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General Procedures. All reactions were carried out in flame-dried glassware under an 

atmosphere of dry argon with the exclusion of air and moisture using standard Schlenk 

techniques. All organic solvents were freshly distilled from sodium benzophenone ketyl 

immediately prior to use. 
1
H, 

13
C, 

11
B and 

19
F NMR spectra were recorded on a Bruker DPX 400 

spectrometer at 400, 100, 128 and 376 MHz, respectively. All chemical shifts were reported in 

units with references to the residual solvent resonances of the deuterated solvents for proton 

and carbon chemical shifts, and to external BF3·OEt2 (0.00 ppm) for boron chemical shifts. High 

Resolution Mass Spectra (HRMS) were obtained on a Thermo Finnigan MAT 95 XL 

spectrometer. GC-MS analyses were performed on Agilent GC-MS 6890N. Compounds 1a,
1
 

1b,
2b

 1d,
2b

 1e,
2b

 1g,
2a

 2
3,4

,
 
4

5,6
 and 3,4,5,6,7,11-D6-o-C2B10H6

7
 were prepared according to 

literature methods. All other chemicals were purchased from either Aldrich or Acros Chemical 

Co. and used as received unless otherwise specified. Elemental analyses were performed by the 

Shanghai Institute of Organic Chemistry, CAS, China or MEDAC Ltd., U. K. 

Preparation of o-carboranyl monocarboxylic acid (1). A representative procedure. A 

diethyl ether solution (20 mL) of o-carborane (5.0 mmol) was cooled to -78 
o
C, to which was 

slowly added 
n
BuLi (5.0 mmol, 1.6 M in hexane, 3.2 mL). The resulting solution was stirred for 

1 h at -78 
o
C. Carbon dioxide (balloon) was flashed into the reaction system, which was stirred 

for an additional 2 h and then warmed to room temperature. After removal of ether and addition 

of water (10 mL), the resultant solution was extracted with hexane (10 x 2 mL) to recover the 

unreacted o-carborane. The aqueous layer was acidified with 3 M HCl. Then the resultant 
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solution was extracted with hexane/diethyl ether (10 x 3 mL). The organic solutions were 

combined and dried over anhydrous Na2SO4. Removal of solvents gave 1 as a white crystalline 

solid. 

1c: Yield 91%. White solid. 
1
H NMR (400 MHz, CD2Cl2): δ 10.46 (s, 1H) 

(COOH), 2.33 (t, J = 8.6 Hz, 2H), 1.53 (m, 2H), 1.29 (m, 2H), 0.89 (t, J = 7.4 

Hz, 3H) (
n
Bu). 

13
C{

1
H} NMR (100 MHz, CD2Cl2): δ 163.7 (COOH), 82.1, 73.6 (cage C), 36.4, 

32.1, 22.6, 12.8 (
n
Bu). 

11
B{

1
H} NMR (128 MHz, CD2Cl2): δ -2.6 (1B), -6.2 (1B), -11.8 (8B). 

Anal. Calcd for C7H20B10O2: C, 34.41; H, 8.25. Found: C, 34.25; H, 8.36. 

1h: Yield 88%. White solid. 
1
H NMR (400 MHz, CD2Cl2): δ 10.28 (s, 1H) 

(COOH), 7.16 (d, J = 8.0 Hz, 2H), 7.07 (d, J = 7.6 Hz, 2H) (phenyl H), 3.62 (s, 

2H) (CH2), 2.34 (s, 3H) (CH3). 
13

C{
1
H} NMR (100 MHz, CD2Cl2): δ 163.3 

(COOH), 138.6, 132.1, 130.6, 129.6 (phenyl C), 81.8, 73.7 (cage C), 41.7 (CH2), 

21.3 (CH3). 
11

B{
1
H} NMR (128 MHz, CD2Cl2): δ -2.4 (1B), -5.7 (1B), -11.7 (8B). Anal. Calcd 

for C11H21B10O2.5 (1h + 0.5H2O): C, 43.84; H, 7.02. Found: C, 43.76; H, 6.87. 

1i: Yield 80%. White solid. 
1
H NMR (400 MHz, CD2Cl2): δ 9.32 (s, 1H) 

(COOH), 7.34 (d, J = 8.4 Hz, 2H), 7.16 (d, J = 8.4 Hz, 2H) (phenyl H), 3.64 (s, 

2H) (CH2). 
13

C{
1
H} NMR (100 MHz, (CD3)2CO): δ 160.6 (COOH), 134.4, 

133.1, 132.2, 129.4 (phenyl C), 81.5, 76.8 (cage C), 41.1 (CH2). 
11

B{
1
H} NMR 

(128 MHz, CD2Cl2): δ -0.7 (1B), -3.9 (1B), -10.1 (8B). Anal. Calcd for C10H17B10ClO2: C, 38.40; 

H, 5.48. Found: C, 38.21; H, 5.59. 
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1j: Yield 78%. White solid. 
1
H NMR (400 MHz, CD2Cl2): δ 10.21 (s, 1H) 

(COOH), 7.20 (m, 2H), 7.05 (m, 2H) (phenyl H), 3.65 (s, 2H) (CH2). 
13

C{
1
H} 

NMR (100 MHz, CD2Cl2): δ 163.4 (COOH), 163.0 (d, 
1
JC-F = 246 Hz), 132.6 (d, 

3
JC-F = 8 Hz), 131.1 (d, 

4
JC-F = 3 Hz), 115.9 (d, 

2
JC-F = 21 Hz) (phenyl C), 81.3, 

73.8 (cage C), 41.2 (CH2). 
11

B{
1
H} NMR (128 MHz, CD2Cl2): δ -1.4 (1B), -4.7 (1B), -10.9 (8B). 

19
F NMR (376 MHz, CDCl3): δ -113.6 (m, 1F). Anal. Calcd for C10H18B10FO2.5 (1j + 0.5H2O): C, 

39.33; H, 5.94. Found: C, 39.71; H, 6.14. 

1k: Yield 85%. White solid. 
1
H NMR (400 MHz, CD2Cl2): δ 9.09 (s, 1H) 

(COOH), 7.11 (d, J = 8.4 Hz, 2H), 6.86 (d, J = 8.4 Hz, 2H) (phenyl H), 3.80 (s, 

3H) (OCH3), 3.60 (s, 2H) (CH2). 
13

C{
1
H} NMR (100 MHz, CD2Cl2): δ 161.5 

(COOH), 159.9, 131.9, 127.4, 114.2 (phenyl C), 82.1, 73.9 (cage C), 55.7 

(OCH3), 41.3 (CH2). 
11

B{
1
H} NMR (128 MHz, CD2Cl2): δ -2.6 (1B), -5.8 (1B), -11.8 (8B). Anal. 

Calcd for C11H20B10O3: C, 42.84; H, 6.54. Found: C, 42.68; H, 6.58. 

1l: Yield 78%. White solid. 
1
H NMR (400 MHz, CD2Cl2): δ 10.19 (s, 1H) 

(COOH), 7.23 (t, J = 7.4 Hz, 1H), 7.15 (d, J = 7.6 Hz, 1H), 6.99 (m, 2H) 

(phenyl H), 3.62 (s, 2H) (CH2), 2.35 (s, 3H) (CH3). 
13

C{
1
H} NMR (100 MHz, 

CD2Cl2): δ 163.1 (COOH), 138.8, 135.0, 131.5, 129.3, 128.8, 127.8 (phenyl C), 81.7, 73.7 (cage 

C), 42.1 (CH2), 21.5 (CH3). 
11

B{
1
H} NMR (128 MHz, CD2Cl2): δ -1.6 (1B), -4.8 (1B), -10.9 

(8B). Anal. Calcd for C11H20B10O2: C, 45.19; H, 6.89. Found: C, 45.21; H, 7.15. 

S4



 

 

1m: Yield 75%. White solid. 
1
H NMR (400 MHz, CD2Cl2): δ 9.34 (s, 1H) 

(COOH), 7.38 (m, 5H), 7.01 (d, J = 15.6 Hz, 1H), 6.46 (d, J = 15.6 Hz, 1H) 

(phenyl and olefinic H). 
13

C{
1
H} NMR (100 MHz, CD2Cl2): δ 161.8 

(COOH), 141.1, 134.7, 130.1, 129.3, 127.6, 121.0 (phenyl and olefinic C), 80.6, 74.1 (cage C). 

11
B{

1
H} NMR (128 MHz, CD2Cl2): δ -1.6 (1B), -5.0 (1B), -10.5 (8B). Anal. Calcd for 

C11H18B10O2: C, 45.50; H, 6.25. Found: C, 45.27; H, 6.31. 

1n: Yield 79%. White solid. 
1
H NMR (400 MHz, CD2Cl2): δ 9.49 (s, 1H) 

(COOH), 7.27 (d, J = 8.0 Hz, 2H), 7.17 (d, J = 8.0 Hz, 2H), 6.97 (d, J = 

15.6 Hz, 1H), 6.40 (d, J = 15.6 Hz, 1H) (phenyl and olefinic H), 2.35 (s, 

3H) (CH3). 
13

C{
1
H} NMR (100 MHz, CD2Cl2): δ 162.1 (COOH), 141.1, 140.6, 131.9, 129.9, 

127.5, 119.8 (phenyl and olefinic C), 81.0, 74.2 (cage C), 21.5 (CH3). 
11

B{
1
H} NMR (128 MHz, 

CD2Cl2): δ -1.5 (1B), -5.0 (1B), -10.5 (8B). Anal. Calcd for C12H20B10O2: C, 47.35; H, 6.62. 

Found: C, 47.48; H, 6.73. 

1o: Yield 90%. White solid. 
1
H NMR (400 MHz, CD2Cl2): δ 8.82 (s, 1H) 

(COOH), 3.64 (t, J = 6.8 Hz, 2H), 3.45 (s, 3H), 2.62 (t, J = 6.0 Hz, 2H) (CH2 

and CH3). 
13

C{
1
H} NMR (100 MHz, CD2Cl2): δ 163.5 (COOH), 81.8, 76.7 (cage C), 71.9, 59.8, 

35.4 (CH2 and CH3). 
11

B{
1
H} NMR (128 MHz, CD2Cl2) : δ -4.8 (3B), -10.2 (7B). C6H20B10O4 

(1o + H2O): C, 27.26; H, 7.63. Found: C, 27.58; H, 6.74. 

3,4,5,6,7,11-D6-o-C2B10H6: Prepared according to the literature method.
7
 Yield 92%. 
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White solid. 
1
H NMR (400 MHz, CDCl3): δ 3.55 (s, 2H) (cage H). 

13
C{

1
H} NMR (100 MHz, 

CDCl3): δ 54.4 (cage C). 
11

B{
1
H} NMR (128 MHz, CDCl3) : δ -3.0 (2B), -9.9 (2B), -14.3 (4B) 

(B-D), -15.4 (2B) (B-D). 

1-COOH-2-Me-3,4,5,6,7,11-D6-o-C2B10H4 (1a-d6): Prepared using the same 

procedure reported for the synthesis of 1a.
1
 Yield 89%. White solid. 

1
H NMR 

(400 MHz, CD2Cl2): δ 10.34 (s, 1H) (COOH), 2.17 (s, 3H) (CH3). 
13

C{
1
H} NMR (100 MHz, 

CD2Cl2): δ 163.7 (COOH), 76.4, 72.0 (cage C), 24.8 (CH3). 
11

B{
1
H} NMR (128 MHz, CD2Cl2): 

δ -1.5 (1B), -6.4 (1B), -10.3 (8B). 
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Optimization of reaction conditions. 

Table S1. Optimization of reaction conditions using O-benzoyl hydroxylmorpholine
a 

 

entry additive (equiv) T (
o
C) 3a (%)

b
 

1 AgOAc (2) 110 - 

2 AgOAc (2) / KOAc (2) 110 trace 

3 AgOAc (2) / K2HPO4 (2) 110 49 

4 AgOAc (2) / K2HPO4 (2) 100 67 

5 AgOAc (2) / K2HPO4 (1) 100 75 

6 AgOAc (0.5) / K2HPO4 (1) 100 78 

7 K2HPO4 (1) 100 93 

8 K2HPO4 (1) 90 90 

9
c
 K2HPO4 (1) 100 80 

a
 Reactions were conducted on 0.1 mmol scale in 2 mL of toluene in a closed flask. 

b
 GC yield. 

c
 

5 mol % Pd(OAc)2 was used. 
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Table S2. Optimization of reaction conditions using tosyl azide
a 

 

entry catalyst (mol %) 4a (equiv) base (equiv) T (
o
C) 5a (%)

b
 

1 Pd(OAc)2 (10) 1.1 K2HPO4 (1) 100 N. R. 

2 [Cp*RhCl2]2 (2.5) 1.1 K2HPO4 (1) 100 12 

3 [Ru(p-Cy)Cl2]2 (2.5) 1.1 K2HPO4 (1) 100 34 

4 [Ru(p-Cy)Cl2]2 (2.5) 1.1 NaOAc (1) 120 85 

5 [Ru(p-Cy)Cl2]2 (2.5) 1.1 NaOAc (1) 110 90 

6 [Ru(p-Cy)Cl2]2 (2.5) 1.1 NaOAc (1) 100 89 

7 [Ru(p-Cy)Cl2]2 (2.5) 1.1 NaOAc (1) 90 83 

8 [Ru(p-Cy)Cl2]2 (2.5) 1.1 NaOAc (1) 80 43 

9 [Ru(p-Cy)Cl2]2 (2.5) 2 NaOAc (1) 100 84 

10 [Ru(p-Cy)Cl2]2 (2.5) 1.1 NaOAc (2) 100 95 

11 [Ru(p-Cy)Cl2]2 (2.5) 1.1 KOAc (2) 100 27 

a 
Reactions were conducted on 0.1 mmol scale in 2 mL of toluene in a closed flask, p-Cy = 

p-cymene. 
b
 GC yield. 

Preparation of B(4)-aminated-o-carboranes (3) using O-benzoyl hydroxylmorpholine. 

A representative procedure. 1-COOH-o-carborane 1 (0.20 mmol), O-benzoyl hydroxylamines 

2 (1.2 equiv, 0.24 mmol), Pd(OAc)2 (10 mol %, 0.02 mmol) and K2HPO4 (1 equiv, 0.20 mmol) 

were mixed in dry toluene (5 mL). The resulting mixture was heated in a closed flask at 100 
o
C 

for 12 h under Ar atmosphere. Then, the reaction solution was filtered through a pad of Celite 

and washed with diethyl ether. The organic portions were combined. After removal of organic 
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solvents under reduced pressure, the residue was subjected to flash column chromatography on 

silica gel (230-400 mesh) using n-hexane and ethyl acetate (10/1 in v/v) as eluent to give the 

product 3. 

3a: Yield 79%. White solid. 
1
H NMR (400 MHz, CDCl3): 3.60 (m, 5H) (OCH2 and 

cage H), 2.94 (t, J = 4.4 Hz, 4H) (NCH2), 2.02 (s, 3H) (CH3). 
13

C{
1
H} NMR (100 

MHz, CDCl3): δ 67.9 (OCH2), 61.9 (cage C), 50.9 (NCH2), 26.1 (CH3). 
11

B{
1
H} 

NMR (128 MHz, CDCl3): δ 4.3 (1B), -2.9 (1B), -7.7 (1B), -11.1 (1B), -12.9 (5B), -18.5 (1B). 

HRMS: m/z calcd for C7H21B10NO [M]
+
: 243.2624. Found: 243.2624. 

3b: Yield 72%. White solid. 
1
H NMR (400 MHz, CDCl3): 3.60 (m, 5H) (OCH2 and 

cage H), 2.94 (t, J = 4.4 Hz, 4H) (NCH2), 2.27 (q, J = 7.6 Hz, 2H) (CH2), 1.08 (t, J 

= 7.6 Hz, 3H) (CH3). 
13

C{
1
H} NMR (100 MHz, CDCl3): δ 73.8 (cage C), 67.9 

(OCH2), 61.2 (cage C), 51.0 (NCH2), 31.7 (CH2), 26.1 (CH3). 
11

B{
1
H} NMR (128 MHz, CDCl3): 

δ 3.9 (1B), -3.6 (1B), -7.0 (1B), -11.5 (1B), -12.7 (1B), -14.0 (4B), -19.4 (1B). HRMS: m/z calcd 

for C8H23B10NO [M]
+
: 257.2781. Found: 257.2782. 

3c: Yield 71%. Colorless oil. 
1
H NMR (400 MHz, CDCl3): 3.60 (m, 5H) (OCH2 

and cage H), 2.93 (t, J = 4.4 Hz, 4H) (NCH2), 2.18 (t, J = 7.4 Hz, 2H), 1.42 (m, 2H), 

1.29 (m, 2H), 0.89 (t, J = 7.2 Hz, 3H) (
n
Bu). 

13
C{

1
H} NMR (100 MHz, CDCl3): δ 

73.1 (cage C), 67.8 (OCH2), 61.4 (cage C), 51.0 (NCH2), 38.0, 31.3, 22.3, 13.8 (
n
Bu). 

11
B{

1
H} 

NMR (128 MHz, CDCl3): δ 3.5 (1B), -4.0 (1B), -7.3 (1B), -11.9 (1B), -13.2 (1B), -14.4 (4B), 

-19.7 (1B). HRMS: m/z calcd for C10H27B10NO [M]
+
: 285.3095. Found: 285.3097. 
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3d: Yield 52%. Colorless oil. 
1
H NMR (400 MHz, CDCl3): 3.66 (s, 1H) (cage H), 

3.60 (t, J = 4.4 Hz, 4H) (OCH2), 2.94 (t, J = 4.4 Hz, 4H) (NCH2), 2.49 (m, 1H), 

1.12 (d, J = 6.8 Hz, 6H) (
i
Pr). 

13
C{

1
H} NMR (100 MHz, CDCl3): δ 79.0 (cage C), 

67.8 (OCH2), 60.7 (cage C), 51.0 (NCH2), 34.8, 23.0 (
i
Pr). 

11
B{

1
H} NMR (128 

MHz, CDCl3): δ 3.4 (1B), -4.3 (1B), -6.2 (1B), -11.6 (1B), -12.7 (1B), -15.1 (4B), -19.4 (1B). 

HRMS: m/z calcd for C9H25B10NO [M]
+
: 271.2938. Found: 271.2935. 

3e: Yield 53%. Colorless crystals. 
1
H NMR (400 MHz, CDCl3): 3.61 (m, 5H) (OCH2 

and cage H), 3.52 (s, 1H) (cage H), 2.95 (t, J = 4.4 Hz, 4H) (NCH2). 
13

C{
1
H} NMR 

(100 MHz, CDCl3): δ 67.8 (OCH2), 54.6 (cage C), 52.1 (cage C), 51.0 (NCH2). 

11
B{

1
H} NMR (128 MHz, CDCl3): δ 3.3 (1B), -3.7 (2B), -11.5 (1B), -12.8 (1B), -15.2 (1B), 

-16.9 (3B), -21.9 (1B). HRMS: m/z calcd for C6H19B10NO [M]
+
: 229.2467. Found: 229.2463. 

 

Figure S1. Molecular Structure of 3e 

3g: Yield 68%. Colorless oil. 
1
H NMR (400 MHz, CDCl3): 7.36 (m, 3H), 7.14 (m, 

2H) (phenyl H), 3.56 (t, J = 4.4 Hz, 4H) (OCH2), 3.50 (d, J = 4.4 Hz, 2H) (benzyl 

CH2), 3.30 (s, 1H) (cage H), 2.87 (t, J = 4.4 Hz, 4H) (NCH2). 
13

C{
1
H} NMR (100 

MHz, CDCl3): δ 134.6, 129.9, 129.1, 128.6 (phenyl C), 72.1 (cage C), 67.7 (OCH2), 59.7 (cage 
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C), 50.9 (NCH2), 43.7 (benzyl CH2). 
11

B{
1
H} NMR (128 MHz, CDCl3): δ 3.5 (1B), -3.9 (1B), 

-7.0 (1B), -11.4 (1B), -12.8 (1B), -14.7 (4B), -18.9 (1B). HRMS: m/z calcd for C13H25B10NO 

[M]
+
: 319.2940. Found: 319.2941. 

3h: Yield 74%. Colorless oil. 
1
H NMR (400 MHz, CDCl3): 7.16 (d, J = 7.6 

Hz, 2H), 7.01 (d, J = 8.0 Hz, 2H) (phenyl H), 3.56 (t, J = 4.4 Hz, 4H) 

(OCH2), 3.46 (d, J = 5.2 Hz, 2H) (benzyl CH2), 3.24 (s, 1H) (cage H), 2.86 

(t, J = 4.4 Hz, 4H) (NCH2), 2.36 (s, 3H) (CH3). 
13

C{
1
H} NMR (100 MHz, C6D6): δ 138.1, 132.1, 

129.9, 129.7 (phenyl C), 72.5 (cage C), 67.8 (OCH2), 60.1 (cage C), 51.1 (NCH2), 43.1 (benzyl 

CH2), 21.0 (CH3). 
11

B{
1
H} NMR (128 MHz, CDCl3): δ 3.5 (1B), -4.0 (1B), -7.1 (1B), -11.4 (1B), 

-12.9 (1B), -14.8 (4B), -18.9 (1B). HRMS: m/z calcd for C13H25B10NO [M]
+
: 333.3097. Found: 

333.3095. 

3i: Yield 73%. White solid. 
1
H NMR (400 MHz, CDCl3): 7.34 (d, J = 8.4 

Hz, 2H), 7.08 (d, J = 8.4 Hz, 2H) (phenyl H), 3.58 (t, J = 4.4 Hz, 4H) 

(OCH2), 3.47 (d, J = 2.4 Hz, 2H) (benzyl CH2), 3.24 (s, 1H) (cage H), 2.89 

(t, J = 4.4 Hz, 4H) (NCH2). 
13

C{
1
H} NMR (100 MHz, CDCl3): δ 134.7, 133.1, 131.2, 129.4 

(phenyl C), 71.8 (cage C), 67.6 (OCH2), 60.0 (cage C), 51.0 (NCH2), 43.1 (benzyl CH2). 
11

B{
1
H} 

NMR (128 MHz, CDCl3): δ 3.6 (1B), -3.5 (1B), -6.7 (1B), -11.2 (1B), -12.5 (1B), -14.4 (4B), 

-18.7 (1B). HRMS: m/z calcd for C13H24B10ClNO [M]
+
: 354.2525. Found: 354.2529. 
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3j: Yield 71%. Colorless oil. 
1
H NMR (400 MHz, CDCl3): 7.11 (m, 2H), 

7.06 (m, 2H) (phenyl H), 3.58 (t, J = 4.4 Hz, 4H) (OCH2), 3.47 (d, J = 2.4 

Hz, 2H) (benzyl CH2), 3.34 (s, 1H) (cage H), 2.88 (t, J = 4.4 Hz, 4H) 

(NCH2). 
13

C{
1
H} NMR (100 MHz, CDCl3): δ 162.8 (d, 

1
JC-F = 247 Hz), 131.6 (d, 

3
JC-F = 8 Hz), 

130.5 (d, 
4
JC-F = 4 Hz), 116.1 (d, 

2
JC-F = 21 Hz) (phenyl C), 72.1 (cage C), 67.7 (OCH2), 59.9 

(cage C), 50.9 (NCH2), 42.9 (benzyl CH2). 
11

B{
1
H} NMR (128 MHz, CDCl3): δ 3.5 (1B), -3.8 

(1B), -6.9 (1B), -11.4 (1B), -12.8 (1B), -14.7 (4B), -19.1 (1B). 
19

F NMR (376 MHz, CDCl3): δ 

-113.3 (m, 1F). HRMS: m/z calcd for C13H24B10FNO [M]
+
: 337.2846. Found: 337.2847. 

3k: Yield 78%. White solid. 
1
H NMR (400 MHz, CDCl3): 7.05 (d, J = 

8.4 Hz, 2H), 7.88 (d, J = 8.4 Hz, 2H) (phenyl H), 3.82 (CH3), 3.57 (t, J 

= 4.0 Hz, 4H) (OCH2), 3.44 (d, J = 4.8 Hz, 2H) (benzyl CH2), 3.27 (s, 

1H) (cage H), 2.87 (t, J = 4.2 Hz, 4H) (NCH2). 
13

C{
1
H} NMR (100 MHz, CDCl3): δ 159.7, 131.0, 

126.7, 114.4 (phenyl C), 72.7 (cage C), 67.7 (OCH2), 59.7 (cage C), 55.4 (CH3), 50.9 (NCH2), 

42.9 (benzyl CH2). 
11

B{
1
H} NMR (128 MHz, CDCl3): δ 5.2 (1B), -2.1 (1B), -5.2 (1B), -9.5 (1B), 

-10.9 (1B), -12.8 (4B), -16.9 (1B). HRMS: m/z calcd for C14H27B10NO2 [M]
+
: 349.3047. Found: 

349.3041. 

3l: Yield 70%. Colorless oil. 
1
H NMR (400 MHz, CDCl3): 7.25 (t, J = 7.8 

Hz, 1H), 7.16 (d, J = 7.6 Hz, 1H), 6.92 (m, 2H) (phenyl H), 3.56 (t, J = 4.6 

Hz, 4H) (OCH2), 3.46 (d, J = 5.2 Hz, 2H) (benzyl CH2), 3.27 (s, 1H) (cage 

H), 2.87 (t, J = 4.6 Hz, 4H) (NCH2), 2.36 (CH3). 
13

C{
1
H} NMR (100 MHz, CDCl3): δ 138.9, 
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134.5, 130.7, 129.3, 129.0, 126.9 (phenyl C), 72.1 (cage C), 67.7 (OCH2), 59.6 (cage C), 50.9 

(NCH2), 43.6 (benzyl CH2), 21.6 (CH3). 
11

B{
1
H} NMR (128 MHz, CDCl3): δ 5.0 (1B), -2.4 (1B), 

-5.6 (1B), -9.9 (1B), -11.3 (1B), -13.2 (4B), -17.4 (1B). HRMS: m/z calcd for C14H27B10NO [M]
+
: 

333.3097. Found: 349.3094. 

3m: Yield 48%. White solid. 
1
H NMR (400 MHz, CDCl3): 7.34 (m, 5H), 6.83 

(d, J = 15.6 Hz, 1H), 6.28 (d, J = 15.6 Hz, 1H) (olefinic and phenyl H), 3.76 (s, 

1H) (cage H), 3.62 (t, J = 4.6 Hz, 4H) (OCH2), 2.98 (t, J = 4.6 Hz, 4H) (NCH2). 

13
C{

1
H} NMR (100 MHz, CDCl3): δ 137.6, 134.3, 129.6, 129.0, 127.0, 122.8 (olefinic and 

phenyl C), 71.9 (cage C), 67.9 (OCH2), 61.1 (cage C), 50.9 (NCH2). 
11

B{
1
H} NMR (128 MHz, 

CDCl3): δ 5.3 (1B), -1.8 (1B), -4.6 (1B), -10.1 (1B), -12.3 (5B), -17.5 (1B). HRMS: m/z calcd for 

C14H25B10NO [M]
+
: 331.2941. Found: 331.2946. 

3n: Yield 58%. White solid. 
1
H NMR (400 MHz, CDCl3): 7.23 (d, J = 

8.0 Hz, 2H), 7.15 (d, J = 8.0 Hz, 2H), 6.79 (d, J = 15.6 Hz, 1H), 6.22 (d, 

J = 15.6 Hz, 1H) (olefinic and phenyl H), 3.75 (s, 1H) (cage H), 3.62 (t, 

J = 4.6 Hz, 4H) (OCH2), 2.98 (t, J = 4.6 Hz, 4H) (NCH2), 2.35 (s, 3H) 

(CH3). 
13

C{
1
H} NMR (100 MHz, CDCl3): δ 139.8, 137.5, 131.5, 129.7, 127.0, 121.7 (olefinic 

and phenyl C), 72.1 (cage C), 67.9 (OCH2), 61.2 (cage C), 50.9 (NCH2), 21.5 (CH3). 
11

B{
1
H} 

NMR (128 MHz, CDCl3): δ 7.4 (1B), 0.0 (1B), -2.9 (1B), -8.2 (1B), -10.3 (5B), -15.8 (1B). 

HRMS: m/z calcd for C15H27B10NO [M]
+
: 345.3098. Found: 345.3099. 
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3o: Yield 74%. Colorless crystals. 
1
H NMR (400 MHz, CDCl3): 3.59 (s, 1H) (cage 

H), 3.31 (t, J = 5.0 Hz, 4H), 2.91 (t, J = 4.4 Hz, 4H) (NCH2), 2.01 (s, 3H) (CH3), 

1.45 (s, 9H) (
t
Bu). 

13
C{

1
H} NMR (100 MHz, CDCl3): δ 155.1 (carbonyl C), 79.7 

(
t
Bu), 68.1, 62.2 (cage C), 50.6 (NCH2), 28.6 (

t
Bu), 26.1 (CH3). 

11
B{

1
H} NMR 

(128 MHz, CDCl3): δ 6.4 (1B), -0.8 (1B), -5.6 (1B), -9.0 (1B), -11.5 (5B), -16.4 (1B). HRMS: 

m/z calcd for C12H30B10N2O2 [M]
+
: 342.3311. Found: 342.3312. 

 

Figure S2. Molecular Structure of 3o 

3p: Yield 66%. Colorless crystals. 
1
H NMR (400 MHz, CDCl3): 3.95 (s, 4H) 

(OCH2), 3.60 (s, 1H) (cage H), 3.07 (t, J = 5.4 Hz, 4H) (NCH2), 2.00 (s, 3H) 

(CH3), 1.61 (t, J = 5.4 Hz, 4H) (CH2). 
13

C{
1
H} NMR (100 MHz, CDCl3): δ 107.7 

(quaternary C), 68.0 (cage C), 64.3 (OCH2), 62.2 (cage C), 49.2 (NCH2), 35.8 

(CH2), 26.1 (CH3). 
11

B{
1
H} NMR (128 MHz, CDCl3): δ 5.8 (1B), -1.6 (1B), -6.3 (1B), -9.7 (1B), 

-11.5 (3B), -12.7 (2B), -17.6 (1B). HRMS: m/z calcd for C10H25B10NO2 [M]
+
: 299.2888. Found: 

299.2886. 
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Figure S3. Molecular Structure of 3p 

3q: Yield 84%. White solid. 
1
H NMR (400 MHz, CD2Cl2): 7.38 (m, 5H) (phenyl 

H), 3.72 (s, 1H) (cage H), 3.63 (s, 2H), 3.29 (s, 2H), 3.04 (s, 2H), 2.90 (s, 2H) 

(NCH2), 2.01 (s, 3H) (CH3). 
13

C{
1
H} NMR (100 MHz, CD2Cl2): δ 170.4 

(carbonyl C), 136.7, 129.8, 128.8, 127.4 (phenyl C), 68.7, 62.6 (cage C), 51.3, 

50.7, 49.1, 43.3 (NCH2), 26.1 (CH3). 
11

B{
1
H} NMR (128 MHz, CDCl3): δ 4.3 (1B), -3.0 (1B), 

-7.7 (1B), -11.0 (1B), -12.7 (5B), -18.3 (1B). HRMS: m/z calcd for C14H26B10N2O [M]
+
: 

346.3050. Found: 346.3050. 

3r: Yield 55%. White solid. 
1
H NMR (400 MHz, CDCl3): 3.64 (s, 1H) (cage H), 

3.55 (s, 2H), 3.02 (d, J = 8.0 Hz, 2H), 2.39 (m, 2H) (CH, NCH2), 2.02 (s, 3H), 

1.11 (d, J = 6.4 Hz, 6H) (CH3). 
13

C{
1
H} NMR (100 MHz, CDCl3): δ 72.4, 61.9 

(cage C), 56.7, 56.5 (CH, NCH2), 26.1, 19.0 (CH3). 
11

B{
1
H} NMR (128 MHz, CDCl3): δ 3.9 

(1B), -3.3 (1B), -8.1 (1B), -11.5 (1B), -13.3 (5B), -18.9 (1B). HRMS: m/z calcd for C9H25B10NO 

[M]
+
: 271.2938. Found: 271.2936. 
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3s: Yield 58%. White solid. 
1
H NMR (400 MHz, CDCl3): 3.58 (s, 1H) (cage H), 

2.94 (t, J = 5.0 Hz, 4H) (NCH2), 2.00 (s, 3H) (CH3), 1.52 (t, J = 4.8 Hz, 2H), 1.46 

(m, 4H) (CH2). 
13

C{
1
H} NMR (100 MHz, C6D6): δ 67.5, 62.0 (cage C), 52.1 

(NCH2), 27.3, 25.3 (CH2 and CH3). 
11

B{
1
H} NMR (128 MHz, CDCl3): δ 4.4 (1B), -3.5 (1B), 

-8.2 (1B), -11.6 (1B), -13.4 (3B), -14.5 (2B), -19.5 (1B). HRMS: m/z calcd for C8H23B10N 

[M-H]
+
: 240.2754. Found: 240.2754. 

3t: Yield 50%. White solid. 
1
H NMR (400 MHz, CDCl3): 3.50 (s, 1H) (cage H), 

2.97 (q, J = 7.2 Hz, 4H) (NCH2), 2.01 (s, 3H), 1.02 (t, J = 7.2 Hz, 6H) (CH3). 

13
C{

1
H} NMR (100 MHz, C6D6): δ 67.6, 62.2 (cage C), 46.0 (NCH2), 25.3, 15.1 

(CH3). 
11

B{
1
H} NMR (128 MHz, CDCl3): δ 4.5 (1B), -3.5 (1B), -7.9 (1B), -11.5 (1B), -13.5 (3B), 

-14.7 (2B), -19.8 (1B). HRMS: m/z calcd for C7H23B10N [M]
+
: 229.2832. Found: 229.2834. 

3u: Yield 70%. Colorless oil. 
1
H NMR (400 MHz, CDCl3): 7.32 (m, 4H), 7.22 (m, 

6H) (phenyl H), 4.15 (d, J = 2.0 Hz, 4H) (NCH2), 3.52 (s, 1H) (cage H), 1.99 (s, 

3H) (CH3). 
13

C{
1
H} NMR (100 MHz, CDCl3): δ 140.6, 128.5, 127.5, 126.8 

(phenyl C), 68.3, 61.9 (cage C), 45.9 (NCH2), 26.1 (CH3). 
11

B{
1
H} NMR (128 MHz, CDCl3): δ 

5.1 (1B), -3.1 (1B), -7.6 (1B), -11.0 (1B), -13.4 (3B), -14.4 (2B), -19.5 (1B). HRMS: m/z calcd 

for C17H27B10N [M]
+
: 353.3149. Found: 353.3147. 

3v: Yield 73%. Colorless oil. 
1
H NMR (400 MHz, CDCl3): 7.33 (m, 2H), 7.25 (m, 

3H) (phenyl H), 4.10 (s, 2H) (NCH2), 3.59 (s, 1H) (cage H), 2.58 (s, 3H), 2.02 (s, 

S16



 

 

3H) (CH3). 
13

C{
1
H} NMR (100 MHz, CDCl3): δ 141.0, 128.4, 127.5, 126.8 (phenyl C), 67.9, 

61.9 (cage C), 59.1 (NCH2), 40.1, 26.1 (CH3). 
11

B{
1
H} NMR (128 MHz, CDCl3): δ 6.8 (1B), 

-1.6 (1B), -6.1 (1B), -9.5 (1B), -11.6 (3B), -12.6 (2B), -17.8 (1B). HRMS: m/z calcd for 

C11H23B10N [M]
+
: 277.2834. Found: 277.2836. 

 

Preparation of B(4)-aminated-o-carboranes (5) using tosyl azide. 1-COOH-o-carborane 

1 (0.20 mmol), tosyl azide 4 (1.1 equiv, 0.22 mmol), [Ru(p-cymene)Cl2]2 (2.5 mol %, 0.005 

mmol) and NaOAc (2 equiv, 0.40 mmol) were mixed in dry toluene (5 mL). The resulting 

mixture was heated in a closed flask at 100 
o
C for 12 h under Ar atmosphere. Then, the reaction 

solution was filtered through a pad of Celite and washed with diethyl ether. The organic portions 

were combined. After removal of organic solvents under reduced pressure, the residue was 

subjected to flash column chromatography on silica gel (230-400 mesh) using n-hexane and 

ethyl acetate (10/1 in v/v) as eluent to give the product 5. 

5a: Yield 90%. Colorless crystals. 
1
H NMR (400 MHz, CDCl3): 7.77 (d, J = 8.4 

Hz, 2H), 7.30 (d, J = 8.0 Hz, 2H) (phenyl H), 5.01 (s, 1H) (NH), 4.20 (s, 1H) 

(cage H), 2.43 (s, 3H), 2.03 (s, 3H), (CH3). 
13

C{
1
H} NMR (100 MHz, CDCl3): δ 

143.5, 138.5, 129.7, 126.9 (phenyl C), 69.7, 61.9 (cage C), 25.9, 21.7 (CH3). 
11

B{
1
H} NMR (128 

MHz, CDCl3): δ -3.0 (1B), -3.8 (1B), -7.0 (1B), -12.4 (6B), -15.7 (1B). HRMS: m/z calcd for 

C10H21B10NO2S [M]
+
: 327.2296. Found: 327.2296. 
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Figure S4. Molecular Structure of 5a 

5b: Yield 88%. White solid. 
1
H NMR (400 MHz, CDCl3): 7.77 (d, J = 8.0 Hz, 2H), 

7.29 (d, J = 8.0 Hz, 2H) (phenyl H), 5.31 (s, 1H) (NH), 4.18 (s, 1H) (cage H), 2.42 

(s, 3H) (CH3), 2.27 (q, J = 7.6 Hz, 2H), 1.06 (t, J = 7.4 Hz, 3H) (Et). 
13

C{
1
H} 

NMR (100 MHz, CDCl3): δ 143.4, 138.6, 129.7, 126.9 (phenyl C), 75.5, 61.2 (cage C), 31.6, 

21.7, 13.6 (CH3 and Et). 
11

B{
1
H} NMR (128 MHz, CDCl3): δ -4.1 (1B), -4.6 (1B), -6.7 (1B), 

-11.7 (2B), -13.8 (4B) -17.0 (1B). HRMS: m/z calcd for C11H23B10NO2S [M]
+
: 341.2453. Found: 

341.2453. 

5c: Yield 85%. White solid. 
1
H NMR (400 MHz, CDCl3): 7.77 (d, J = 8.4 Hz, 2H), 

7.29 (d, J = 8.0 Hz, 2H) (phenyl H), 5.11 (s, 1H) (NH), 4.22 (s, 1H) (cage H), 2.50 

(m, 1H), 2.42 (s, 3H), 1.11 (d, J = 6.8 Hz, 6H) (CH3 and 
i
Pr). 

13
C{

1
H} NMR (100 

MHz, CDCl3): δ 143.4, 138.6, 129.7, 126.9 (phenyl C), 80.7, 60.6 (cage C), 34.9, 23.0, 21.7 

(CH3 and 
i
Pr). 

11
B{

1
H} NMR (128 MHz, CDCl3): δ -4.8 (2B), -5.9 (1B), -11.5 (2B), -13.7 (4B), 

-16.9 (1B). HRMS: m/z calcd for C12H25B10NO2S [M]
+
: 355.2610. Found: 355.2615. 
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5d: Yield 67%. White solid. 
1
H NMR (400 MHz, CDCl3): 7.77 (d, J = 8.0 Hz, 2H), 

7.30 (d, J = 8.0 Hz, 2H) (phenyl H), 5.13 (s, 1H) (NH), 4.19 (s, 1H), 3.62 (s, 1H) 

(cage H), 2.43 (s, 3H) (CH3). 
13

C{
1
H} NMR (100 MHz, CDCl3): δ 143.6, 138.5, 

129.7, 126.9 (phenyl C), 55.0, 53.5 (cage C), 21.7 (CH3). 
11

B{
1
H} NMR (128 MHz, CDCl3): δ 

-4.0 (2B), -5.1 (1B), -11.7 (2B), -14.1 (1B), -15.9 (3B), -19.4 (1B). HRMS: m/z Calcd for 

C9H19B10NO2S [M]
+
: 313.2139. Found: 313.2140. 

5e: Yield 91%. White solid. 
1
H NMR (400 MHz, CDCl3): 7.71 (d, J = 8.0 Hz, 

2H), 7.36 (m, 3H), 7.27 (d, J = 7.6 Hz, 2H), 7.11 (m, 2H) (phenyl H), 5.17 (s, 

1H) (NH), 3.87 (s, 1H) (cage H), 3.58 (s, 2H) (CH2), 2.42 (s, 3H) (CH3). 
13

C{
1
H} 

NMR (100 MHz, CDCl3): δ 143.4, 138.6, 134.2, 129.9, 129.6, 129.2, 128.7, 126.9 (phenyl C), 

74.0, 60.0 (cage C), 43.6 (CH2), 21.7 (CH3). 
11

B{
1
H} NMR (128 MHz, CDCl3): δ -4.6 (2B), -6.5 

(1B), -11.5 (2B), -13.5 (4B), -16.3 (1B). HRMS: m/z calcd for C16H25B10NO2S [M]
+
: 403.2612. 

Found: 403.2602. 

5f: Yield 84%. White solid. 
1
H NMR (400 MHz, CDCl3): 7.70 (d, J = 8.4 

Hz, 2H), 7.26 (d, J = 8.4 Hz, 2H), 7.15 (d, J = 7.6 Hz, 2H), 6.98 (d, J = 

7.6 Hz, 2H) (phenyl H), 5.08 (s, 1H) (NH), 3.82 (s, 1H) (cage H), 3.43 (s, 

2H) (CH2), 2.41 (s, 3H), 2.35 (s, 3H) (CH3). 
13

C{
1
H} NMR (100 MHz, CDCl3): δ 143.4, 138.6, 

138.5, 131.2, 129.9, 129.7, 129.6, 126.9 (phenyl C), 74.2, 60.0 (cage C), 43.2 (CH2), 21.7, 21.3 

(CH3). 
11

B{
1
H} NMR (128 MHz, CDCl3): δ -4.3 (2B), -6.1 (1B), -11.2 (2B), -13.0 (4B), -15.8 

(1B). HRMS: m/z calcd for C17H27B10NO2S [M]
+
: 417.2769. Found: 417.2770. 
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5g: Yield 94%. White solid. 
1
H NMR (400 MHz, CDCl3): 7.72 (d, J = 

8.4 Hz, 2H), 7.30 (m, 4H), 7.05 (d, J = 8.4 Hz, 2H) (phenyl H), 5.22 (s, 

1H) (NH), 3.95 (s, 1H) (cage H), 3.45 (s, 2H) (CH2), 2.43 (s, 3H) (CH3). 

13
C{

1
H} NMR (100 MHz, CDCl3): δ 143.5, 138.5, 134.7, 132.8, 131.3, 129.7, 129.4, 126.9 

(phenyl C), 73.5, 60.2 (cage C), 42.9 (CH2), 21.7 (CH3). 
11

B{
1
H} NMR (128 MHz, CDCl3): δ 

-4.5 (2B), -6.3 (1B), -11.5 (2B), -13.4 (4B), -16.4 (1B). HRMS: m/z calcd for C16H24B10ClNO2S 

[M]
+
: 437.2119. Found: 437.2119. 

5h: Yield 93%. White solid. 
1
H NMR (400 MHz, CDCl3): 7.71 (d, J = 

8.0 Hz, 2H), 7.27 (d, J = 7.6 Hz, 2H), 7.02 (d, J = 7.6 Hz, 2H), 6.87 (d, 

J = 8.0 Hz, 2H) (phenyl H), 5.11 (s, 1H) (NH), 3.84 (s, 1H) (cage H), 

3.82 (s, 3H) (OCH3), 3.43 (s, 2H) (CH2), 2.42 (s, 3H) (CH3). 
13

C{
1
H} NMR (100 MHz, CDCl3): 

δ 159.7, 143.4, 138.6, 131.0, 129.6, 126.9, 126.3, 114.5 (phenyl C), 74.5, 60.0 (cage C), 55.4 

(OCH3), 42.8 (CH2), 21.7 (CH3). 
11

B{
1
H} NMR (128 MHz, CDCl3): δ -4.6 (2B), -6.6 (1B), -11.6 

(2B), -13.5 (4B), -16.1 (1B). HRMS: m/z calcd for C17H27B10NO3S [M]
+
: 433.2718. Found: 

433.2714. 

5i: Yield 92%. White solid. 
1
H NMR (400 MHz, CDCl3): 7.77 (d, J = 8.0 Hz, 

2H), 7.29 (d, J = 8.0 Hz, 2H) (phenyl H), 5.19 (s, 1H) (NH), 4.43 (s, 1H) 

(cage H), 3.43 (t, J = 5.6 Hz, 2H), 3.29 (s, 3H), 2.47 (t, J = 5.6 Hz, 2H), 2.42 

(s, 3H) (CH2 and CH3). 
13

C{
1
H} NMR (100 MHz, CDCl3): δ 143.4, 138.7, 129.7, 126.9 (phenyl 

C), 72.5 (cage C), 69.9 (OCH2), 60.7 (cage C), 58.8 (OCH3), 37.4 (CH2), 21.7 (CH3). 
11

B{
1
H} 
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NMR (128 MHz, CDCl3): δ -4.4 (2B), -6.3 (1B), -13.2 (6B), -16.4 (1B). HRMS: m/z calcd for 

C12H25B10NO3S [M]
+
: 371.2559. Found: 371.2554. 

5j: Yield 87%. White solid. 
1
H NMR (400 MHz, CDCl3): 7.90 (d, J = 7.6 Hz, 

2H), 7.57 (t, J = 7.4 Hz, 1H), 7.51 (t, J = 7.4 Hz, 2H) (phenyl H), 5.26 (s, 1H) 

(NH), 4.21 (s, 1H) (cage H), 2.03 (s, 3H) (CH3). 
13

C{
1
H} NMR (100 MHz, 

CDCl3): δ 141.4, 132.8, 129.1, 126.9 (phenyl C), 69.7, 62.0 (cage C), 25.9 

(CH3). 
11

B{
1
H} NMR (128 MHz, CDCl3): δ 4.6 (1B), 3.7 (1B), 0.5 (1B), -3.6 (3B), -4.9 (3B), 

-8.2 (1B). HRMS: m/z calcd for C9H19B10NO2S [M]
+
: 313.2139. Found: 313.2135. 

5k: Yield 88%. Colorless crystal. 
1
H NMR (400 MHz, CDCl3): 7.82 (d, J = 8.8 

Hz, 2H), 6.96 (d, J = 8.4 Hz, 2H) (phenyl H), 5.21 (s, 1H) (NH), 4.20 (s, 1H) 

(cage H), 3.87 (s, 3H) (OCH3), 2.02 (s, 3H) (CH3). 
13

C{
1
H} NMR (100 MHz, 

CDCl3): δ 162.9, 133.2, 129.1, 114.2 (phenyl C), 69.7, 62.0 (cage C), 55.7 

(OCH3), 25.9 (CH3). 
11

B{
1
H} NMR (128 MHz, CDCl3): δ -3.8 (1B), -4.7 (1B), 

-7.9 (1B), -12.0 (3B), -13.3 (3B), -16.5 (1B). HRMS: m/z calcd for C10H21B10NO3S [M]
+
: 

343.2245. Found: 343.2243. 

 

Figure S5. Molecular Structure of 5k 
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5l: Yield 84%. White solid. 
1
H NMR (400 MHz, CDCl3): 8.02 (d, J = 8.4 Hz, 

2H), 7.79 (d, J = 8.0 Hz, 2H) (phenyl H), 5.21 (s, 1H) (NH), 4.21 (s, 1H) (cage 

H), 2.05 (s, 3H) (CH3). 
13

C{
1
H} NMR (100 MHz, CDCl3): δ 145.0, 129.6 (q, 

2
JC-F = 33 Hz), 127.5, 126.3 (q, 

3
JC-F = 4 Hz) (phenyl C), 123.4 (q, 

1
JC-F = 271 

Hz) (CF3), 70.0, 62.0 (cage C), 25.9 (CH3). 
11

B{
1
H} NMR (128 MHz, CDCl3): 

δ -2.8 (1B), -4.2 (1B), -7.2 (1B), -11.0 (3B), -12.3 (3B), -15.6 (1B). 
19

F NMR (376 MHz, CDCl3): 

δ -63.3 (m, 3F). HRMS: m/z calcd for C10H18B10F3NO2S [M]
+
: 381.2014. Found: 381.2016. 

5m: Yield 84%. White solid. 
1
H NMR (400 MHz, CDCl3): 7.82 (d, J = 8.4 Hz, 

2H), 7.48 (d, J = 8.8 Hz, 2H) (phenyl H), 5.23 (s, 1H) (NH), 4.19 (s, 1H) (cage 

H), 2.04 (s, 3H) (CH3). 
13

C{
1
H} NMR (100 MHz, CDCl3): δ 139.9, 139.2, 

129.4, 128.4 (phenyl C), 69.9, 61.9 (cage C), 25.9 (CH3). 
11

B{
1
H} NMR (128 

MHz, CDCl3): δ -2.1 (1B), -3.4 (1B), -6.4 (1B), -10.4 (3B), -11.6 (3B), -14.9 

(1B). HRMS: m/z calcd for C9H18B10ClNO2S [M]
+
: 347.1645. Found: 347.1643. 

5n: Yield 81%. White solid. 
1
H NMR (400 MHz, CDCl3): 8.57 (d, J = 8.8 Hz, 

1H), 8.25 (m, 1H), 8.08 (d, J = 8.4 Hz, 1H), 7.95 (d, J = 8.4 Hz, 1H), 7.68 (m, 

1H), 7.61 (m, 1H), 7.55 (t, J = 8.0 Hz, 1H) (aryl H), 5.09 (s, 1H) (NH), 4.18 (s, 

1H) (cage H), 2.01 (s, 3H) (CH3). 
13

C{
1
H} NMR (100 MHz, (CD3)2CO): δ 

138.3, 135.2, 134.5, 129.7, 129.4, 129.1, 128.4, 127.5, 125.8, 125.0 (aryl C), 70.9, 63.7 (cage C), 

25.6 (CH3). 
11

B{
1
H} NMR (128 MHz, CDCl3): δ -3.4 (1B), -4.4 (1B), -7.6 (1B), -11.7 (3B), 

-13.0 (3B), -16.2 (1B). HRMS: m/z calcd for C13H21B10NO2S [M]
+
: 363.2298. Found: 363.2693. 
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5o: Yield 80%. White solid. 
1
H NMR (400 MHz, CDCl3): 8.37 (d, J = 8.8 Hz, 

2H), 8.08 (d, J = 9.2 Hz, 2H) (phenyl H), 5.25 (s, 1H) (NH), 4.21 (s, 1H) (cage 

H), 2.06 (s, 3H) (CH3). 
13

C{
1
H} NMR (100 MHz, CDCl3): δ 150.2, 147.1, 

128.3, 124.5 (phenyl C), 70.1, 61.9 (cage C), 25.9 (CH3). 
11

B{
1
H} NMR (128 

MHz, CDCl3): δ -3.0 (1B), -4.7 (1B), -7.5 (1B), -11.2 (3B), -12.7 (3B), -15.8 

(1B). HRMS: m/z calcd for C9H19B10N2O4S [M]
+
: 358.1990. Found: 358.1990. 

5p: Yield 81%. White solid. 
1
H NMR (400 MHz, CDCl3): 7.42 (m, 2H), 

7.40 (m, 3H) (phenyl H), 4.44 (s, 1H) (NH), 4.31 (s, 2H) (CH2), 4.14 (s, 1H) 

(cage H), 2.04 (s, 3H) (CH3). 
13

C{
1
H} NMR (100 MHz, CDCl3): δ 131.1, 

129.3, 129.0 (phenyl C), 69.9, 62.0 (cage C), 59.9 (CH2), 25.9 (CH3). 

11
B{

1
H} NMR (128 MHz, CDCl3): δ -3.4 (1B), -4.2 (1B), -7.3 (1B), -11.4 (3B), -12.7 (3B), -16.2 

(1B). HRMS: m/z calcd for C10H21B10NO2S [M]
+
: 327.2296. Found: 327.2296. 

5q: Yield 72%. White solid. 
1
H NMR (400 MHz, CDCl3): 4.82 (s, 1H) (NH), 

4.24 (s, 1H) (cage H), 3.11 (t, J = 8.0 Hz, 2H) (CH2), 2.03 (s, 3H) (CH3), 1.79 

(m, 2H) (CH2), 1.47 (m, 2H) (CH2), 0.95 (t, J = 7.4 Hz, 3H) (CH3). 
13

C{
1
H} 

NMR (100 MHz, CDCl3): δ 70.0, 62.1 (cage C), 53.7, 25.9, 25.9, 21.6, 13.7 

(
n
Bu and CH3). 

11
B{

1
H} NMR (128 MHz, CDCl3): δ -3.2 (1B), -4.1 (1B), -7.2 (1B), -11.4 (3B), 

-12.7 (3B), -16.2 (1B). HRMS: m/z calcd for C7H23B10NO2S [M+Na]
+
: 316.2349. Found: 

316.2356. 
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Preparation of 2-Me-4-NH2-1,2-C2B10H10 (6u). 2-Me-4-N(CH2Ph)2-1,2-C2B10H10 (3u; 

35.3 mg, 0.1 mmol) and Pd/C (10 mol %, 10.6 mg, 0.01 mmol) were mixed in tetrahydrofuran 

(THF) (2 mL, acidified with 0.1 mL of 37% HCl), and the reaction mixture was degassed and 

saturated with hydrogen. The reaction was stirred at room temperature for 48 h under a hydrogen 

atmosphere (balloon). The catalyst was filtered off and the filtrate was concentrated to dryness. 

The residue was dissolved in diethyl ether and washed with saturated NaHCO3 and water. The 

aqueous layer was extracted with diethyl ether for three times. After the organic layer was dried 

over Na2SO4 and concentrated under reduced pressure, the residue was subjected to flash column 

chromatography on silica gel (230-400 mesh) using n-hexane and ethyl acetate (1/1 in v/v) as 

eluent to give 6u (17 mg, 98%). 

 

6u. White solid. 
1
H NMR (400 MHz, C6D6): 2.53 (s, 1H) (cage H), 1.15 (s, 3H) 

(CH3), NH2 protons were not observed. 
13

C{
1
H} NMR (100 MHz, C6D6): δ 68.6, 

63.6 (cage C), 25.1 (CH3). 
11

B{
1
H} NMR (128 MHz, C6D6): δ 2.9 (1B), -2.1 (1B), 

-5.9 (1B), -9.7 (1B), -12.8 (5B), -19.0 (1B). HRMS: m/z calcd for C3H15B10N [M]
+
: 173.2204. 

Found: 173.2205. 
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Preliminary mechanistic study. 

Intermediate capture experiment. The formation of Ru-nitrene intermediate is evidenced 

by the following control experiments. Under the optimal reaction conditions, 1a, 4k and 

norbornene were mixed in 1:1:1 molar ratio, giving an azacyclopropane 7 and 5k in 43% and 51% 

yields, respectively (Scheme S1a), whereas only a trace amount of azacyclopropane 7 was 

detected by GC-MS in the absence of the Ru catalyst (Scheme S1b). 

 

Scheme S1. Intermediate capture experiment 

 

1-COOH-2-Me-o-carborane 1a (40.4 mg, 0.2 mmol), tosyl azide 4k (42.6 mg, 0.2 mmol), 

norbornene (18.8 mg, 0.2 mmol), [Ru(p-cymene)Cl2]2 (3.1 mg, 2.5 mol %, 0.005 mmol) and 

NaOAc (32.0 mg, 0.4 mmol) were mixed in dry toluene (5 mL). The resulting mixture was 

heated in a closed flask at 100 
o
C for 12 h under Ar atmosphere. Then, the reaction solution was 
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filtered through a pad of celite and washed with diethyl ether. The organic portions were 

combined. After removal of organic solvents under reduced pressure, the residue was subjected 

to flash column chromatography on silica gel (230-400 mesh) using n-hexane and ethyl acetate 

(10/1 in v/v) as eluent to give 5k (35.0 mg, 51%) and 

3-((4-methoxyphenyl)sulfonyl)-3-azatricyclo[3.2.1.02,4]octane (7) (24.0 mg, 43%) as white 

solids. 

3-(4-methoxyphenyl)sulfonyl-3-azatricyclo[3.2.1.02,4]octane (7). White 

solid. 
1
H NMR (400 MHz, CDCl3): 7.85 (d, J = 8.8 Hz, 2H), 6.99 (d, J = 8.8 Hz, 

2H) (phenyl H), 3.88 (s, 3H) (OCH3), 2.89 (s, 2H), 2.44 (s, 2H), 1.46 (m, 3H), 

1.24 (m, 2H), 0.75 (d, J = 10.0 Hz, 1H) (alkyl H). These data are the same as 

the published ones.
8
  

Kinetic isotope experiment. To gain further mechanistic insights, we prepared 

1-COOH-2-Me-3,4,5,6,7,11-D6-o-C2B10H4 (1a-d6) using the literature method
7
 and measured the 

primary kinetic isotope effects (KIE) for both Pd- and Ru-catalyzed amination reactions with 

regard to the B-H(D) bonds. Comparison of the reaction rates of 1a-d6 and 1a under the optimal 

reaction conditions gave very small KIE values of kH/kD = 1.15 for Pd system and 0.96 for Ru 

one (Scheme S2 and S3). These results suggest that the cyclometalation (B-H activation) step 

may not be involved in the rate-determining step. 
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Scheme S2. Kinetic isotope experiments for Pd-catalyzed cage B-H amination 

Parallel Reactions of 1a or 1a-d6 with 2a. 1-COOH-2-CH3-o-C2B10H10 (1a) or 

1-COOH-2-Me-3,4,5,6,7,11-D6-o-C2B10H4 (1a-d6) (0.05 mmol), O-benzoyl hydroxylmorpholine 

2a (1 equiv, 10.4 mg, 0.05 mmol), Pd(OAc)2 (10 mol %, 1.1 mg, 0.005 mmol), K2HPO4 (1 equiv, 

8.4 mg, 0.05 mmol) and the internal standard 1-methylnaphthalene (7.1 µL, 0.05 mmol) were 

mixed in dry benzene-d6 (0.5 mL). The resulting mixture was heated at 100 
o
C in a closed NMR 

tube under Ar atmosphere. The yields of 3a or 3a-d5 were determined by 
1
H NMR of the crude 

product using 1-methylnaphthalene as the internal standard. The initial reaction rates were 

obtained by plotting the product yields against the reaction time (Figure S6). 
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Figure S6. Plot of the product yields against the reaction time. 

 

 

Scheme S3. Kinetic isotope experiments for Ru-catalyzed cage B-H amination 

Parallel Reactions of 1a and 1a-d6 with 4k. 1-COOH-2-CH3-o-C2B10H10 (1a) or 

1-COOH-2-Me-3,4,5,6,7,11-D6-o-C2B10H4 (1a-d6) (0.05 mmol), tosyl azide 4k (1 equiv, 0.05 

mmol, 10.7 mg), [Ru(p-cymene)Cl2]2 (1.5 mg, 5 mol %, 0.0025 mmol), NaOAc (2 equiv, 8.0 mg, 

0.1 mmol) and the internal standard 1-methylnaphthalene (7.1 µL, 0.05 mmol) were mixed in dry 
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benzene-d6 (2 mL). The resulting mixture was heated at 100 
o
C in a closed flask under Ar 

atmosphere. The yields of 5k or 5k-d5 were determined by 
1
H NMR of the crude product using 

1-methylnaphthalene as internal standard. The initial reaction rates were obtained by plotting the 

product yields against the reaction time (Figure S7). 

 

Figure S7. Plot of the product yields against the reaction time. 

Many attempts to isolate the five-membered cyclometalated intermediates failed. The 

stoichiometric reaction of 1-COOK-2-CH3-o-C2B10H10 with Pd(OAc)2 or 

1-COONa-2-CH3-o-C2B10H10 with [Ru(p-cymene)Cl2]2 in toluene or THF led to the complete 

decarboxylation product, 1-CH3-o-C2B10H11, under various reaction conditions as indicated by 

time-dependent 
11

B NMR spectra (Figure S8-S11). The results also showed that the rate of 

decarboxylation was faster in THF than that in toluene, and the heating accelerated the 
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decarboxylation process. Such facile decarboxylation prevents the isolation of the intermediates. 

It is assumed that the presence of an excess amount of 1-COOM-2-CH3-o-C2B10H10 (M = K, Na) 

in the catalytic process might stabilize the metal complexes, facilitating the follow-up reactions. 

Preparation of 1-COOK-2-Me-o-C2B10H10 (1a'). To a ClCH2CH2Cl (2 mL) solution of 

o-carboranyl monocarboxylic acid 1a (202 mg, 1.0 mmol) was added KH (40 mg, 1.0 mmol) at 

room temperature. After the reaction mixture was stirred at room temperature for 8 h, the solvent 

was removed in vacuo, giving compound 1a' as a white solid (235 mg, 98%). 

1a': 
1
H NMR (400 MHz, THF-d8): δ 2.14 (s, 3H) (CH3). 

13
C{

1
H} NMR (100 

MHz, THF-d8): δ 161.4 (carbonyl C), 83.1, 75.3 (cage C). 
11

B{
1
H} NMR (128 

MHz, d8-THF): δ -3.4 (1B), -5.7 (1B), -9.8 (8B). 

Reaction of 1-COOK-2-Me-o-C2B10H10 (1a') with 1 equiv of Pd(OAc)2 in toluene. To a 

toluene (2 mL) suspension of 1-COOK-2-Me-o-C2B10H10 (1a'; 24 mg, 0.1 mmol) was added 

Pd(OAc)2 (22.6 mg, 0.1 mmol). The reaction was heated at 60 
o
C, which was monitored by 

11
B 

NMR spectra. 
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Figure S8. Time-dependent 
11

B NMR spectra for the reaction of 1-COOK-2-Me-o-C2B10H10 

with 1 equiv of Pd(OAc)2 in toluene at 60 
o
C. 

Reaction of 1-COOK-2-Me-o-C2B10H10 (1a') with 1 equiv of Pd(OAc)2 in THF. To a 

THF (2 mL) solution of 1-COOK-2-Me-o-C2B10H10 (1a'; 24 mg, 0.1 mmol) was added 

Pd(OAc)2 (22.6 mg, 0.1 mmol). The reaction was stirred at room temperature, which was 

monitored by 
11

B NMR spectra. 
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Figure S9. Time-dependent 
11

B NMR spectra for the reaction of 1-COOK-2-Me-o-C2B10H10 

with 1 equiv of Pd(OAc)2 in THF at room temperature. 

 

Preparation of 1-COONa-2-Me-o-C2B10H10 (1a''). To a ClCH2CH2Cl (2 mL) solution of 

o-carboranyl monocarboxylic acid 1a (202 mg, 1.0 mmol) was added NaH (24 mg, 1.0 mmol) at 

room temperature. After the reaction mixture was stirred at room temperature for 8 h, the solvent 

was removed in vacuo, giving compound 1a'' as a white solid (218 mg, 97%). 

1a'': 
1
H NMR (400 MHz, THF-d8): δ 2.17 (s, 3H) (CH3). 

13
C{

1
H} NMR (100 

MHz, THF-d8): δ 162.6 (carbonyl C), 81.9, 75.4 (cage C). 
11

B{
1
H} NMR (128 

MHz, THF-d8): δ -0.9 (1B), -1.5 (1B), -5.7 (8B). 
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Reaction of 1-COONa-2-Me-o-C2B10H10 (1a'') with 0.5 equiv of [Ru(p-cymene)Cl2]2 in 

toluene. To a toluene (2 mL) suspension of 1-COONa-2-Me-o-C2B10H10 (1a''; 22.4 mg, 0.1 

mmol) was added [Ru(p-cymene)Cl2]2 (30.6 mg, 0.05 mmol). The reaction was heated at 80 
o
C, 

which was monitored by 
11

B NMR spectra. 

 

Figure S10. Time-dependent 
11

B NMR spectra for the reaction of 1-COONa-2-Me-o-C2B10H10 

with 0.5 equiv of [Ru(p-cymene)Cl2]2 in toluene at 80 
o
C. 

Reaction of 1-COONa-2-Me-o-C2B10H10 (1a'') with 0.5 equiv of [Ru(p-cymene)Cl2]2 in 

THF. To a THF (2 mL) solution of 1-COONa-2-Me-o-C2B10H10 (1a''; 22.4 mg, 0.1 mmol) was 

added [Ru(p-cymene)Cl2]2 (30.6 mg, 0.05 mmol). The reaction was heated at 60 
o
C, which was 

monitored by 
11

B NMR. 
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Figure S11. Time-dependent 
11

B NMR spectra for the reaction of 1-COONa-2-Me-o-C2B10H10 

with 0.5 equiv of [Ru(p-cymene)Cl2]2 in THF at 60 
o
C. 

 

Proposed reaction mechanism. On the basis of reaction pathways for transition metal 

catalyzed C−H bond amination reactions
9
 and our own work on transition metal catalyzed cage 

B-H functionalization,
2
 two plausible reaction mechanisms for Pd- and Ru-catalyzed direct cage 

B−H amination are proposed in Schemes S4 and S5, respectively. For Pd-catalyzed amination 

using O-benzoyl hydroxylamines (Scheme S4), acid-base reaction between K2HPO4 and 

carboranyl carboxylic acid 1 gives the potassium salt 1’. Coordination of the oxygen atom in 1’ 

to the Pd(II) center, followed by regioselective electrophilic attack at the more electron-rich cage 

B(4) site yields the five-membered palladacycle A.
2b,c,d

 Oxidative addition of the N−O bond of 
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amination reagent 2 onto Pd(II) generates a Pd(IV) intermediate B.
10

 Reductive elimination 

affords the cage B(4)-aminated palladium(II) carboxylate D. Alternatively, a direct electrophilic 

substitution of the palladacycle A with O-benzoyl hydroxylamines via a transition state C yields 

D.
10b,e

 Finally, protonation and decarboxylation of D
2
 give the final product 3 and regenerate the 

catalyst Pd(OAc)2. It is noted that very recent DFT calculations suggest that the 

Pd(II)-Pd(IV)-Pd(II) catalytic cycle is more favorable for C-H amination using O-benzoyl 

hydroxylamines as reagents.
10g

 

On the other hand, similar acid-base reaction between NaOAc and carboranyl carboxylic 

acid 1 gives the sodium salt 1’’, which can coordinate to the Ru(II) center, facilitating the 

electrophilic cage B−H substitution reaction to afford a five-membered ruthenacyclic 

intermediate E. Coordination of an azide to E leads to F. Release of N2 gas affords a Ru-nitrene 

intermediate G. Subsequent insertion generates the Ru(II) amido species H,
11

 which undergoes 

protonation and decarboxylation
2
 to give the final product 5 and regenerate the Ru(II) catalyst 

(Scheme S5). 
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Scheme S4. Proposed reaction mechanism for Pd-catalyzed cage B-H amination 

 

Scheme S5. Proposed reaction mechanism for Ru-catalyzed cage B-H amination 
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X-ray Structure Determination. Single-crystal X-ray data of 3e, 3o, 3p, 5a and 5k were 

collected at 293 K on a Bruker SMART 1000 CCD diffractometer using Mo-K radiation. An 

empirical absorption correction was applied using the SADABS program.
12 

All structures were 

solved by direct methods and subsequent Fourier difference techniques and refined 

anisotropically for all non-hydrogen atoms by full-matrix least squares calculations on F
2

 using 

the SHELXTL program package.
13

 All hydrogen atoms were geometrically fixed using the riding 

model.  
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D1           2.00000000 sec

D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz

NUC1                13C
P1                 9.50 usec

PLW1        55.34000015 W
SFO2        400.2316009 MHz
NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W

PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters
SI                32768

SF          100.6378720 MHz
WDW                  EM

SSB      0
LB                 1.00 Hz
GB       0

PC                 1.40
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Current Data Parameters

NAME     lhr-B-SM-Bu-CD2Cl2

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150905

Time              12.26 h

INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG            zgdc

TD                65536

SOLVENT            DMSO

NS                   13

DS                    4

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  228

DW               20.800 usec

DE                 6.50 usec
TE                296.2 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

SFO2        400.2316009 MHz

NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W

F2 - Processing parameters

SI                32768
SF          128.4097615 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-SM-Bu-CD2Cl2

S42

ProXie
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Current Data Parameters
NAME     lhr-B-SM-Bu-CD2Cl2(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150905
Time              12.27 h
INSTRUM           spect
PROBHD   Z108618_0257 (

PULPROG              zg
TD                65536
SOLVENT            DMSO
NS                   16
DS                    2

SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  228
DW               20.800 usec

DE                 6.50 usec
TE                295.9 K
D1           2.00000000 sec
TD0                   1
SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768

SF          128.4097430 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0

PC                 1.40

lhr-B-SM-Bu-CD2Cl2(C)

S43

ProXie
Stamp
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Current Data Parameters
NAME     lhr-H-SM-Bn4Me-CD2Cl2
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150905
Time              13.04 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   19
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                 45.2
DW               62.400 usec
DE                 6.50 usec
TE                295.0 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2307848 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-SM-Bn4Me-CD2Cl2

S44
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CD2Cl2



lhr-C-SM-Bn4Me-CD2Cl2

Current Data Parameters
NAME     lhr-C-SM-Bn4Me-CD2Cl2
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150905
Time              13.08 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG          zgpg30

TD                65536
SOLVENT           CDCl3
NS                   60
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010048 sec
RG                  128
DW               16.800 usec
DE                 6.50 usec
TE                295.4 K

D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz
NUC1                13C
P1                 9.50 usec
PLW1        55.34000015 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W
PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters
SI                32768
SF          100.6380663 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0

PC                 1.40
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Current Data Parameters

NAME     lhr-B-SM-Bn4Me-CD2Cl2

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150905

Time              12.36 h

INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG            zgdc

TD                65536

SOLVENT            DMSO

NS                   19

DS                    4

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  256

DW               20.800 usec

DE                 6.50 usec
TE                296.2 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

SFO2        400.2316009 MHz

NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W

F2 - Processing parameters

SI                32768
SF          128.4097615 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-SM-Bn4Me-CD2Cl2

S46
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Current Data Parameters

NAME     lhr-B-SM-Bn4Me-CD2Cl2(C)

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150905

Time              12.37 h

INSTRUM           spect

PROBHD   Z108618_0257 (

PULPROG              zg

TD                65536

SOLVENT            DMSO

NS                   26

DS                    2

SWH           24038.461 Hz

FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  228

DW               20.800 usec

DE                 6.50 usec

TE                295.8 K

D1           2.00000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B

P1                 7.50 usec

PLW1        55.09999847 W

F2 - Processing parameters

SI                32768

SF          128.4097430 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0

PC                 1.40

lhr-B-SM-Bn4Me-CD2Cl2(C)

S47

ProXie
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Current Data Parameters
NAME     lhr-H-SM-BnCl-CD2Cl2
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150808
Time              14.57 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT          CD2Cl2
NS                   10
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                 90.5
DW               62.400 usec
DE                 6.50 usec
TE                295.1 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300156 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-SM-BnCl-CD2Cl2

S48
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Current Data Parameters
NAME     lhr-C-sm-BnCl-re-ACE
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160614
Time              20.26 h
INSTRUM           spect
PROBHD   Z824601_0021 (
PULPROG          zgpg30
TD                65536
SOLVENT         Acetone
NS                 1066
DS                    4
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  203
DW               20.800 usec
DE                 6.50 usec
TE                294.8 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.50 usec
PLW1        41.25000000 W
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         8.31000042 W
PLW12        0.23083000 W
PLW13        0.11611000 W

F2 - Processing parameters
SI                32768
SF          100.6126814 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-C-sm-BnCl-re-ACE
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-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters

NAME     lhr-B-SM-BnCl-CD2Cl2

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150808

Time              18.51 h

INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG            zgdc

TD                65536

SOLVENT           CDCl3

NS                   24

DS                    4

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  406

DW               20.800 usec

DE                 6.50 usec
TE                294.9 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

SFO2        400.2316009 MHz

NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W

F2 - Processing parameters

SI                32768
SF          128.4097615 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-SM-BnCl-CD2Cl2

S50

youzimi
图章
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Current Data Parameters

NAME     lhr-B-SM-BnCl-CD2Cl2(C)

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150808

Time              18.54 h

INSTRUM           spect

PROBHD   Z108618_0257 (

PULPROG              zg

TD                65536

SOLVENT           CDCl3

NS                   27
DS                    2

SWH           24038.461 Hz

FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  362

DW               20.800 usec

DE                 6.50 usec

TE                294.5 K

D1           2.00000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B

P1                 7.50 usec

PLW1        55.09999847 W

F2 - Processing parameters

SI                32768

SF          128.4097430 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0

PC                 1.40

lhr-B-SM-BnCl-CD2Cl2(C)

S51
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Current Data Parameters
NAME     lhr-H-SM-BnF-CD2Cl2
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150813
Time              13.38 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT          CD2Cl2
NS                    8
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                 50.8
DW               62.400 usec
DE                 6.50 usec
TE                296.8 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300158 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-SM-BnF-CD2Cl2
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lhr-C-SM-BnF-CD2Cl2

Current Data Parameters
NAME     lhr-C-SM-BnF-CD2Cl2

EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150813

Time              13.40 h
INSTRUM           spect
PROBHD   Z108618_0257 (

PULPROG          zgpg30
TD                65536
SOLVENT          CD2Cl2

NS                   80
DS                    4

SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010048 sec

RG                  181
DW               16.800 usec

DE                 6.50 usec
TE                297.1 K
D1           2.00000000 sec

D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz

NUC1                13C
P1                 9.50 usec

PLW1        55.34000015 W
SFO2        400.2316009 MHz
NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W

PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters
SI                32768

SF          100.6378713 MHz
WDW                  EM

SSB      0
LB                 1.00 Hz
GB       0

PC                 1.40
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-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters

NAME     lhr-B-SM-BnF-CD2Cl2

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150813

Time              13.30 h

INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG            zgdc

TD                65536

SOLVENT           CDCl3

NS                   12

DS                    4

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  287

DW               20.800 usec

DE                 6.50 usec
TE                297.5 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

SFO2        400.2316009 MHz

NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W

F2 - Processing parameters

SI                32768
SF          128.4097615 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-SM-BnF-CD2Cl2

S54

youzimi
图章



-25-20-15-10-515 10 5 0 ppm

-1
1

.2
6

-9
.9

3

-8
.7

5

-5
.1

3

-3
.9

0

-1
.8

2

-0
.7

1

Current Data Parameters

NAME     lhr-B-SM-BnF-CD2Cl2(C)

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150813

Time              13.33 h

INSTRUM           spect

PROBHD   Z108618_0257 (

PULPROG              zg

TD                65536

SOLVENT           CDCl3

NS                   30

DS                    2

SWH           24038.461 Hz

FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  322

DW               20.800 usec

DE                 6.50 usec

TE                296.8 K

D1           2.00000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B

P1                 7.50 usec

PLW1        55.09999847 W

F2 - Processing parameters

SI                32768

SF          128.4097430 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0

PC                 1.40

lhr-B-SM-BnF-CD2Cl2(C)
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Current Data Parameters
NAME     lhr-F-sm-BnF-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160803
Time              21.02 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG      zgfhigqn.2
TD               131072
SOLVENT             THF
NS                   32
DS                    4
SWH           89285.711 Hz
FIDRES         0.681196 Hz
AQ            0.7340032 sec
RG                  645
DW                5.600 usec
DE                 6.50 usec
TE                294.8 K
D1           1.00000000 sec
D11          0.03000000 sec
D12          0.00002000 sec
TD0                   1
SFO1        376.5548010 MHz
NUC1                19F
P1                14.70 usec
PLW1        18.36000061 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W

F2 - Processing parameters
SI                65536
SF          376.5924602 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-F-sm-BnF-CDCl3
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Current Data Parameters
NAME     lhr-H-SM-BnOMe-CD2Cl2
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150905
Time              13.52 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT          CD2Cl2
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  128
DW               62.400 usec
DE                 6.50 usec
TE                295.1 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300158 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-SM-BnOMe-CD2Cl2
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lhr-C-SM-BnOMe-CD2Cl2

Current Data Parameters
NAME     lhr-C-SM-BnOMe-CD2Cl2
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150905
Time              13.54 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG          zgpg30

TD                65536
SOLVENT          CD2Cl2
NS                  846
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010048 sec
RG                  128
DW               16.800 usec
DE                 6.50 usec
TE                295.2 K

D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz
NUC1                13C
P1                 9.50 usec
PLW1        55.34000015 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W
PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters
SI                32768
SF          100.6378722 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0

PC                 1.40
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-25-20-15-10-510 5 0 ppm
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Current Data Parameters

NAME     lhr-B-SM-BnOMe-CD2Cl2

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150905

Time              12.30 h

INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG            zgdc

TD                65536

SOLVENT            DMSO

NS                   32

DS                    4

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  456

DW               20.800 usec

DE                 6.50 usec
TE                296.2 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

SFO2        400.2316009 MHz

NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W

F2 - Processing parameters

SI                32768
SF          128.4097615 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-SM-BnOMe-CD2Cl2
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-25-20-15-10-510 5 0 ppm
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Current Data Parameters

NAME     lhr-B-SM-BnOMe-CD2Cl2(C)

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150905

Time              12.33 h

INSTRUM           spect

PROBHD   Z108618_0257 (

PULPROG              zg

TD                65536

SOLVENT            DMSO

NS                   39

DS                    2

SWH           24038.461 Hz

FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  406

DW               20.800 usec

DE                 6.50 usec

TE                295.8 K

D1           2.00000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B

P1                 7.50 usec

PLW1        55.09999847 W

F2 - Processing parameters

SI                32768

SF          128.4097430 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0

PC                 1.40

lhr-B-SM-BnOMe-CD2Cl2(C)
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Current Data Parameters
NAME     lhr-H-SM-Bn3CH3-CD2Cl2
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters

Date_          20151120
Time              14.22 h
INSTRUM           spect
PROBHD   Z824601_0021 (
PULPROG            zg30
TD                65536

SOLVENT          CD2Cl2
NS                   12
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec

RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                294.7 K
D1           1.00000000 sec
TD0                   1

SFO1        400.1324708 MHz
NUC1                 1H
P1                15.00 usec
PLW1         8.31000042 W

F2 - Processing parameters
SI                65536

SF          400.1300156 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-SM-Bn3CH3-CD2Cl2
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Current Data Parameters
NAME     lhr-C-SM-Bn3CH3-CD2Cl2
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters

Date_          20151120
Time              14.27 h
INSTRUM           spect
PROBHD   Z824601_0021 (
PULPROG            zgdc
TD               131072

SOLVENT          CD2Cl2
NS                  370
DS                    0
SWH           25252.525 Hz
FIDRES         0.192661 Hz
AQ            2.5952256 sec

RG                  203
DW               19.800 usec
DE                 6.50 usec
TE                295.1 K
D1           1.00000000 sec
D11          0.03000000 sec

TD0                   1
SFO1        100.6227690 MHz
NUC1                13C
P1                 9.50 usec
PLW1        41.25000000 W
SFO2        400.1320007 MHz
NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         8.31000042 W
PLW12        0.23083000 W

F2 - Processing parameters

SI               131072
SF          100.6127277 MHz
WDW                  EM
SSB      0
LB                 3.00 Hz
GB       0

PC                 1.40

lhr-C-SM-Bn3CH3-CD2Cl2

Bruker Advance III 400
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-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters

NAME     lhr-B-SM-Bn3CH3-CD2Cl2

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20151124

Time              10.07 h

INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG            zgdc

TD                65536

SOLVENT           CDCl3

NS                   39

DS                    4

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  512

DW               20.800 usec

DE                 6.50 usec
TE                295.0 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

SFO2        400.2316009 MHz

NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W

F2 - Processing parameters

SI                32768
SF          128.4097615 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-SM-Bn3CH3-CD2Cl2
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Current Data Parameters
NAME     lhr-B-SM-Bn3CH3-CD2Cl2(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151124
Time              10.10 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG              zg

TD                65536
SOLVENT           CDCl3
NS                   81
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec
RG                  456
DW               20.800 usec
DE                 6.50 usec
TE                294.5 K
D1           2.00000000 sec

TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768
SF          128.4097430 MHz
WDW                  EM
SSB      0

LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-SM-Bn3CH3-CD2Cl2(C)
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Current Data Parameters
NAME     lhr-H-SM-Styrene-CD2Cl2
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150803
Time              20.21 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT          CD2Cl2
NS                    8
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                 90.5
DW               62.400 usec
DE                 6.50 usec
TE                294.8 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300160 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-SM-Styrene-CD2Cl2
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lhr-C-SM-Styrene-CD2Cl2

Current Data Parameters
NAME     lhr-C-SM-Styrene-CD2Cl2

EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150803
Time              20.24 h

INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG          zgpg30

TD                65536
SOLVENT          CD2Cl2
NS                 1835

DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz

AQ            1.1010048 sec
RG                  128
DW               16.800 usec

DE                 6.50 usec
TE                295.1 K
D1           2.00000000 sec

D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz

NUC1                13C
P1                 9.50 usec
PLW1        55.34000015 W

SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16

PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W

PLW13        0.13796000 W

F2 - Processing parameters

SI                32768
SF          100.6378727 MHz
WDW                  EM

SSB      0
LB                 1.00 Hz
GB       0

PC                 1.40
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-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters

NAME     lhr-B-SM-Styrene-CDCl3

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150803

Time              19.55 h

INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG            zgdc

TD                65536

SOLVENT           CDCl3

NS                   16

DS                    4

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  406

DW               20.800 usec

DE                 6.50 usec
TE                295.3 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

SFO2        400.2316009 MHz

NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W

F2 - Processing parameters

SI                32768
SF          128.4097615 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-SM-Styrene-CDCl3

S67
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-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters
NAME     lhr-B-SM-Styrene-CDCl3(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150803
Time              19.57 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG              zg

TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec
RG                  362
DW               20.800 usec
DE                 6.50 usec
TE                294.9 K
D1           2.00000000 sec

TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768
SF          128.4097430 MHz
WDW                  EM
SSB      0

LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-SM-Styrene-CDCl3(C)
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youzimi
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Current Data Parameters
NAME     lhr-H-SM-StyreneCH3-CD2Cl2
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150803
Time              20.05 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT          CD2Cl2
NS                   12
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                 90.5
DW               62.400 usec
DE                 6.50 usec
TE                294.7 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300160 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-SM-StyreneCH3-CD2Cl2
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lhr-C-SM-StyreneCH3-CD2Cl2

Current Data Parameters

NAME     lhr-C-SM-StyreneCH3-CD2Cl2
EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters
Date_          20150803

Time              20.09 h
INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG          zgpg30

TD                65536
SOLVENT          CD2Cl2

NS                  200
DS                    4

SWH           29761.904 Hz
FIDRES         0.454131 Hz

AQ            1.1010048 sec
RG                  144

DW               16.800 usec
DE                 6.50 usec

TE                295.1 K
D1           2.00000000 sec

D11          0.03000000 sec
TD0                   1

SFO1        100.6479773 MHz
NUC1                13C

P1                 9.50 usec
PLW1        55.34000015 W

SFO2        400.2316009 MHz
NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W
PLW12        0.27428001 W

PLW13        0.13796000 W

F2 - Processing parameters
SI                32768

SF          100.6378733 MHz
WDW                  EM

SSB      0
LB                 1.00 Hz

GB       0
PC                 1.40
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-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters

NAME     lhr-B-SM-StyreneCH3-CDCl3

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150803

Time              19.59 h

INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG            zgdc

TD                65536

SOLVENT           CDCl3

NS                   20

DS                    4

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  322

DW               20.800 usec

DE                 6.50 usec
TE                295.2 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

SFO2        400.2316009 MHz

NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W

F2 - Processing parameters

SI                32768
SF          128.4097615 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-SM-StyreneCH3-CDCl3
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-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters
NAME     lhr-B-SM-StyreneCH3-CDCl3(C)
EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150803
Time              20.01 h
INSTRUM           spect
PROBHD   Z108618_0257 (

PULPROG              zg
TD                65536
SOLVENT           CDCl3

NS                   20
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec
RG                  362
DW               20.800 usec

DE                 6.50 usec
TE                294.8 K
D1           2.00000000 sec

TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

F2 - Processing parameters

SI                32768
SF          128.4097566 MHz
WDW                  EM
SSB      0

LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-SM-StyreneCH3-CDCl3(C)
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Current Data Parameters
NAME     lhr-H-sm-ccome-re-CD2Cl2
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160505
Time              17.05 h
INSTRUM           spect
PROBHD   Z824601_0021 (
PULPROG            zg30
TD                65536
SOLVENT          CD2Cl2
NS                   60
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                296.2 K
D1           1.00000000 sec
TD0                   1
SFO1        400.1324708 MHz
NUC1                 1H
P1                15.00 usec
PLW1         8.31000042 W

F2 - Processing parameters
SI                65536
SF          400.1300157 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-sm-ccome-re-CD2Cl2

S73

ProXie
Text Box
CD2Cl2

ProXie
Line

ProXie
Stamp
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Current Data Parameters
NAME     lhr-C-SM-CH2CH2OMe-CD2Cl2
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160312
Time              14.34 h
INSTRUM           spect
PROBHD   Z824601_0021 (
PULPROG            zgdc
TD               131072
SOLVENT          CD2Cl2
NS                   68
DS                    0
SWH           25252.525 Hz
FIDRES         0.192661 Hz
AQ            2.5952256 sec
RG                  203
DW               19.800 usec
DE                 6.50 usec
TE                296.2 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6227690 MHz
NUC1                13C
P1                 9.50 usec
PLW1        41.25000000 W
SFO2        400.1320007 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         8.31000042 W
PLW12        0.23083000 W

F2 - Processing parameters
SI               131072
SF          100.6127267 MHz
WDW                  EM
SSB      0
LB                 3.00 Hz
GB       0
PC                 1.40

lhr-C-SM-CH2CH2OMe-CD2Cl2

S74

ProXie
Text Box
CD2Cl2

ProXie
Line

ProXie
Stamp
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Current Data Parameters

NAME     lhr-B-ccome-sm-CDCl3

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20160312

Time              15.58 h

INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG            zgdc

TD                65536

SOLVENT           CDCl3

NS                   27

DS                    4

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  256

DW               20.800 usec

DE                 6.50 usec
TE                295.4 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

SFO2        400.2316009 MHz

NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W

F2 - Processing parameters

SI                32768
SF          128.4097615 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-ccome-sm-CDCl3

S75

ProXie
Stamp
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Current Data Parameters

NAME     lhr-B-ccome-sm-CDCl3(c)

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20160312
Time              15.59 h

INSTRUM           spect

PROBHD   Z108618_0257 (

PULPROG              zg

TD                65536

SOLVENT           CDCl3

NS                    9
DS                    2

SWH           24038.461 Hz

FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  287

DW               20.800 usec

DE                 6.50 usec
TE                295.0 K

D1           2.00000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B

P1                 7.50 usec

PLW1        55.09999847 W

F2 - Processing parameters

SI                32768

SF          128.4097430 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz
GB       0

PC                 1.40

lhr-B-ccome-sm-CDCl3(c)

S76

ProXie
Stamp
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Current Data Parameters
NAME     lhr-H-CBd6-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160822
Time              17.05 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   12
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                   64
DW               62.400 usec
DE                 6.50 usec
TE                294.8 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300104 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-CBd6-CDCl3

S77

ProXie
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CDCl3
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Current Data Parameters
NAME     lhr-C-CBd6-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160822
Time              17.28 h
INSTRUM           spect
PROBHD   Z824601_0021 (
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   60
DS                    4
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  203
DW               20.800 usec
DE                 6.50 usec
TE                295.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.50 usec
PLW1        41.25000000 W
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         8.31000042 W
PLW12        0.23083000 W
PLW13        0.11611000 W

F2 - Processing parameters
SI                32768
SF          100.6127577 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-C-CBd6-CDCl3

Bruker Advance III 400

S78

ProXie
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CDCl3

ProXie
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ProXie
Stamp
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Current Data Parameters
NAME     lhr-B-CBd6-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160822
Time              17.15 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zgdc
TD                65536
SOLVENT           CDCl3
NS                   14
DS                    4
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  114
DW               20.800 usec
DE                 6.50 usec
TE                295.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W

F2 - Processing parameters
SI                32768
SF          128.4097615 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-CBd6-CDCl3

S79

ProXie
Stamp
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Current Data Parameters
NAME     lhr-B-CBd6-CDCl3(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160822
Time              17.16 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG              zg
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  101
DW               20.800 usec
DE                 6.50 usec
TE                295.0 K
D1           2.00000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768
SF          128.4097430 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-CBd6-CDCl3(C)

S80

ProXie
Stamp
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Current Data Parameters
NAME     lhr-H-sm-d6CBCH3COOH-CD2Cl2
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160825
Time              11.53 h
INSTRUM           spect
PROBHD   Z824601_0021 (
PULPROG            zg30
TD                65536
SOLVENT          CD2Cl2
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                295.3 K
D1           1.00000000 sec
TD0                   1
SFO1        400.1324708 MHz
NUC1                 1H
P1                15.00 usec
PLW1         8.31000042 W

F2 - Processing parameters
SI                65536
SF          400.1300156 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-sm-d6CBCH3COOH-CD2Cl2

Bruker Advance III 400

S81

ProXie
Text Box
CD2Cl2

ProXie
Line

ProXie
Stamp
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Current Data Parameters
NAME     lhr-C-sm-d6CBCH3COOH-CD2Cl2
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160825
Time              12.01 h
INSTRUM           spect
PROBHD   Z824601_0021 (
PULPROG          zgpg30
TD                65536
SOLVENT          CD2Cl2
NS                  779
DS                    4
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  203
DW               20.800 usec
DE                 6.50 usec
TE                295.6 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.50 usec
PLW1        41.25000000 W
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         8.31000042 W
PLW12        0.23083000 W
PLW13        0.11611000 W

F2 - Processing parameters
SI                32768
SF          100.6127262 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-C-sm-d6CBCH3COOH-CD2Cl2

S82

ProXie
Text Box
CD2Cl2

ProXie
Line

ProXie
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Current Data Parameters
NAME     lhr-B-SM-d6CBCH3COOH-CD2Cl2
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160825
Time              11.37 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zgdc
TD                65536
SOLVENT           CDCl3
NS                   12
DS                    4
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  228
DW               20.800 usec
DE                 6.50 usec
TE                296.7 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W

F2 - Processing parameters
SI                32768
SF          128.4097615 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-SM-d6CBCH3COOH-CD2Cl2

S83

ProXie
Stamp
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Current Data Parameters
NAME     lhr-B-SM-d6CBCH3COOH-CD2Cl2(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160825
Time              11.37 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG              zg
TD                65536
SOLVENT           CDCl3
NS                   28
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  228
DW               20.800 usec
DE                 6.50 usec
TE                296.9 K
D1           2.00000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768
SF          128.4097430 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-SM-d6CBCH3COOH-CD2Cl2(C)

S84

ProXie
Stamp



1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0 ppm
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PC                 1.00
GB                    0
LB                 0.30 Hz
SSB                   0
WDW                  EM
SF          400.1900158 MHz
SI                32768
SFO1        400.1924713 MHz
PL1W        13.56617069 W
PL1               −1.00 dB
P1                14.00 usec
NUC1                 1H
======== CHANNEL f1 ========

TD0                   1
D1           1.00000000 sec
TE                297.7 K
DE                 6.50 usec
DW               60.800 usec
RG                 50.8
AQ            3.9846387 sec
FIDRES         0.125483 Hz
SWH            8223.685 Hz
DS                    2
NS                    4
SOLVENT           CDCl3
TD                65536
PULPROG            zg30
PROBHD   5 mm PABBO BB−
INSTRUM           spect
Time              14.26
Date_          20150326
PROCNO                1
EXPNO                 1
NAME     lhr−H−0137−CH3−p−CDCl3

lhr−H−0137−CH3−p−CDCl3

S85

ProXie
Stamp

ProXie
Text Box
CDCl3

ProXie
Line



lhr−C−0137−CH3−p−CDCl3

PC                 1.40
GB                    0
LB                 1.00 Hz
SSB                   0
WDW                  EM
SF          100.6278445 MHz
SI                32768
SFO2        400.1916008 MHz
PL13W        0.14806664 W
PL12W        0.32844096 W
PL2W        13.56617069 W
PL13              18.62 dB
PL12              15.16 dB
PL2               −1.00 dB
PCPD2             90.00 usec
NUC2                 1H
CPDPRG2         waltz16
======== CHANNEL f2 ========

SFO1        100.6379183 MHz
PL1W        55.33689499 W
PL1               −2.00 dB
P1                 9.90 usec
NUC1                13C
======== CHANNEL f1 ========

TD0                   1
D11          0.03000000 sec
D1           2.00000000 sec
TE                298.0 K
DE                 6.50 usec
DW               20.800 usec
RG                  203
AQ            1.3631988 sec
FIDRES         0.366798 Hz
SWH           24038.461 Hz
DS                    4
NS                  132
SOLVENT           CDCl3
TD                65536
PULPROG          zgpg30
PROBHD   5 mm PABBO BB−
INSTRUM           spect
Time              14.30
Date_          20150326
PROCNO                1
EXPNO                 1
NAME     lhr−C−0137−CH3−p−CDCl3
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PC                 1.40
GB                    0
LB                 3.00 Hz
SSB                   0
WDW                  EM
SF          128.3968847 MHz
SI                32768
SFO2        400.1916008 MHz
PL12W        0.32844096 W
PL2W        13.56617069 W
PL12              15.16 dB
PL2               −1.00 dB
PCPD2             90.00 usec
NUC2                 1H
CPDPRG2         waltz16
======== CHANNEL f2 ========

SFO1        128.3968556 MHz
PL1W        55.13059616 W
PL1               −3.00 dB
P1                 7.60 usec
NUC1                11B
======== CHANNEL f1 ========

TD0                   1
D11          0.03000000 sec
D1           5.00000000 sec
TE                298.4 K
DE                 6.50 usec
DW               19.600 usec
RG                  287
AQ            1.2845556 sec
FIDRES         0.389255 Hz
SWH           25510.203 Hz
DS                    0
NS                   12
SOLVENT           CDCl3
TD                65536
PULPROG            zgdc
PROBHD   5 mm PABBO BB−
INSTRUM           spect
Time              14.16
Date_          20150326
PROCNO                1
EXPNO                 1
NAME     lhr−B−0137−CH3−p−CDCl3

lhr−B−0137−CH3−p−CDCl3
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PC                 1.40
GB                    0
LB                 3.00 Hz
SSB                   0
WDW                  EM
SF          128.3968865 MHz
SI                32768
SFO1        128.3968556 MHz
PL1W        55.13059616 W
PL1               −3.00 dB
P1                 7.60 usec
NUC1                11B
======== CHANNEL f1 ========

TD0                   1
D1           5.00000000 sec
TE                297.8 K
DE                 6.50 usec
DW               19.600 usec
RG                  456
AQ            1.2845556 sec
FIDRES         0.389255 Hz
SWH           25510.203 Hz
DS                    0
NS                   25
SOLVENT           CDCl3
TD                65536
PULPROG            zg30
PROBHD   5 mm PABBO BB−
INSTRUM           spect
Time              14.20
Date_          20150326
PROCNO                1
EXPNO                 1
NAME     lhr−B−0137−CH3−p−CDCl3(C)

lhr−B−0137−CH3−p−CDCl3(C)
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1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0 ppm
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PC                 1.00
GB                    0
LB                 0.30 Hz
SSB                   0
WDW                  EM
SF          400.1900155 MHz
SI                32768
SFO1        400.1924713 MHz
PL1W        13.56617069 W
PL1               −1.00 dB
P1                14.00 usec
NUC1                 1H
======== CHANNEL f1 ========

TD0                   1
D1           1.00000000 sec
TE                297.0 K
DE                 6.50 usec
DW               60.800 usec
RG                 80.6
AQ            3.9846387 sec
FIDRES         0.125483 Hz
SWH            8223.685 Hz
DS                    2
NS                   16
SOLVENT           CDCl3
TD                65536
PULPROG            zg30
PROBHD   5 mm PABBO BB−
INSTRUM           spect
Time              18.45
Date_          20150327
PROCNO                1
EXPNO                 1
NAME     lhr−H−0139−Et−p−CDCl3

lhr−H−0139−Et−p−CDCl3
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lhr−C−0139−Et−p−CDCl3

PC                 1.40
GB                    0
LB                 1.00 Hz
SSB                   0
WDW                  EM
SF          100.6278438 MHz
SI                32768
SFO2        400.1916008 MHz
PL13W        0.14806664 W
PL12W        0.32844096 W
PL2W        13.56617069 W
PL13              18.62 dB
PL12              15.16 dB
PL2               −1.00 dB
PCPD2             90.00 usec
NUC2                 1H
CPDPRG2         waltz16
======== CHANNEL f2 ========

SFO1        100.6379183 MHz
PL1W        55.33689499 W
PL1               −2.00 dB
P1                 9.90 usec
NUC1                13C
======== CHANNEL f1 ========

TD0                   1
D11          0.03000000 sec
D1           2.00000000 sec
TE                297.3 K
DE                 6.50 usec
DW               20.800 usec
RG                  203
AQ            1.3631988 sec
FIDRES         0.366798 Hz
SWH           24038.461 Hz
DS                    4
NS                  100
SOLVENT           CDCl3
TD                65536
PULPROG          zgpg30
PROBHD   5 mm PABBO BB−
INSTRUM           spect
Time              18.50
Date_          20150327
PROCNO                1
EXPNO                 1
NAME     lhr−C−0139−Et−p−CDCl3
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−30−25−20−15−10−515 10 5 0 ppm
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PC                 1.40
GB                    0
LB                 3.00 Hz
SSB                   0
WDW                  EM
SF          128.3968847 MHz
SI                32768
SFO2        400.1916008 MHz
PL12W        0.32844096 W
PL2W        13.56617069 W
PL12              15.16 dB
PL2               −1.00 dB
PCPD2             90.00 usec
NUC2                 1H
CPDPRG2         waltz16
======== CHANNEL f2 ========

SFO1        128.3968556 MHz
PL1W        55.13059616 W
PL1               −3.00 dB
P1                 7.60 usec
NUC1                11B
======== CHANNEL f1 ========

TD0                   1
D11          0.03000000 sec
D1           5.00000000 sec
TE                297.4 K
DE                 6.50 usec
DW               19.600 usec
RG                  362
AQ            1.2845556 sec
FIDRES         0.389255 Hz
SWH           25510.203 Hz
DS                    0
NS                   16
SOLVENT           CDCl3
TD                65536
PULPROG            zgdc
PROBHD   5 mm PABBO BB−
INSTRUM           spect
Time              18.35
Date_          20150327
PROCNO                1
EXPNO                 1
NAME     lhr−B−0139−Et−p−CDCl3

lhr−B−0139−Et−p−CDCl3
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−30−25−20−15−10−515 10 5 0 ppm
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PC                 1.40
GB                    0
LB                 3.00 Hz
SSB                   0
WDW                  EM
SF          128.3969425 MHz
SI                32768
SFO1        128.3968556 MHz
PL1W        55.13059616 W
PL1               −3.00 dB
P1                 7.60 usec
NUC1                11B
======== CHANNEL f1 ========

TD0                   1
D1           5.00000000 sec
TE                297.0 K
DE                 6.50 usec
DW               13.000 usec
RG                  512
AQ            0.8520180 sec
FIDRES         0.586877 Hz
SWH           38461.539 Hz
DS                    0
NS                   20
SOLVENT           CDCl3
TD                65536
PULPROG            zg30
PROBHD   5 mm PABBO BB−
INSTRUM           spect
Time              18.38
Date_          20150327
PROCNO                1
EXPNO                 1
NAME     lhr−B−0139−Et−p−CDCl3(C)

lhr−B−0139−Et−p−CDCl3(C)
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1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0 ppm

0
.8

7
5

0
.8

9
3

0
.9

1
1

1
.2

4
8

1
.2

6
7

1
.2

8
6

1
.3

0
4

1
.3

2
3

1
.3

7
9

1
.3

9
3

1
.4

0
1

1
.4

0
8

1
.4

1
8

1
.4

2
2

1
.4

3
5

1
.4

4
2

1
.4

5
9

2
.1

5
8

2
.1

8
0

2
.2

0
1

2
.9

2
3

2
.9

3
4

2
.9

4
6

3
.5

8
7

3
.5

9
9

3
.6

1
0

7
.2

6
0

3
.2

2

2
.1

8

2
.1

3

2
.2

7

4
.0

0

4
.9

4

Current Data Parameters
NAME     lhr-H-0212-N-nBu-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150722
Time              13.06 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                 45.2
DW               62.400 usec
DE                 6.50 usec
TE                295.2 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300097 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0212-N-nBu-CDCl3

S93
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lhr-C-0212-N-nBu-CDCl3

Current Data Parameters
NAME     lhr-C-0212-N-nBu-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters

Date_          20150722
Time              13.09 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3

NS                   40
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010048 sec
RG                  181

DW               16.800 usec
DE                 6.50 usec
TE                295.6 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz

NUC1                13C
P1                 9.50 usec
PLW1        55.34000015 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16

PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters
SI                32768

SF          100.6379024 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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-30-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters

NAME     lhr-B-0212-N-nBu-CDCl3

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150722

Time              13.14 h

INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG            zgdc

TD                65536

SOLVENT           CDCl3

NS                   33

DS                    4

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  256

DW               20.800 usec

DE                 6.50 usec
TE                295.8 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

SFO2        400.2316009 MHz

NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W

F2 - Processing parameters

SI                32768
SF          128.4097615 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-0212-N-nBu-CDCl3
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-30-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters
NAME     lhr-B-0212-N-nBu-CDCl3(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150722
Time              13.16 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG              zg

TD                65536
SOLVENT           CDCl3
NS                   32
DS                    4
SWH           25510.203 Hz
FIDRES         0.389255 Hz

AQ            1.2845056 sec
RG                  256
DW               19.600 usec
DE                 6.50 usec
TE                295.4 K
D1           1.00000000 sec

TD0                   1
SFO1        128.4096891 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768
SF          128.4096891 MHz
WDW                  EM
SSB      0

LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-0212-N-nBu-CDCl3(C)
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1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0 ppm
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PC                 1.00
GB                    0
LB                 0.30 Hz
SSB                   0
WDW                  EM
SF          400.1900154 MHz
SI                32768
SFO1        400.1924713 MHz
PL1W        13.56617069 W
PL1               −1.00 dB
P1                14.00 usec
NUC1                 1H
======== CHANNEL f1 ========

TD0                   1
D1           1.00000000 sec
TE                297.7 K
DE                 6.50 usec
DW               60.800 usec
RG                 71.8
AQ            3.9846387 sec
FIDRES         0.125483 Hz
SWH            8223.685 Hz
DS                    2
NS                    5
SOLVENT           CDCl3
TD                65536
PULPROG            zg30
PROBHD   5 mm PABBO BB−
INSTRUM           spect
Time              21.13
Date_          20150328
PROCNO                1
EXPNO                 1
NAME     lhr−H−0141−iPr−p−CDCl3

lhr−H−0141−iPr−p−CDCl3
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lhr-C-0141-iPr-p-CDCl3

Current Data Parameters
NAME     lhr-C-0141-iPr-p-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters

Date_          20150328
Time              21.20
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3

NS                  160
DS                    4
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  203

DW               20.800 usec
DE                 6.50 usec
TE                298.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                 9.90 usec
PL1               -2.00 dB
PL1W        55.33689499 W
SFO1        100.6379183 MHz

======== CHANNEL f2 ========
CPDPRG[2        waltz16
NUC2                 1H
PCPD2             90.00 usec
PL2               -1.00 dB
PL12              15.16 dB

PL13              18.62 dB
PL2W        13.56617069 W
PL12W        0.32844096 W
PL13W        0.14806664 W
SFO2        400.1916008 MHz

F2 - Processing parameters

SI                32768
SF          100.6278449 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0

PC                 1.40
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-30-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters

NAME     lhr-B-0141-iPr-p-CDCl3

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150328

Time              21.28

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG            zgdc

TD                65536

SOLVENT           CDCl3
NS                   16

DS                    0

SWH           25510.203 Hz

FIDRES         0.389255 Hz

AQ            1.2845056 sec

RG                  256

DW               19.600 usec

DE                 6.50 usec

TE                298.5 K

D1           5.00000000 sec

D11          0.03000000 sec

TD0                   1

======== CHANNEL f1 ========

NUC1                11B

P1                 7.60 usec

PL1               -3.00 dB

PL1W        55.13059616 W

SFO1        128.3968556 MHz

======== CHANNEL f2 ========

CPDPRG[2        waltz16

NUC2                 1H

PCPD2             90.00 usec

PL2               -1.00 dB

PL12              15.16 dB
PL2W        13.56617069 W

PL12W        0.32844096 W

SFO2        400.1916008 MHz

F2 - Processing parameters

SI                32768

SF          128.3968847 MHz

WDW                  EM

SSB      0

LB                 3.00 Hz

GB       0

PC                 1.40

lhr-B-0141-iPr-p-CDCl3

S99
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-30-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters
NAME     lhr-B-0141-iPr-p-CDCl3(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150328
Time              21.30
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30

TD                65536
SOLVENT           CDCl3
NS                   24
DS                    0
SWH           38461.539 Hz
FIDRES         0.586877 Hz

AQ            0.8519680 sec
RG                  406
DW               13.000 usec
DE                 6.50 usec
TE                297.9 K
D1           5.00000000 sec

TD0                   1

======== CHANNEL f1 ========
NUC1                11B
P1                 7.60 usec
PL1               -3.00 dB

PL1W        55.13059616 W
SFO1        128.3968556 MHz

F2 - Processing parameters
SI                32768

SF          128.3969425 MHz
WDW                  EM
SSB      0
LB                 3.00 Hz
GB       0
PC                 1.40

lhr-B-0141-iPr-p-CDCl3(C)

S100
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Current Data Parameters

NAME     lhr-H-2-0125-CDCl3

EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters

Date_          20151127
Time              21.58 h

INSTRUM           spect

PROBHD   Z824601_0021 (

PULPROG            zg30
TD                65536

SOLVENT           CDCl3

NS                   12

DS                    2
SWH            8012.820 Hz

FIDRES         0.122266 Hz

AQ            4.0894465 sec

RG                    1
DW               62.400 usec

DE                 6.50 usec

TE                294.7 K

D1           1.00000000 sec
TD0                   1

SFO1        400.1324708 MHz

NUC1                 1H

P1                15.00 usec
PLW1         8.31000042 W

F2 - Processing parameters

SI                65536
SF          400.1300104 MHz

WDW                  EM

SSB      0

LB                 0.30 Hz
GB       0

PC                 1.00

lhr-H-2-0125-CDCl3
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Current Data Parameters

NAME     lhr-C-2-0125-CDCl3

EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters

Date_          20151127
Time              22.01 h

INSTRUM           spect

PROBHD   Z824601_0021 (

PULPROG            zgdc
TD               131072

SOLVENT           CDCl3

NS                  120

DS                    0
SWH           25252.525 Hz

FIDRES         0.192661 Hz

AQ            2.5952256 sec

RG                  203
DW               19.800 usec

DE                 6.50 usec

TE                295.0 K

D1           1.00000000 sec
D11          0.03000000 sec

TD0                   1

SFO1        100.6227690 MHz

NUC1                13C
P1                 9.50 usec

PLW1        41.25000000 W

SFO2        400.1320007 MHz

NUC2                 1H
CPDPRG[2        waltz16

PCPD2             90.00 usec

PLW2         8.31000042 W

PLW12        0.23083000 W

F2 - Processing parameters

SI               131072

SF          100.6127568 MHz
WDW                  EM

SSB      0

LB                 3.00 Hz

GB       0
PC                 1.40

lhr-C-2-0125-CDCl3
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-35-30-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters

NAME     lhr-B-0142-deTMS-CDCl3

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150402

Time              21.14

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG            zgdc

TD                65536

SOLVENT             D2O
NS                   21

DS                    0

SWH           25510.203 Hz

FIDRES         0.389255 Hz

AQ            1.2845056 sec

RG                  362

DW               19.600 usec

DE                 6.50 usec

TE                297.4 K

D1           5.00000000 sec

D11          0.03000000 sec

TD0                   1

======== CHANNEL f1 ========

NUC1                11B

P1                 7.60 usec

PL1               -3.00 dB

PL1W        55.13059616 W

SFO1        128.3968556 MHz

======== CHANNEL f2 ========

CPDPRG[2        waltz16

NUC2                 1H

PCPD2             90.00 usec

PL2               -1.00 dB

PL12              15.16 dB
PL2W        13.56617069 W

PL12W        0.32844096 W

SFO2        400.1916008 MHz

F2 - Processing parameters

SI                32768

SF          128.3968847 MHz

WDW                  EM

SSB      0

LB                 3.00 Hz

GB       0

PC                 1.40

lhr-B-0142-deTMS-CDCl3
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-35-30-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters
NAME     lhr-B-0142-deTMS-CDCl3(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150402
Time              21.17
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30

TD                65536
SOLVENT             D2O
NS                   30
DS                    0
SWH           38461.539 Hz
FIDRES         0.586877 Hz

AQ            0.8519680 sec
RG                  406
DW               13.000 usec
DE                 6.50 usec
TE                296.8 K
D1           5.00000000 sec

TD0                   1

======== CHANNEL f1 ========
NUC1                11B
P1                 7.60 usec
PL1               -3.00 dB

PL1W        55.13059616 W
SFO1        128.3968556 MHz

F2 - Processing parameters
SI                32768

SF          128.3969425 MHz
WDW                  EM
SSB      0
LB                 3.00 Hz
GB       0
PC                 1.40

lhr-B-0142-deTMS-CDCl3(C)
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PC                 1.00
GB                    0
LB                 0.30 Hz
SSB                   0
WDW                  EM
SF          400.1900157 MHz
SI                32768
SFO1        400.1924713 MHz
PL1W        13.56617069 W
PL1               −1.00 dB
P1                14.00 usec
NUC1                 1H
======== CHANNEL f1 ========

TD0                   1
D1           1.00000000 sec
TE                297.8 K
DE                 6.50 usec
DW               60.800 usec
RG                 45.2
AQ            3.9846387 sec
FIDRES         0.125483 Hz
SWH            8223.685 Hz
DS                    2
NS                   12
SOLVENT           CDCl3
TD                65536
PULPROG            zg30
PROBHD   5 mm PABBO BB−
INSTRUM           spect
Time              15.17
Date_          20150519
PROCNO                1
EXPNO                 1
NAME     lhr−H−0164−N−Bn−CDCl3

lhr−H−0164−N−Bn−CDCl3
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lhr−C−164−N−Bn−CDCl3

PC                 1.40
GB                    0
LB                 1.00 Hz
SSB                   0
WDW                  EM
SF          100.6278467 MHz
SI                32768
SFO2        400.1916008 MHz
PL13W        0.14806664 W
PL12W        0.32844096 W
PL2W        13.56617069 W
PL13              18.62 dB
PL12              15.16 dB
PL2               −1.00 dB
PCPD2             90.00 usec
NUC2                 1H
CPDPRG2         waltz16
======== CHANNEL f2 ========

SFO1        100.6379183 MHz
PL1W        55.33689499 W
PL1               −2.00 dB
P1                 9.90 usec
NUC1                13C
======== CHANNEL f1 ========

TD0                   1
D11          0.03000000 sec
D1           2.00000000 sec
TE                298.0 K
DE                 6.50 usec
DW               20.800 usec
RG                  181
AQ            1.3631988 sec
FIDRES         0.366798 Hz
SWH           24038.461 Hz
DS                    4
NS                  590
SOLVENT           CDCl3
TD                65536
PULPROG          zgpg30
PROBHD   5 mm PABBO BB−
INSTRUM           spect
Time              19.27
Date_          20150519
PROCNO                1
EXPNO                 1
NAME     lhr−C−164−N−Bn−CDCl3
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−30−25−20−15−10−515 10 5 0 ppm
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PC                 1.40
GB                    0
LB                 3.00 Hz
SSB                   0
WDW                  EM
SF          128.3969291 MHz
SI                32768
SFO2        400.1916008 MHz
PL12W        0.32844096 W
PL2W        13.56617069 W
PL12              15.16 dB
PL2               −1.00 dB
PCPD2             90.00 usec
NUC2                 1H
CPDPRG2         waltz16
======== CHANNEL f2 ========

SFO1        128.3968556 MHz
PL1W        55.13059616 W
PL1               −3.00 dB
P1                 7.60 usec
NUC1                11B
======== CHANNEL f1 ========

TD0                   1
D11          0.03000000 sec
D1           5.00000000 sec
TE                298.3 K
DE                 6.50 usec
DW               19.600 usec
RG                  256
AQ            1.2845556 sec
FIDRES         0.389255 Hz
SWH           25510.203 Hz
DS                    0
NS                    9
SOLVENT           CDCl3
TD                65536
PULPROG            zgdc
PROBHD   5 mm PABBO BB−
INSTRUM           spect
Time              15.09
Date_          20150519
PROCNO                1
EXPNO                 1
NAME     lhr−B−164−N−Bn−CDCl3

lhr−B−164−N−Bn−CDCl3
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PC                 1.40
GB                    0
LB                 3.00 Hz
SSB                   0
WDW                  EM
SF          128.3968865 MHz
SI                32768
SFO1        128.3968556 MHz
PL1W        55.13059616 W
PL1               −3.00 dB
P1                 7.60 usec
NUC1                11B
======== CHANNEL f1 ========

TD0                   1
D1           5.00000000 sec
TE                297.9 K
DE                 6.50 usec
DW               19.600 usec
RG                  512
AQ            1.2845556 sec
FIDRES         0.389255 Hz
SWH           25510.203 Hz
DS                    0
NS                   17
SOLVENT           CDCl3
TD                65536
PULPROG            zg30
PROBHD   5 mm PABBO BB−
INSTRUM           spect
Time              15.11
Date_          20150519
PROCNO                1
EXPNO                 1
NAME     lhr−B−164−N−Bn−CDCl3(C)

lhr−B−164−N−Bn−CDCl3(C)
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lhr-C-156rec-C6D6

Current Data Parameters
NAME     lhr-C-156rec-C6D6
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160627
Time              14.59 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG          zgpg30
TD                65536
SOLVENT            C6D6
NS                  524
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010048 sec
RG                  114
DW               16.800 usec
DE                 6.50 usec
TE                295.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz
NUC1                13C
P1                 9.50 usec
PLW1        55.34000015 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters
SI                32768
SF          100.6378769 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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−30−25−20−15−10−515 10 5 0 ppm
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PC                 1.40
GB                    0
LB                 3.00 Hz
SSB                   0
WDW                  EM
SF          128.3969291 MHz
SI                32768
SFO2        400.1916008 MHz
PL12W        0.32844096 W
PL2W        13.56617069 W
PL12              15.16 dB
PL2               −1.00 dB
PCPD2             90.00 usec
NUC2                 1H
CPDPRG2         waltz16
======== CHANNEL f2 ========

SFO1        128.3968556 MHz
PL1W        55.13059616 W
PL1               −3.00 dB
P1                 7.60 usec
NUC1                11B
======== CHANNEL f1 ========

TD0                   1
D11          0.03000000 sec
D1           5.00000000 sec
TE                298.9 K
DE                 6.50 usec
DW               19.600 usec
RG                  512
AQ            1.2845556 sec
FIDRES         0.389255 Hz
SWH           25510.203 Hz
DS                    0
NS                   42
SOLVENT          CD2Cl2
TD                65536
PULPROG            zgdc
PROBHD   5 mm PABBO BB−
INSTRUM           spect
Time              10.46
Date_          20150504
PROCNO                1
EXPNO                 1
NAME     lhr−B−0156−CDCl3

lhr−B−0156−CDCl3
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PC                 1.40
GB                    0
LB                 3.00 Hz
SSB                   0
WDW                  EM
SF          128.3968865 MHz
SI                32768
SFO1        128.3968556 MHz
PL1W        55.13059616 W
PL1               −3.00 dB
P1                 7.60 usec
NUC1                11B
======== CHANNEL f1 ========

TD0                   1
D1           5.00000000 sec
TE                298.5 K
DE                 6.50 usec
DW               19.600 usec
RG                  362
AQ            1.2845556 sec
FIDRES         0.389255 Hz
SWH           25510.203 Hz
DS                    0
NS                   40
SOLVENT          CD2Cl2
TD                65536
PULPROG            zg30
PROBHD   5 mm PABBO BB−
INSTRUM           spect
Time              10.50
Date_          20150504
PROCNO                1
EXPNO                 1
NAME     lhr−B−0156−CDCl3(C)

lhr−B−0156−CDCl3(C)
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1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0 ppm
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PC                 1.00
GB                    0
LB                 0.30 Hz
SSB                   0
WDW                  EM
SF          400.1900161 MHz
SI                32768
SFO1        400.1924713 MHz
PL1W        13.56617069 W
PL1               −1.00 dB
P1                14.00 usec
NUC1                 1H
======== CHANNEL f1 ========

TD0                   1
D1           1.00000000 sec
TE                299.2 K
DE                 6.50 usec
DW               60.800 usec
RG                   64
AQ            3.9846387 sec
FIDRES         0.125483 Hz
SWH            8223.685 Hz
DS                    2
NS                   16
SOLVENT           CDCl3
TD                65536
PULPROG            zg30
PROBHD   5 mm PABBO BB−
INSTRUM           spect
Time              13.53
Date_          20150528
PROCNO                1
EXPNO                 1
NAME     lhr−H−174−N−Bn−Cl−CDCl3

lhr−H−174−N−Bn−Cl−CDCl3

S113
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Current Data Parameters
NAME     lhr-C-0174-N-BnCl-CDCl3-re
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150715
Time              19.46 h
INSTRUM           spect

PROBHD   Z824601_0021 (
PULPROG            zgdc
TD               131072
SOLVENT           CDCl3
NS                  448

DS                    0
SWH           25252.525 Hz
FIDRES         0.192661 Hz
AQ            2.5952256 sec
RG                  203

DW               19.800 usec
DE                 6.50 usec
TE                295.7 K
D1           1.00000000 sec
D11          0.03000000 sec

TD0                   1
SFO1        100.6227690 MHz
NUC1                13C
P1                 9.50 usec
PLW1        41.25000000 W

SFO2        400.1320007 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         8.31000042 W

PLW12        0.23083000 W

F2 - Processing parameters
SI               131072
SF          100.6127561 MHz

WDW                  EM
SSB      0
LB                 3.00 Hz
GB       0
PC                 1.40

lhr-C-0174-N-BnCl-CDCl3-re

Bruker Advance III 400
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−30−25−20−15−10−515 10 5 0 ppm
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PC                 1.40
GB                    0
LB                 3.00 Hz
SSB                   0
WDW                  EM
SF          128.3969291 MHz
SI                32768
SFO2        400.1916008 MHz
PL12W        0.32844096 W
PL2W        13.56617069 W
PL12              15.16 dB
PL2               −1.00 dB
PCPD2             90.00 usec
NUC2                 1H
CPDPRG2         waltz16
======== CHANNEL f2 ========

SFO1        128.3968556 MHz
PL1W        55.13059616 W
PL1               −3.00 dB
P1                 7.60 usec
NUC1                11B
======== CHANNEL f1 ========

TD0                   1
D11          0.03000000 sec
D1           5.00000000 sec
TE                300.0 K
DE                 6.50 usec
DW               19.600 usec
RG                  362
AQ            1.2845556 sec
FIDRES         0.389255 Hz
SWH           25510.203 Hz
DS                    0
NS                   28
SOLVENT           CDCl3
TD                65536
PULPROG            zgdc
PROBHD   5 mm PABBO BB−
INSTRUM           spect
Time              13.57
Date_          20150528
PROCNO                1
EXPNO                 1
NAME     lhr−B−174−N−Bn−Cl−CDCl3

lhr−B−174−N−Bn−Cl−CDCl3
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−30−25−20−15−10−515 10 5 0 ppm

−1
9.

58

−1
8.

33

−1
5.

14

−1
3.

68

−1
1.

84

−1
0.

50

−7
.2

5

−6
.0

1

−4
.1

4

−2
.9

5

3.
97

PC                 1.40
GB                    0
LB                 3.00 Hz
SSB                   0
WDW                  EM
SF          128.3968865 MHz
SI                32768
SFO1        128.3968556 MHz
PL1W        55.13059616 W
PL1               −3.00 dB
P1                 7.60 usec
NUC1                11B
======== CHANNEL f1 ========

TD0                   1
D1           5.00000000 sec
TE                299.5 K
DE                 6.50 usec
DW               19.600 usec
RG                  406
AQ            1.2845556 sec
FIDRES         0.389255 Hz
SWH           25510.203 Hz
DS                    0
NS                   20
SOLVENT           CDCl3
TD                65536
PULPROG            zg30
PROBHD   5 mm PABBO BB−
INSTRUM           spect
Time              14.01
Date_          20150528
PROCNO                1
EXPNO                 1
NAME     lhr−B−174−N−Bn−Cl−CDCl3(C)

lhr−B−174−N−Bn−Cl−CDCl3(C)
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1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0 ppm
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Current Data Parameters
NAME     lhr-H-0187-N-BnF-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150812
Time              20.41 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   18
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                 50.8
DW               62.400 usec
DE                 6.50 usec
TE                295.7 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300104 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0187-N-BnF-CDCl3
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lhr-C-0187-N-BnF-CDCl3

Current Data Parameters
NAME     lhr-C-0187-N-BnF-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters

Date_          20150812
Time              20.48 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3

NS                  280
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010048 sec
RG                  181

DW               16.800 usec
DE                 6.50 usec
TE                295.7 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz

NUC1                13C
P1                 9.50 usec
PLW1        55.34000015 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16

PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters
SI                32768

SF          100.6379015 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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-30-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters

NAME     lhr-B-0187-N-BnF-CDCl3

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150812

Time              21.06 h

INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG            zgdc

TD                65536

SOLVENT           CDCl3

NS                   28

DS                    4

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  287

DW               20.800 usec

DE                 6.50 usec
TE                295.8 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

SFO2        400.2316009 MHz

NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W

F2 - Processing parameters

SI                32768
SF          128.4097615 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-0187-N-BnF-CDCl3
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Current Data Parameters
NAME     lhr-B-0187-N-BnF-CDCl3(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150812
Time              21.08 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG              zg

TD                65536
SOLVENT           CDCl3
NS                   40
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec
RG                  322
DW               20.800 usec
DE                 6.50 usec
TE                295.4 K
D1           2.00000000 sec

TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768
SF          128.4097430 MHz
WDW                  EM
SSB      0

LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-0187-N-BnF-CDCl3(C)
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Current Data Parameters
NAME     lhr-F-0187-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160803
Time              20.59 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG      zgfhigqn.2
TD               131072
SOLVENT             THF
NS                   29
DS                    4
SWH           89285.711 Hz
FIDRES         0.681196 Hz
AQ            0.7340032 sec
RG                  645
DW                5.600 usec
DE                 6.50 usec
TE                294.8 K
D1           1.00000000 sec
D11          0.03000000 sec
D12          0.00002000 sec
TD0                   1
SFO1        376.5548010 MHz
NUC1                19F
P1                14.70 usec
PLW1        18.36000061 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W

F2 - Processing parameters
SI                65536
SF          376.5924602 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-F-0187-CDCl3

S121
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Current Data Parameters

NAME     lhr-H-0192-N-PhOMe-CDCl3

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150626

Time              13.54 h

INSTRUM           spect

PROBHD   Z824601_0021 (

PULPROG            zg30

TD                65536

SOLVENT           CDCl3

NS                   16

DS                    2

SWH            8012.820 Hz

FIDRES         0.122266 Hz

AQ            4.0894465 sec

RG                    1

DW               62.400 usec

DE                 6.50 usec

TE                295.2 K

D1           1.00000000 sec

TD0                   1

SFO1        400.1324708 MHz

NUC1                 1H

P1                15.00 usec

PLW1         8.31000042 W

F2 - Processing parameters

SI                65536

SF          400.1300101 MHz

WDW                  EM

SSB      0

LB                 0.30 Hz

GB       0

PC                 1.00

lhr-H-0192-N-PhOMe-CDCl3

Bruker Advance III 400

S122
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Current Data Parameters
NAME     lhr-C-0192-N-PhOMe-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150626
Time              13.56 h
INSTRUM           spect
PROBHD   Z824601_0021 (
PULPROG            zgdc
TD               131072
SOLVENT           CDCl3
NS                  560
DS                    0
SWH           25252.525 Hz
FIDRES         0.192661 Hz
AQ            2.5952256 sec
RG                  203
DW               19.800 usec
DE                 6.50 usec
TE                295.3 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6227690 MHz
NUC1                13C
P1                 9.50 usec
PLW1        41.25000000 W
SFO2        400.1320007 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         8.31000042 W
PLW12        0.23083000 W

F2 - Processing parameters
SI               131072
SF          100.6127560 MHz
WDW                  EM
SSB      0
LB                 3.00 Hz
GB       0
PC                 1.40

lhr-C-0192-N-PhOMe-CDCl3

Bruker Advance III 400
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Current Data Parameters

NAME     lhr-B-0192-N-BnOMe-CDCl3
EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters
Date_          20150627

Time              16.30 h
INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG          zgpg30

TD                65536

SOLVENT           CDCl3
NS                   20

DS                    4
SWH           29761.904 Hz

FIDRES         0.454131 Hz
AQ            1.1010048 sec

RG                  575
DW               16.800 usec

DE                 6.50 usec
TE                295.5 K

D1           2.00000000 sec

D11          0.03000000 sec
TD0                   1

SFO1        128.4096890 MHz
NUC1                11B

P1                 7.50 usec
PLW1        55.09999847 W

SFO2        400.2316008 MHz
NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters

SI                32768
SF          128.4095347 MHz

WDW                  EM
SSB      0

LB                 1.00 Hz
GB       0

PC                 1.40

lhr-B-0192-N-BnOMe-CDCl3

S124

youzimi
图章
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Current Data Parameters

NAME     lhr-B-0192-N-BnOMe-CDCl3(C)

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150627

Time              16.32 h

INSTRUM           spect

PROBHD   Z108618_0257 (

PULPROG              zg
TD                65536

SOLVENT           CDCl3

NS                  100

DS                    4

SWH           25510.203 Hz

FIDRES         0.389255 Hz
AQ            1.2845056 sec

RG                    1

DW               19.600 usec

DE                 6.50 usec

TE                295.2 K

D1           1.00000000 sec
TD0                   1

SFO1        128.4096891 MHz

NUC1                11B

P1                 7.50 usec

PLW1        55.09999847 W

F2 - Processing parameters

SI                32768

SF          128.4096891 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz
GB       0

PC                 1.40

lhr-B-0192-N-BnOMe-CDCl3(C)

S125

youzimi
图章



1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0 ppm
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Current Data Parameters
NAME     lhr-H-0193-N-Bn3CH3-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150630
Time              19.24 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   13
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  101
DW               62.400 usec
DE                 6.50 usec
TE                295.7 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300103 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0193-N-Bn3CH3-CDCl3

S126

youzimi
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Text Box
impurity in hexane

ProXie
Line



lhr-C-0193-N-Bn3CH3-CDCl3

Current Data Parameters
NAME     lhr-C-0193-N-Bn3CH3-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150630
Time              19.30 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  280
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010048 sec
RG                  114
DW               16.800 usec
DE                 6.50 usec
TE                296.1 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz
NUC1                13C
P1                 9.50 usec
PLW1        55.34000015 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters
SI                32768
SF          100.6379015 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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-30-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters

NAME     lhr-B-0193-N-Bn3CH3-CDCl3
EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters
Date_          20150630

Time              18.57 h
INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG          zgpg30

TD                65536

SOLVENT           CDCl3
NS                   40

DS                    4
SWH           29761.904 Hz

FIDRES         0.454131 Hz
AQ            1.1010048 sec

RG                  406
DW               16.800 usec

DE                 6.50 usec
TE                295.9 K

D1           2.00000000 sec

D11          0.03000000 sec
TD0                   1

SFO1        128.4096890 MHz
NUC1                11B

P1                 7.50 usec
PLW1        55.09999847 W

SFO2        400.2316008 MHz
NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters

SI                32768
SF          128.4095347 MHz

WDW                  EM
SSB      0

LB                 1.00 Hz
GB       0

PC                 1.40

lhr-B-0193-N-Bn3CH3-CDCl3

S128

youzimi
图章
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Current Data Parameters
NAME     lhr-B-0193-N-Bn3CH3-CDCl3(C)
EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150630
Time              19.01 h
INSTRUM           spect
PROBHD   Z108618_0257 (

PULPROG              zg
TD                65536
SOLVENT           CDCl3

NS                   55
DS                    4
SWH           25510.203 Hz
FIDRES         0.389255 Hz

AQ            1.2845056 sec
RG                  256
DW               19.600 usec

DE                 6.50 usec
TE                295.7 K
D1           1.00000000 sec

TD0                   1
SFO1        128.4096891 MHz
NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

F2 - Processing parameters

SI                32768
SF          128.4096891 MHz
WDW                  EM
SSB      0

LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-0193-N-Bn3CH3-CDCl3(C)

S129

youzimi
图章



1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0 ppm
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Current Data Parameters
NAME     lhr-H-0189-N-styrene-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150701
Time              19.45 h
INSTRUM           spect

PROBHD   Z824601_0021 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16

DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                    1

DW               62.400 usec
DE                 6.50 usec
TE                295.2 K
D1           1.00000000 sec
TD0                   1

SFO1        400.1324708 MHz
NUC1                 1H
P1                15.00 usec
PLW1         8.31000042 W

F2 - Processing parameters
SI                65536
SF          400.1300099 MHz
WDW                  EM
SSB      0

LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0189-N-styrene-CDCl3

Bruker Advance III 400

S130
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Current Data Parameters
NAME     lhr-C-0189-N-styrene-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150701
Time              19.49 h
INSTRUM           spect

PROBHD   Z824601_0021 (
PULPROG            zgdc
TD               131072
SOLVENT           CDCl3
NS                  487

DS                    0
SWH           25252.525 Hz
FIDRES         0.192661 Hz
AQ            2.5952256 sec
RG                  203

DW               19.800 usec
DE                 6.50 usec
TE                295.4 K
D1           1.00000000 sec
D11          0.03000000 sec

TD0                   1
SFO1        100.6227690 MHz
NUC1                13C
P1                 9.50 usec
PLW1        41.25000000 W

SFO2        400.1320007 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         8.31000042 W

PLW12        0.23083000 W

F2 - Processing parameters
SI               131072
SF          100.6127559 MHz

WDW                  EM
SSB      0
LB                 3.00 Hz
GB       0
PC                 1.40

lhr-C-0189-N-styrene-CDCl3

Bruker Advance III 400

S131
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Current Data Parameters
NAME     lhr-B-0189-N-styrene-CDCl3

EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters

Date_          20150703
Time              10.05 h

INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG          zgpg30

TD                65536
SOLVENT           CDCl3

NS                   32
DS                    2

SWH           29761.904 Hz
FIDRES         0.454131 Hz

AQ            1.1010048 sec
RG                  512

DW               16.800 usec
DE                 6.50 usec
TE                295.2 K

D1           1.00000000 sec
D11          0.03000000 sec

TD0                   1
SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W
SFO2        400.2316008 MHz

NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W
PLW12        0.27428001 W

PLW13        0.13796000 W

F2 - Processing parameters
SI                32768

SF          128.4095347 MHz
WDW                  EM

SSB      0
LB                 1.00 Hz
GB       0

PC                 1.40

lhr-B-0189-N-styrene-CDCl3

S132
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Current Data Parameters

NAME     lhr-B-0189-N-styrene-CDCl3(C)

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters
Date_          20150703

Time              10.07 h

INSTRUM           spect

PROBHD   Z108618_0257 (

PULPROG              zg

TD                65536
SOLVENT           CDCl3

NS                   32

DS                    4

SWH           25510.203 Hz

FIDRES         0.389255 Hz

AQ            1.2845056 sec
RG                  362

DW               19.600 usec

DE                 6.50 usec

TE                295.3 K

D1           1.00000000 sec

TD0                   1
SFO1        128.4096891 MHz

NUC1                11B

P1                 7.50 usec

PLW1        55.09999847 W

F2 - Processing parameters

SI                32768
SF          128.4096891 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0

PC                 1.40

lhr-B-0189-N-styrene-CDCl3(C)

S133
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1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0 ppm
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Current Data Parameters
NAME     lhr-H-0197-N-styrene-CH3-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150704
Time              16.06 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  101
DW               62.400 usec
DE                 6.50 usec
TE                294.8 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300096 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0197-N-styrene-CH3-CDCl3

S134
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lhr-C-0197-N-styrene-CH3-CDCl3

Current Data Parameters
NAME     lhr-C-0197-N-styrene-CH3-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150704
Time              16.11 h

INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3

NS                  178
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz

AQ            1.1010048 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                295.2 K

D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz

NUC1                13C
P1                 9.50 usec
PLW1        55.34000015 W
SFO2        400.2316009 MHz
NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W

PLW13        0.13796000 W

F2 - Processing parameters
SI                32768

SF          100.6379024 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0

PC                 1.40
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Current Data Parameters
NAME     lhr-B-0197-N-styrene-CH3-CDCl3

EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters

Date_          20150704
Time              15.54 h

INSTRUM           spect
PROBHD   Z108618_0257 (

PULPROG          zgpg30
TD                65536
SOLVENT            C6D6

NS                   56
DS                    2

SWH           29761.904 Hz
FIDRES         0.454131 Hz

AQ            1.1010048 sec
RG                  512

DW               16.800 usec
DE                 6.50 usec

TE                295.1 K
D1           1.00000000 sec
D11          0.03000000 sec

TD0                   1
SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W
SFO2        400.2316008 MHz

NUC2                 1H
CPDPRG[2        waltz16

PCPD2             90.00 usec
PLW2        13.56000042 W

PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters
SI                32768

SF          128.4095347 MHz
WDW                  EM

SSB      0
LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-0197-N-styrene-CH3-CDCl3

S136
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Current Data Parameters

NAME     lhr-B-0197-N-styrene-CH3-CDCl3(C)

EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150704

Time              15.57 h

INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG              zg

TD                65536

SOLVENT            C6D6
NS                   52

DS                    4

SWH           25510.203 Hz

FIDRES         0.389255 Hz
AQ            1.2845056 sec

RG                  362

DW               19.600 usec
DE                 6.50 usec

TE                294.9 K

D1           1.00000000 sec

TD0                   1
SFO1        128.4096891 MHz

NUC1                11B

P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters

SI                32768
SF          128.4096891 MHz

WDW                  EM

SSB      0
LB                 1.00 Hz

GB       0

PC                 1.40

lhr-B-0197-N-styrene-CH3-CDCl3(C)
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Current Data Parameters
NAME     lhr-H-0191-NN-Boc-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150618
Time              21.11 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                 71.8
DW               62.400 usec
DE                 6.50 usec
TE                296.0 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300099 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0191-NN-Boc-CDCl3

S138
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Current Data Parameters
NAME     lhr-C-0191-N-Boc-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150619
Time              13.45 h
INSTRUM           spect
PROBHD   Z824601_0021 (
PULPROG            zgdc
TD               131072
SOLVENT           CDCl3
NS                  522
DS                    0
SWH           25252.525 Hz
FIDRES         0.192661 Hz
AQ            2.5952256 sec
RG                  203
DW               19.800 usec
DE                 6.50 usec
TE                295.1 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6227690 MHz
NUC1                13C
P1                 9.50 usec
PLW1        41.25000000 W
SFO2        400.1320007 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         8.31000042 W
PLW12        0.23083000 W

F2 - Processing parameters
SI               131072
SF          100.6127561 MHz
WDW                  EM
SSB      0
LB                 3.00 Hz
GB       0
PC                 1.40

lhr-C-0191-N-Boc-CDCl3

Bruker Advance III 400
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Current Data Parameters

NAME     lhr-B-0191-N-Boc-CDCl3
EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters
Date_          20150622

Time              19.23 h
INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG          zgpg30

TD                65536

SOLVENT           CDCl3
NS                   85

DS                    2
SWH           29761.904 Hz

FIDRES         0.454131 Hz
AQ            1.1010048 sec

RG                  512
DW               16.800 usec

DE                 6.50 usec
TE                296.4 K

D1           1.00000000 sec

D11          0.03000000 sec
TD0                   1

SFO1        128.4096890 MHz
NUC1                11B

P1                 7.50 usec
PLW1        55.09999847 W

SFO2        400.2316008 MHz
NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters

SI                32768
SF          128.4095347 MHz

WDW                  EM
SSB      0

LB                 1.00 Hz
GB       0

PC                 1.40

lhr-B-0191-N-Boc-CDCl3

S140
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Current Data Parameters
NAME     lhr-B-0191-N-Boc-CDCl3(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150622
Time              19.25 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG              zg

TD                65536
SOLVENT           CDCl3
NS                   78
DS                    4
SWH           25510.203 Hz
FIDRES         0.389255 Hz

AQ            1.2845056 sec
RG                  287
DW               19.600 usec
DE                 6.50 usec
TE                295.9 K
D1           1.00000000 sec

TD0                   1
SFO1        128.4096891 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768
SF          128.4096891 MHz
WDW                  EM
SSB      0

LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-0191-N-Boc-CDCl3(C)

S141
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Current Data Parameters
NAME     lhr-H-0194-N-spiro-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150629
Time              10.50 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   21
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                 50.8
DW               62.400 usec
DE                 6.50 usec
TE                295.5 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300105 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0194-N-spiro-CDCl3

S142
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lhr-C-0194-N-spiro-CDCl3

Current Data Parameters

NAME     lhr-C-0194-N-spiro-CDCl3
EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150629

Time              11.04 h
INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG          zgpg30

TD                65536

SOLVENT           CDCl3
NS                  100

DS                    4

SWH           29761.904 Hz
FIDRES         0.454131 Hz

AQ            1.1010048 sec
RG                  114

DW               16.800 usec

DE                 6.50 usec
TE                295.7 K

D1           2.00000000 sec

D11          0.03000000 sec
TD0                   1

SFO1        100.6479773 MHz
NUC1                13C

P1                 9.50 usec

PLW1        55.34000015 W
SFO2        400.2316009 MHz

NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W
PLW12        0.27428001 W

PLW13        0.13796000 W

F2 - Processing parameters

SI                32768

SF          100.6379024 MHz
WDW                  EM

SSB      0

LB                 1.00 Hz
GB       0

PC                 1.40
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-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters

NAME     lhr-B-0194-N-spiro-CDCl3
EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters
Date_          20150629

Time              10.54 h
INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG          zgpg30

TD                65536

SOLVENT           CDCl3
NS                   40

DS                    4
SWH           29761.904 Hz

FIDRES         0.454131 Hz
AQ            1.1010048 sec

RG                  406
DW               16.800 usec

DE                 6.50 usec
TE                295.8 K

D1           2.00000000 sec

D11          0.03000000 sec
TD0                   1

SFO1        128.4096890 MHz
NUC1                11B

P1                 7.50 usec
PLW1        55.09999847 W

SFO2        400.2316008 MHz
NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters

SI                32768
SF          128.4095347 MHz

WDW                  EM
SSB      0

LB                 1.00 Hz
GB       0

PC                 1.40

lhr-B-0194-N-spiro-CDCl3

S144
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Current Data Parameters

NAME     lhr-B-0194-N-spiro-CDCl3(C)

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150629

Time              10.58 h

INSTRUM           spect

PROBHD   Z108618_0257 (

PULPROG              zg
TD                65536

SOLVENT           CDCl3

NS                   66

DS                    4

SWH           25510.203 Hz

FIDRES         0.389255 Hz
AQ            1.2845056 sec

RG                  287

DW               19.600 usec

DE                 6.50 usec

TE                295.4 K

D1           1.00000000 sec
TD0                   1

SFO1        128.4096891 MHz

NUC1                11B

P1                 7.50 usec

PLW1        55.09999847 W

F2 - Processing parameters

SI                32768

SF          128.4096891 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz
GB       0

PC                 1.40

lhr-B-0194-N-spiro-CDCl3(C)
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Current Data Parameters

NAME     lhr-H-0209-N-CD2Cl2

EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters

Date_          20150717
Time              13.38 h

INSTRUM           spect

PROBHD   Z824601_0021 (

PULPROG            zg30
TD                65536

SOLVENT          CD2Cl2

NS                   14

DS                    2
SWH            8012.820 Hz

FIDRES         0.122266 Hz

AQ            4.0894465 sec

RG                 90.5
DW               62.400 usec

DE                 6.50 usec

TE                295.0 K

D1           1.00000000 sec
TD0                   1

SFO1        400.1324708 MHz

NUC1                 1H

P1                15.00 usec
PLW1         8.31000042 W

F2 - Processing parameters

SI                65536
SF          400.1300154 MHz

WDW                  EM

SSB      0

LB                 0.30 Hz
GB       0

PC                 1.00

lhr-H-0209-N-CD2Cl2

Bruker Advance III 400
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Current Data Parameters

NAME     lhr-C-0209-N-CD2Cl2

EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters

Date_          20150717
Time              13.44 h

INSTRUM           spect

PROBHD   Z824601_0021 (

PULPROG            zgdc
TD               131072

SOLVENT          CD2Cl2

NS                  128

DS                    0
SWH           25252.525 Hz

FIDRES         0.192661 Hz

AQ            2.5952256 sec

RG                  203
DW               19.800 usec

DE                 6.50 usec

TE                295.6 K

D1           1.00000000 sec
D11          0.03000000 sec

TD0                   1

SFO1        100.6227690 MHz

NUC1                13C
P1                 9.50 usec

PLW1        41.25000000 W

SFO2        400.1320007 MHz

NUC2                 1H
CPDPRG[2        waltz16

PCPD2             90.00 usec

PLW2         8.31000042 W

PLW12        0.23083000 W

F2 - Processing parameters

SI               131072

SF          100.6127293 MHz
WDW                  EM

SSB      0

LB                 3.00 Hz

GB       0
PC                 1.40

lhr-C-0209-N-CD2Cl2

Bruker Advance III 400

S147
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-30-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters

NAME     lhr-B-0209-N-CDCl3

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150719

Time              20.23 h

INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG            zgdc

TD                65536

SOLVENT            DMSO

NS                   24

DS                    4

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  322

DW               20.800 usec

DE                 6.50 usec
TE                296.0 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

SFO2        400.2316009 MHz

NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W

F2 - Processing parameters

SI                32768
SF          128.4097615 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-0209-N-CDCl3
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Current Data Parameters
NAME     lhr-B-0209-N-CDCl3(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150719
Time              20.25 h
INSTRUM           spect
PROBHD   Z108618_0257 (

PULPROG              zg
TD                65536
SOLVENT            DMSO
NS                   24
DS                    4

SWH           25510.203 Hz
FIDRES         0.389255 Hz
AQ            1.2845056 sec
RG                  287
DW               19.600 usec

DE                 6.50 usec
TE                295.6 K
D1           1.00000000 sec
TD0                   1
SFO1        128.4096891 MHz

NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768

SF          128.4096891 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0

PC                 1.40

lhr-B-0209-N-CDCl3(C)
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Current Data Parameters
NAME     lhr-H-0218-N-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150803
Time              10.53 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   11
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                 90.5
DW               62.400 usec
DE                 6.50 usec
TE                295.4 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300099 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0218-N-CDCl3

S150
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lhr-C-0218-N-CDCl3

Current Data Parameters
NAME     lhr-C-0218-N-CDCl3

EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150803

Time              10.57 h
INSTRUM           spect
PROBHD   Z108618_0257 (

PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3

NS                  717
DS                    4

SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010048 sec

RG                  161
DW               16.800 usec

DE                 6.50 usec
TE                296.0 K
D1           2.00000000 sec

D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz

NUC1                13C
P1                 9.50 usec

PLW1        55.34000015 W
SFO2        400.2316009 MHz
NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W

PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters
SI                32768

SF          100.6379011 MHz
WDW                  EM

SSB      0
LB                 1.00 Hz
GB       0

PC                 1.40
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-30-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters

NAME     lhr-B-0218-N-CDCl3

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150803

Time              10.43 h

INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG            zgdc

TD                65536

SOLVENT           CDCl3

NS                   28

DS                    4

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  406

DW               20.800 usec

DE                 6.50 usec
TE                295.6 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

SFO2        400.2316009 MHz

NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W

F2 - Processing parameters

SI                32768
SF          128.4097615 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-0218-N-CDCl3

S152
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Current Data Parameters
NAME     lhr-B-0218-N-CDCl3(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150803
Time              10.46 h
INSTRUM           spect
PROBHD   Z108618_0257 (

PULPROG              zg
TD                65536
SOLVENT           CDCl3
NS                   40
DS                    2

SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  287
DW               20.800 usec

DE                 6.50 usec
TE                295.3 K
D1           2.00000000 sec
TD0                   1
SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768

SF          128.4097430 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0

PC                 1.40

lhr-B-0218-N-CDCl3(C)

S153
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1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0 ppm
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Current Data Parameters
NAME     lhr-H-0222-N-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150815
Time              13.51 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                 50.8
DW               62.400 usec
DE                 6.50 usec
TE                295.2 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300096 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0222-N-CDCl3

S154
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Current Data Parameters

NAME     lhr-C-222-C6D6

EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters

Date_          20160627
Time              12.59 h

INSTRUM           spect

PROBHD   Z824601_0021 (

PULPROG          zgpg30
TD                65536

SOLVENT            C6D6

NS                  400

DS                    4
SWH           24038.461 Hz

FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  203
DW               20.800 usec

DE                 6.50 usec

TE                295.2 K

D1           2.00000000 sec
D11          0.03000000 sec

TD0                   1

SFO1        100.6228298 MHz

NUC1                13C
P1                 9.50 usec

PLW1        41.25000000 W

SFO2        400.1316005 MHz

NUC2                 1H
CPDPRG[2        waltz16

PCPD2             90.00 usec

PLW2         8.31000042 W

PLW12        0.23083000 W
PLW13        0.11611000 W

F2 - Processing parameters

SI                32768
SF          100.6127323 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz
GB       0

PC                 1.40

lhr-C-222-C6D6

S155
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-30-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters

NAME     lhr-B-0222-N-CDCl3

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150815

Time              14.01 h

INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG            zgdc

TD                65536

SOLVENT           CDCl3

NS                   32

DS                    4

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  228

DW               20.800 usec

DE                 6.50 usec
TE                296.1 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

SFO2        400.2316009 MHz

NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W

F2 - Processing parameters

SI                32768
SF          128.4097615 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-0222-N-CDCl3
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Current Data Parameters
NAME     lhr-B-0222-N-CDCl3(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150815
Time              14.04 h
INSTRUM           spect
PROBHD   Z108618_0257 (

PULPROG              zg
TD                65536
SOLVENT           CDCl3
NS                   28
DS                    2

SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  287
DW               20.800 usec

DE                 6.50 usec
TE                295.7 K
D1           2.00000000 sec
TD0                   1
SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768

SF          128.4097430 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0

PC                 1.40

lhr-B-0222-N-CDCl3(C)

S157
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1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0 ppm
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Current Data Parameters
NAME     lhr-H-0224-N-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150820
Time              13.21 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   12
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                 80.6
DW               62.400 usec
DE                 6.50 usec
TE                294.6 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300105 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0224-N-CDCl3

S158
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Current Data Parameters
NAME     lhr-C-224-C6D6
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160627
Time              13.26 h
INSTRUM           spect
PROBHD   Z824601_0021 (
PULPROG          zgpg30
TD                65536
SOLVENT            C6D6
NS                  704
DS                    4
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  203
DW               20.800 usec
DE                 6.50 usec
TE                295.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.50 usec
PLW1        41.25000000 W
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         8.31000042 W
PLW12        0.23083000 W
PLW13        0.11611000 W

F2 - Processing parameters
SI                32768
SF          100.6127322 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-C-224-C6D6

S159

ProXie
Text Box
C6D6

ProXie
Line

youzimi
图章



-30-25-20-15-10-515 10 5 0 ppm

-1
9

.7
7

-1
4

.7
0

-1
3

.5
0

-1
1

.5
1

-7
.9

3

-3
.4

5

4
.4

6

1
.0

8

2
.0

6

3
.0

0

1
.1

2

1
.1

2

1
.0

3

0
.9

8

Current Data Parameters

NAME     lhr-B-0224-N-CDCl3

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150821

Time              12.46 h

INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG            zgdc

TD                65536

SOLVENT           CDCl3

NS                   17

DS                    4

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  287

DW               20.800 usec

DE                 6.50 usec
TE                295.5 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

SFO2        400.2316009 MHz

NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W

F2 - Processing parameters

SI                32768
SF          128.4097615 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-0224-N-CDCl3

S160

youzimi
图章
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Current Data Parameters
NAME     lhr-B-0224-N-CDCl3(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150821
Time              12.47 h
INSTRUM           spect
PROBHD   Z108618_0257 (

PULPROG              zg
TD                65536
SOLVENT           CDCl3
NS                   19
DS                    2

SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  322
DW               20.800 usec

DE                 6.50 usec
TE                295.0 K
D1           2.00000000 sec
TD0                   1
SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768

SF          128.4097430 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0

PC                 1.40

lhr-B-0224-N-CDCl3(C)

S161
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Current Data Parameters
NAME     lhr-H-0228-N(Bn)2-CDCl3-p
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150905
Time              19.08 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   15
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  128
DW               62.400 usec
DE                 6.50 usec
TE                295.3 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300098 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0228-N(Bn)2-CDCl3-p
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lhr-C-0228-N(Bn)2-CDCl3-p

Current Data Parameters
NAME     lhr-C-0228-N(Bn)2-CDCl3-p
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150905
Time              19.11 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  208
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010048 sec
RG                  181
DW               16.800 usec
DE                 6.50 usec
TE                295.7 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz
NUC1                13C
P1                 9.50 usec
PLW1        55.34000015 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters
SI                32768
SF          100.6379009 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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-30-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters

NAME     lhr-B-0228-N(Bn)2-CDCl3-p

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150905

Time              19.25 h

INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG            zgdc

TD                65536

SOLVENT           CDCl3

NS                   36

DS                    4

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  406

DW               20.800 usec

DE                 6.50 usec
TE                295.7 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

SFO2        400.2316009 MHz

NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W

F2 - Processing parameters

SI                32768
SF          128.4097615 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-0228-N(Bn)2-CDCl3-p

S164
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Current Data Parameters
NAME     lhr-B-0228-N(Bn)2-CDCl3(C)-p
EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20150905
Time              19.30 h
INSTRUM           spect
PROBHD   Z108618_0257 (

PULPROG              zg
TD                65536
SOLVENT           CDCl3

NS                   66
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec
RG                  406
DW               20.800 usec

DE                 6.50 usec
TE                295.1 K
D1           2.00000000 sec

TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

F2 - Processing parameters

SI                32768
SF          128.4097430 MHz
WDW                  EM
SSB      0

LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-0228-N(Bn)2-CDCl3(C)-p

S165

youzimi
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Current Data Parameters
NAME     lhr-H-N-0237-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150910
Time              19.20 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   23
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                   36
DW               62.400 usec
DE                 6.50 usec
TE                293.7 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300094 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-N-0237-CDCl3

S166

youzimi
图章



lhr-C-N-0237-CDCl3

Current Data Parameters
NAME     lhr-C-N-0237-CDCl3

EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150910

Time              19.26 h
INSTRUM           spect
PROBHD   Z108618_0257 (

PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3

NS                   29
DS                    4

SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010048 sec

RG                  144
DW               16.800 usec

DE                 6.50 usec
TE                293.9 K
D1           2.00000000 sec

D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz

NUC1                13C
P1                 9.50 usec

PLW1        55.34000015 W
SFO2        400.2316009 MHz
NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W

PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters
SI                32768

SF          100.6379041 MHz
WDW                  EM

SSB      0
LB                 1.00 Hz
GB       0

PC                 1.40
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-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters

NAME     lhr-B-N-0237-CDCl3
EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters
Date_          20150910

Time              19.30 h
INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG          zgpg30

TD                65536

SOLVENT           CDCl3
NS                   16

DS                    4
SWH           29761.904 Hz

FIDRES         0.454131 Hz
AQ            1.1010048 sec

RG                    1
DW               16.800 usec

DE                 6.50 usec
TE                293.8 K

D1           2.00000000 sec

D11          0.03000000 sec
TD0                   1

SFO1        128.4096890 MHz
NUC1                11B

P1                 7.50 usec
PLW1        55.09999847 W

SFO2        400.2316008 MHz
NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters

SI                32768
SF          128.4095347 MHz

WDW                  EM
SSB      0

LB                 1.00 Hz
GB       0

PC                 1.40

lhr-B-N-0237-CDCl3

S168

youzimi
图章
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Current Data Parameters
NAME     lhr-B-N-0237-CDCl3(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150910
Time              19.32 h
INSTRUM           spect
PROBHD   Z108618_0257 (

PULPROG              zg
TD                65536
SOLVENT           CDCl3
NS                   33
DS                    4

SWH           25510.203 Hz
FIDRES         0.389255 Hz
AQ            1.2845056 sec
RG                    1
DW               19.600 usec

DE                 6.50 usec
TE                293.6 K
D1           1.00000000 sec
TD0                   1
SFO1        128.4096891 MHz

NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768

SF          128.4096891 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0

PC                 1.40

lhr-B-N-0237-CDCl3(C)

S169
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1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0 ppm
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Current Data Parameters
NAME     lhr-H-0262-1-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151030
Time              21.36 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   18
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  114
DW               62.400 usec
DE                 6.50 usec
TE                294.0 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300098 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0262-1-CDCl3

S170
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lhr-C-0262-1-CDCl3

Current Data Parameters
NAME     lhr-C-0262-1-CDCl3

EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151030

Time              21.39 h
INSTRUM           spect
PROBHD   Z108618_0257 (

PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3

NS                  345
DS                    4

SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010048 sec

RG                  128
DW               16.800 usec

DE                 6.50 usec
TE                294.2 K
D1           2.00000000 sec

D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz

NUC1                13C
P1                 9.50 usec

PLW1        55.34000015 W
SFO2        400.2316009 MHz
NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W

PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters
SI                32768

SF          100.6379018 MHz
WDW                  EM

SSB      0
LB                 1.00 Hz
GB       0

PC                 1.40
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-25-20-15-10-510 5 0 ppm
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Current Data Parameters

NAME     lhr-B-0262-1-CDCl3

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20151030

Time              21.19 h

INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG            zgdc

TD                65536

SOLVENT           CDCl3

NS                   16

DS                    4

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  322

DW               20.800 usec

DE                 6.50 usec
TE                294.2 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

SFO2        400.2316009 MHz

NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W

F2 - Processing parameters

SI                32768
SF          128.4097615 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-0262-1-CDCl3

S172
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Current Data Parameters
NAME     lhr-B-0262-1-CDCl3(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151030
Time              21.21 h
INSTRUM           spect
PROBHD   Z108618_0257 (

PULPROG              zg
TD                65536
SOLVENT           CDCl3
NS                   20
DS                    2

SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  362
DW               20.800 usec

DE                 6.50 usec
TE                294.0 K
D1           2.00000000 sec
TD0                   1
SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768

SF          128.4097430 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0

PC                 1.40

lhr-B-0262-1-CDCl3(C)

S173

ProXie
Stamp



1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0 ppm
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Current Data Parameters
NAME     lhr-H-0265-TsN-Et-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151106
Time               9.42 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                   32
DW               62.400 usec
DE                 6.50 usec
TE                294.6 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300116 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0265-TsN-Et-CDCl3

S174
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lhr-C-0265-TsN-Et-CDCl3

Current Data Parameters
NAME     lhr-C-0265-TsN-Et-CDCl3

EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151106
Time               9.46 h

INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG          zgpg30

TD                65536
SOLVENT           CDCl3
NS                   60

DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz

AQ            1.1010048 sec
RG                  128
DW               16.800 usec

DE                 6.50 usec
TE                295.1 K
D1           2.00000000 sec

D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz

NUC1                13C
P1                 9.50 usec
PLW1        55.34000015 W

SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16

PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W

PLW13        0.13796000 W

F2 - Processing parameters

SI                32768
SF          100.6379047 MHz
WDW                  EM

SSB      0
LB                 1.00 Hz
GB       0

PC                 1.40
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-30-25-20-15-10-510 5 0 ppm
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Current Data Parameters

NAME     lhr-B-0265-TsN-Et-CDCl3

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20151106

Time               9.49 h

INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG            zgdc

TD                65536

SOLVENT           CDCl3

NS                   12

DS                    4

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  181

DW               20.800 usec

DE                 6.50 usec
TE                295.1 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

SFO2        400.2316009 MHz

NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W

F2 - Processing parameters

SI                32768
SF          128.4097615 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-0265-TsN-Et-CDCl3

S176

ProXie
Stamp
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Current Data Parameters
NAME     lhr-B-0265-TsN-Et-CDCl3(C)

EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters

Date_          20151106
Time               9.53 h

INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG              zg

TD                65536
SOLVENT           CDCl3

NS                   46
DS                    2

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec
RG                  203

DW               20.800 usec
DE                 6.50 usec
TE                294.7 K

D1           2.00000000 sec
TD0                   1

SFO1        128.4096890 MHz
NUC1                11B

P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters

SI                32768
SF          128.4097430 MHz
WDW                  EM

SSB      0
LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-0265-TsN-Et-CDCl3(C)

S177
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Stamp



1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0 ppm
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Current Data Parameters
NAME     lhr-H-0266-TsN-iPr-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151109
Time              14.30 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    5
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                   57
DW               62.400 usec
DE                 6.50 usec
TE                294.3 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300107 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0266-TsN-iPr-CDCl3

S178
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lhr-C-0266-TsN-iPr-CDCl3

Current Data Parameters

NAME     lhr-C-0266-TsN-iPr-CDCl3
EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20151109

Time              14.33 h
INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG          zgpg30

TD                65536

SOLVENT           CDCl3
NS                   64

DS                    4

SWH           29761.904 Hz
FIDRES         0.454131 Hz

AQ            1.1010048 sec
RG                  128

DW               16.800 usec

DE                 6.50 usec
TE                294.6 K

D1           2.00000000 sec

D11          0.03000000 sec
TD0                   1

SFO1        100.6479773 MHz
NUC1                13C

P1                 9.50 usec

PLW1        55.34000015 W
SFO2        400.2316009 MHz

NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W
PLW12        0.27428001 W

PLW13        0.13796000 W

F2 - Processing parameters

SI                32768

SF          100.6379030 MHz
WDW                  EM

SSB      0

LB                 1.00 Hz
GB       0

PC                 1.40
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-30-25-20-15-10-510 5 0 ppm
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Current Data Parameters

NAME     lhr-B-0266-TsN-iPr-CDCl3

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20151109

Time              14.25 h

INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG            zgdc

TD                65536

SOLVENT           CDCl3

NS                   20

DS                    4

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  181

DW               20.800 usec

DE                 6.50 usec
TE                295.1 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

SFO2        400.2316009 MHz

NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W

F2 - Processing parameters

SI                32768
SF          128.4097615 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-0266-TsN-iPr-CDCl3

S180

ProXie
Stamp



-30-25-20-15-10-510 5 0 ppm
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Current Data Parameters

NAME     lhr-B-0266-TsN-iPr-CDCl3(C)

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20151109

Time              14.26 h

INSTRUM           spect

PROBHD   Z108618_0257 (

PULPROG              zg
TD                65536

SOLVENT           CDCl3

NS                    8

DS                    2

SWH           24038.461 Hz

FIDRES         0.366798 Hz
AQ            1.3631488 sec

RG                  203

DW               20.800 usec

DE                 6.50 usec

TE                294.7 K

D1           2.00000000 sec
TD0                   1

SFO1        128.4096890 MHz

NUC1                11B

P1                 7.50 usec

PLW1        55.09999847 W

F2 - Processing parameters

SI                32768

SF          128.4097430 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz
GB       0

PC                 1.40

lhr-B-0266-TsN-iPr-CDCl3(C)

S181

ProXie
Stamp



1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0 ppm
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Current Data Parameters
NAME     lhr-H-0271-TsN-deTMS-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151112
Time              11.11 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                 71.8
DW               62.400 usec
DE                 6.50 usec
TE                294.0 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300101 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0271-TsN-deTMS-CDCl3

S182

ProXie
Stamp

ProXie
Text Box
CDCl3

ProXie
Line

ProXie
Text Box
impurity in hexane

ProXie
Line



lhr-C-0271-TsN-deTMS-CDCl3

Current Data Parameters

NAME     lhr-C-0271-TsN-deTMS-CDCl3
EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters
Date_          20151112

Time              11.15 h
INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG          zgpg30

TD                65536
SOLVENT           CDCl3

NS                  100
DS                    4

SWH           29761.904 Hz
FIDRES         0.454131 Hz

AQ            1.1010048 sec
RG                  128

DW               16.800 usec
DE                 6.50 usec

TE                294.5 K
D1           2.00000000 sec

D11          0.03000000 sec
TD0                   1

SFO1        100.6479773 MHz
NUC1                13C

P1                 9.50 usec
PLW1        55.34000015 W

SFO2        400.2316009 MHz
NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W
PLW12        0.27428001 W

PLW13        0.13796000 W

F2 - Processing parameters
SI                32768

SF          100.6379025 MHz
WDW                  EM

SSB      0
LB                 1.00 Hz

GB       0
PC                 1.40
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-30-25-20-15-10-510 5 0 ppm
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Current Data Parameters
NAME     lhr-B-0271-TsN-deTMS-CDCl3

EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters

Date_          20151112
Time              11.20 h

INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zgdc

TD                65536
SOLVENT           CDCl3

NS                   24
DS                    4

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec
RG                  287

DW               20.800 usec
DE                 6.50 usec
TE                294.3 K

D1           2.00000000 sec
D11          0.03000000 sec

TD0                   1
SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W
SFO2        400.2316009 MHz

NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W
PLW12        0.27428001 W

F2 - Processing parameters

SI                32768
SF          128.4097615 MHz

WDW                  EM
SSB      0

LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-0271-TsN-deTMS-CDCl3

S184

ProXie
Stamp



-30-25-20-15-10-510 5 0 ppm
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Current Data Parameters

NAME     lhr-B-0271-TsN-deTMS-CDCl3(C)

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters
Date_          20151112

Time              11.23 h

INSTRUM           spect

PROBHD   Z108618_0257 (

PULPROG              zg

TD                65536
SOLVENT           CDCl3

NS                   24

DS                    2

SWH           24038.461 Hz

FIDRES         0.366798 Hz

AQ            1.3631488 sec
RG                  203

DW               20.800 usec

DE                 6.50 usec

TE                294.1 K

D1           2.00000000 sec

TD0                   1
SFO1        128.4096890 MHz

NUC1                11B

P1                 7.50 usec

PLW1        55.09999847 W

F2 - Processing parameters

SI                32768
SF          128.4097430 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0

PC                 1.40

lhr-B-0271-TsN-deTMS-CDCl3(C)

S185

ProXie
Stamp



1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0 ppm
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Current Data Parameters
NAME     lhr-H-0268-TsN-Bn-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151110
Time              10.01 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   12
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                   36
DW               62.400 usec
DE                 6.50 usec
TE                294.1 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300107 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0268-TsN-Bn-CDCl3

S186

ProXie
Stamp



lhr-C-0268-TsN-Bn-CDCl3

Current Data Parameters
NAME     lhr-C-0268-TsN-Bn-CDCl3

EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151110
Time              10.06 h

INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG          zgpg30

TD                65536
SOLVENT           CDCl3
NS                   68

DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz

AQ            1.1010048 sec
RG                  128
DW               16.800 usec

DE                 6.50 usec
TE                294.6 K
D1           2.00000000 sec

D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz

NUC1                13C
P1                 9.50 usec
PLW1        55.34000015 W

SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16

PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W

PLW13        0.13796000 W

F2 - Processing parameters

SI                32768
SF          100.6379054 MHz
WDW                  EM

SSB      0
LB                 1.00 Hz
GB       0

PC                 1.40
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ProXie
Stamp

ProXie
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ProXie
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-30-25-20-15-10-510 5 0 ppm
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Current Data Parameters

NAME     lhr-B-0268-TsN-Bn-CDCl3

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20151110

Time              10.09 h

INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG            zgdc

TD                65536

SOLVENT           CDCl3

NS                   16

DS                    4

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  181

DW               20.800 usec

DE                 6.50 usec
TE                294.4 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

SFO2        400.2316009 MHz

NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W

F2 - Processing parameters

SI                32768
SF          128.4097615 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-0268-TsN-Bn-CDCl3

S188

ProXie
Stamp



-30-25-20-15-10-510 5 0 ppm
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Current Data Parameters
NAME     lhr-B-0268-TsN-Bn-CDCl3(C)

EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters

Date_          20151110
Time              10.11 h

INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG              zg

TD                65536
SOLVENT           CDCl3

NS                   20
DS                    2

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec
RG                  203

DW               20.800 usec
DE                 6.50 usec
TE                294.2 K

D1           2.00000000 sec
TD0                   1

SFO1        128.4096890 MHz
NUC1                11B

P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters

SI                32768
SF          128.4097430 MHz
WDW                  EM

SSB      0
LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-0268-TsN-Bn-CDCl3(C)

S189

ProXie
Stamp



1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0 ppm
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Current Data Parameters
NAME     lhr-H-0275-TsN-BnCH3-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151120
Time              14.52 h
INSTRUM           spect

PROBHD   Z824601_0021 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   11

DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                 90.5

DW               62.400 usec
DE                 6.50 usec
TE                294.7 K
D1           1.00000000 sec
TD0                   1

SFO1        400.1324708 MHz
NUC1                 1H
P1                15.00 usec
PLW1         8.31000042 W

F2 - Processing parameters
SI                65536
SF          400.1300156 MHz
WDW                  EM
SSB      0

LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0275-TsN-BnCH3-CDCl3

S190

ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line
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Current Data Parameters
NAME     lhr-C-0275-TsN-BnCH3-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151120
Time              14.54 h
INSTRUM           spect

PROBHD   Z824601_0021 (
PULPROG            zgdc
TD               131072
SOLVENT           CDCl3
NS                   60

DS                    0
SWH           25252.525 Hz
FIDRES         0.192661 Hz
AQ            2.5952256 sec
RG                  203

DW               19.800 usec
DE                 6.50 usec
TE                294.9 K
D1           1.00000000 sec
D11          0.03000000 sec

TD0                   1
SFO1        100.6227690 MHz
NUC1                13C
P1                 9.50 usec
PLW1        41.25000000 W

SFO2        400.1320007 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         8.31000042 W

PLW12        0.23083000 W

F2 - Processing parameters
SI               131072
SF          100.6127600 MHz

WDW                  EM
SSB      0
LB                 3.00 Hz
GB       0
PC                 1.40

lhr-C-0275-TsN-BnCH3-CDCl3

Bruker Advance III 400

S191

ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line

ProXie
Text Box
CDCl3

ProXie
Line



-30-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters
NAME     lhr-B-0275-TsN-Bn4Me-CDCl3

EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters

Date_          20151124
Time              10.01 h

INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zgdc

TD                65536
SOLVENT           CDCl3

NS                   30
DS                    4

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec
RG                  228

DW               20.800 usec
DE                 6.50 usec
TE                294.4 K

D1           2.00000000 sec
D11          0.03000000 sec

TD0                   1
SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W
SFO2        400.2316009 MHz

NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W
PLW12        0.27428001 W

F2 - Processing parameters

SI                32768
SF          128.4097615 MHz

WDW                  EM
SSB      0

LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-0275-TsN-Bn4Me-CDCl3

S192

ProXie
Stamp



-30-25-20-15-10-515 10 5 0 ppm

-1
6

.2
4

-1
3

.1
8

-1
1

.8
6

-1
0

.6
2

-9
.6

1

-6
.5

0

-5
.3

7

-4
.0

7

-2
.9

0

Current Data Parameters

NAME     lhr-B-0275-TsN-Bn4Me-CDCl3(C)

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters
Date_          20151124

Time              10.03 h

INSTRUM           spect

PROBHD   Z108618_0257 (

PULPROG              zg

TD                65536
SOLVENT           CDCl3

NS                   29

DS                    2

SWH           24038.461 Hz

FIDRES         0.366798 Hz

AQ            1.3631488 sec
RG                  256

DW               20.800 usec

DE                 6.50 usec

TE                294.4 K

D1           2.00000000 sec

TD0                   1
SFO1        128.4096890 MHz

NUC1                11B

P1                 7.50 usec

PLW1        55.09999847 W

F2 - Processing parameters

SI                32768
SF          128.4097430 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0

PC                 1.40

lhr-B-0275-TsN-Bn4Me-CDCl3(C)

S193

ProXie
Stamp



1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5 ppm
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Current Data Parameters
NAME     lhr-H-0278-TsN-BnCl-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151127
Time              17.07 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                   36
DW               62.400 usec
DE                 6.50 usec
TE                294.9 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300103 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0278-TsN-BnCl-CDCl3

S194

ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line



lhr-C-0278-TsN-BnCl-CDCl3

Current Data Parameters
NAME     lhr-C-0278-TsN-BnCl-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151127
Time              17.11 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   89
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010048 sec
RG                  128
DW               16.800 usec
DE                 6.50 usec
TE                295.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz
NUC1                13C
P1                 9.50 usec
PLW1        55.34000015 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters
SI                32768
SF          100.6379040 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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-30-25-20-15-10-510 5 0 ppm
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Current Data Parameters

NAME     lhr-B-0278-TsN-BnCl-CDCl3

EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20151127

Time              17.15 h

INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG            zgdc

TD                65536

SOLVENT           CDCl3

NS                   20

DS                    4

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  228

DW               20.800 usec

DE                 6.50 usec
TE                295.5 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

SFO2        400.2316009 MHz

NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W

F2 - Processing parameters

SI                32768
SF          128.4097615 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-0278-TsN-BnCl-CDCl3

S196

ProXie
Stamp



-30-25-20-15-10-510 5 0 ppm
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Current Data Parameters
NAME     lhr-B-0278-TsN-BnCl-CDCl3(C)
EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters

Date_          20151127
Time              17.18 h
INSTRUM           spect
PROBHD   Z108618_0257 (

PULPROG              zg
TD                65536
SOLVENT           CDCl3

NS                   30
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec
RG                  256
DW               20.800 usec

DE                 6.50 usec
TE                295.2 K
D1           2.00000000 sec

TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

F2 - Processing parameters

SI                32768
SF          128.4097430 MHz
WDW                  EM
SSB      0

LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-0278-TsN-BnCl-CDCl3(C)

S197

ProXie
Stamp



1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0 ppm
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Current Data Parameters
NAME     lhr-H-0280-TsN-BnOMe-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151128
Time               9.38 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   12
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                   36
DW               62.400 usec
DE                 6.50 usec
TE                295.5 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300103 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0280-TsN-BnOMe-CDCl3

S198

ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line
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Current Data Parameters
NAME     lhr-C-0280-TsN-BnOMe-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151128
Time              10.10 h
INSTRUM           spect

PROBHD   Z824601_0021 (
PULPROG            zgdc
TD               131072
SOLVENT           CDCl3
NS                   60

DS                    0
SWH           25252.525 Hz
FIDRES         0.192661 Hz
AQ            2.5952256 sec
RG                  203

DW               19.800 usec
DE                 6.50 usec
TE                295.3 K
D1           1.00000000 sec
D11          0.03000000 sec

TD0                   1
SFO1        100.6227690 MHz
NUC1                13C
P1                 9.50 usec
PLW1        41.25000000 W

SFO2        400.1320007 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         8.31000042 W

PLW12        0.23083000 W

F2 - Processing parameters
SI               131072
SF          100.6127598 MHz

WDW                  EM
SSB      0
LB                 3.00 Hz
GB       0
PC                 1.40

lhr-C-0280-TsN-BnOMe-CDCl3

Bruker Advance III 400

S199

ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line

ProXie
Text Box
CDCl3

ProXie
Line



-30-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters
NAME     lhr-B-0280-TsN-BnOMe-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151128
Time               9.56 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zgdc
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    4
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  228
DW               20.800 usec
DE                 6.50 usec
TE                296.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W

F2 - Processing parameters
SI                32768
SF          128.4097615 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-0280-TsN-BnOMe-CDCl3

S200

ProXie
Stamp



-30-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters
NAME     lhr-B-0280-TsN-BnOMe-CDCl3(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151128
Time               9.57 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG              zg
TD                65536
SOLVENT           CDCl3
NS                   29
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  256
DW               20.800 usec
DE                 6.50 usec
TE                296.0 K
D1           2.00000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768
SF          128.4097430 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-0280-TsN-BnOMe-CDCl3(C)

S201

ProXie
Stamp



1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0 ppm
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Current Data Parameters
NAME     lhr-H-0281-TsN-alkylO-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151208
Time              10.07 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   10
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                   36
DW               62.400 usec
DE                 6.50 usec
TE                295.6 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300098 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0281-TsN-alkylO-CDCl3

S202

ProXie
Stamp

ProXie
Text Box
CDCl3

ProXie
Line



lhr-C-0281-TsN-alkylO-CDCl3

Current Data Parameters
NAME     lhr-C-0281-TsN-alkylO-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151208
Time              10.29 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   45
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010048 sec
RG                  128
DW               16.800 usec
DE                 6.50 usec
TE                296.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz
NUC1                13C
P1                 9.50 usec
PLW1        55.34000015 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters
SI                32768
SF          100.6379031 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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-30-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters
NAME     lhr-B-0281-TsN-alkylO-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151208
Time              10.18 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zgdc
TD                65536
SOLVENT           CDCl3
NS                   19
DS                    4
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  228
DW               20.800 usec
DE                 6.50 usec
TE                295.9 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W

F2 - Processing parameters
SI                32768
SF          128.4097615 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-0281-TsN-alkylO-CDCl3

S204

ProXie
Stamp



-30-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters
NAME     lhr-B-0281-TsN-alkylO-CDCl3(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151208
Time              10.20 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG              zg
TD                65536
SOLVENT           CDCl3
NS                   28
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  256
DW               20.800 usec
DE                 6.50 usec
TE                295.3 K
D1           2.00000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768
SF          128.4097430 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-0281-TsN-alkylO-CDCl3(C)

S205

ProXie
Stamp



1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5 ppm
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Current Data Parameters
NAME     lhr-H-0283-HTsN-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151210
Time              11.02 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                   36
DW               62.400 usec
DE                 6.50 usec
TE                296.1 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300101 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0283-HTsN-CDCl3

S206

ProXie
Stamp

ProXie
Text Box
CDCl3

ProXie
Line

ProXie
Text Box
impurity in hexane

ProXie
Line



lhr-C-0283-HTsN-CDCl3

Current Data Parameters
NAME     lhr-C-0283-HTsN-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151210
Time              11.05 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   36
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010048 sec
RG                  128
DW               16.800 usec
DE                 6.50 usec
TE                296.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz
NUC1                13C
P1                 9.50 usec
PLW1        55.34000015 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters
SI                32768
SF          100.6379029 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

25
.8

7

61
.9

5

69
.7

3

76
.8

4
77

.1
6

77
.4

8

12
6.

90
12

9.
10

13
2.

75

14
1.

44

S207

ProXie
Stamp

ProXie
Text Box
CDCl3

ProXie
Line



-20-15-10-520 15 10 5 0 ppm
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Current Data Parameters
NAME     lhr-B-0283-HTsN-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151210
Time               9.45 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zgdc
TD                65536
SOLVENT           CDCl3
NS                   29
DS                    4
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  228
DW               20.800 usec
DE                 6.50 usec
TE                296.2 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W

F2 - Processing parameters
SI                32768
SF          128.4097615 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-0283-HTsN-CDCl3

S208

ProXie
Stamp



-20-15-10-520 15 10 5 0 ppm
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Current Data Parameters
NAME     lhr-B-0283-HTsN-CDCl3(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20151210
Time               9.46 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG              zg
TD                65536
SOLVENT           CDCl3
NS                   20
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  256
DW               20.800 usec
DE                 6.50 usec
TE                295.7 K
D1           2.00000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768
SF          128.4097430 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-0283-HTsN-CDCl3(C)

S209

ProXie
Stamp



1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5 ppm
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Current Data Parameters
NAME     lhr-H-0299-MeO-TsN-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160113
Time              14.14 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                 71.8
DW               62.400 usec
DE                 6.50 usec
TE                295.5 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300102 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0299-MeO-TsN-CDCl3

S210

ProXie
Stamp

ProXie
Text Box
CDCl3

ProXie
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ProXie
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lhr-C-0299-MeO-TsN-CDCl3

Current Data Parameters
NAME     lhr-C-0299-MeO-TsN-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160113
Time              14.16 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   72
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010048 sec
RG                  128
DW               16.800 usec
DE                 6.50 usec
TE                295.6 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz
NUC1                13C
P1                 9.50 usec
PLW1        55.34000015 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters
SI                32768
SF          100.6379032 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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-30-25-20-15-10-510 5 0 ppm
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Current Data Parameters
NAME     lhr-B-0299-MeO-TsN-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160113
Time              14.07 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zgdc
TD                65536
SOLVENT            DMSO
NS                   14
DS                    4
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  287
DW               20.800 usec
DE                 6.50 usec
TE                296.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W

F2 - Processing parameters
SI                32768
SF          128.4097615 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-0299-MeO-TsN-CDCl3
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-30-25-20-15-10-510 5 0 ppm
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Current Data Parameters
NAME     lhr-B-0299-MeO-TsN-CDCl3(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160113
Time              14.09 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG              zg
TD                65536
SOLVENT            DMSO
NS                   14
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  287
DW               20.800 usec
DE                 6.50 usec
TE                295.9 K
D1           2.00000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768
SF          128.4097430 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-0299-MeO-TsN-CDCl3(C)
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Stamp



1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5 ppm
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Current Data Parameters
NAME     lhr-H-CF3TsN-0316-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160217
Time              13.18 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                   57
DW               62.400 usec
DE                 6.50 usec
TE                294.7 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300100 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-CF3TsN-0316-CDCl3

S214
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Current Data Parameters
NAME     lhr-C-CF3TsN-0316-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160218
Time              11.54 h
INSTRUM           spect
PROBHD   Z824601_0021 (
PULPROG            zgdc
TD               131072
SOLVENT           CDCl3
NS                 1133
DS                    0
SWH           29761.904 Hz
FIDRES         0.227065 Hz
AQ            2.2020097 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                302.2 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6207875 MHz
NUC1                13C
P1                 9.50 usec
PLW1        41.25000000 W
SFO2        400.1320007 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         8.31000042 W
PLW12        0.23083000 W

F2 - Processing parameters
SI               131072
SF          100.6127547 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-C-CF3TsN-0316-CDCl3

Bruker Advance III 400
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-25-20-15-10-510 5 0 ppm
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Current Data Parameters
NAME     lhr-B-CF3TsN-0316-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160217
Time              14.00 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zgdc
TD                65536
SOLVENT           CDCl3
NS                   11
DS                    4
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  362
DW               20.800 usec
DE                 6.50 usec
TE                295.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W

F2 - Processing parameters
SI                32768
SF          128.4097615 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-CF3TsN-0316-CDCl3

S216

ProXie
Stamp
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Current Data Parameters
NAME     lhr-B-CF3TsN-0316-CDCl3(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160217
Time              14.02 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG              zg
TD                65536
SOLVENT           CDCl3
NS                   28
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  362
DW               20.800 usec
DE                 6.50 usec
TE                294.7 K
D1           2.00000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768
SF          128.4097430 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-CF3TsN-0316-CDCl3(C)

S217

ProXie
Stamp
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Current Data Parameters
NAME     lhr-F-0316CF3-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160803
Time              21.05 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG      zgfhigqn.2
TD               131072
SOLVENT             THF
NS                   61
DS                    4
SWH           89285.711 Hz
FIDRES         0.681196 Hz
AQ            0.7340032 sec
RG                  645
DW                5.600 usec
DE                 6.50 usec
TE                294.7 K
D1           1.00000000 sec
D11          0.03000000 sec
D12          0.00002000 sec
TD0                   1
SFO1        376.5548010 MHz
NUC1                19F
P1                14.70 usec
PLW1        18.36000061 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W

F2 - Processing parameters
SI                65536
SF          376.5924602 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-F-0316CF3-CDCl3

S218

ProXie
Stamp



1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5 ppm
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Current Data Parameters
NAME     lhr-H-ClTsN-0318-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160220
Time              13.35 h
INSTRUM           spect
PROBHD   Z824601_0021 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   12
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                    1
DW               62.400 usec
DE                 6.50 usec
TE                295.8 K
D1           1.00000000 sec
TD0                   1
SFO1        400.1324708 MHz
NUC1                 1H
P1                15.00 usec
PLW1         8.31000042 W

F2 - Processing parameters
SI                65536
SF          400.1300097 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-ClTsN-0318-CDCl3

S219

ProXie
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ProXie
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Line
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Current Data Parameters
NAME     lhr-C-ClTsN-0318-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160220
Time              13.39 h
INSTRUM           spect
PROBHD   Z824601_0021 (
PULPROG            zgdc
TD               131072
SOLVENT           CDCl3
NS                   56
DS                    0
SWH           29761.904 Hz
FIDRES         0.227065 Hz
AQ            2.2020097 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                296.0 K
D1           1.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6207875 MHz
NUC1                13C
P1                 9.50 usec
PLW1        41.25000000 W
SFO2        400.1320007 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         8.31000042 W
PLW12        0.23083000 W

F2 - Processing parameters
SI               131072
SF          100.6127572 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-C-ClTsN-0318-CDCl3

S220
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-25-20-15-10-510 5 0 ppm
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Current Data Parameters
NAME     lhr-B-ClTsN-0318-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160220
Time              13.44 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zgdc
TD                65536
SOLVENT           CDCl3
NS                   12
DS                    4
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  287
DW               20.800 usec
DE                 6.50 usec
TE                294.6 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W

F2 - Processing parameters
SI                32768
SF          128.4097615 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-ClTsN-0318-CDCl3
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Current Data Parameters
NAME     lhr-B-ClTsN-0318-CDCl3(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160220
Time              13.47 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG              zg
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  287
DW               20.800 usec
DE                 6.50 usec
TE                294.1 K
D1           2.00000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768
SF          128.4097430 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-ClTsN-0318-CDCl3(C)

S222

ProXie
Stamp
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Current Data Parameters
NAME     lhr-H-5n-removeheximp-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160819
Time              17.45 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  161
DW               62.400 usec
DE                 6.50 usec
TE                294.7 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300104 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-5n-removeheximp-CDCl3
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lhr-C-0320-napTSN-re-ACE

Current Data Parameters
NAME     lhr-C-0320-napTSN-re-ACE
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160615
Time              19.29 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG          zgpg30
TD                65536
SOLVENT         Acetone
NS                  320
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010048 sec
RG                  144
DW               16.800 usec
DE                 6.50 usec
TE                294.7 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz
NUC1                13C
P1                 9.50 usec
PLW1        55.34000015 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters
SI                32768
SF          100.6378303 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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-25-20-15-10-510 5 0 ppm
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Current Data Parameters
NAME     lhr-B-naphTsN-0320-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160225
Time               9.57 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zgdc
TD                65536
SOLVENT           CDCl3
NS                   17
DS                    4
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  362
DW               20.800 usec
DE                 6.50 usec
TE                295.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W

F2 - Processing parameters
SI                32768
SF          128.4097615 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-naphTsN-0320-CDCl3
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Current Data Parameters
NAME     lhr-B-naphTsN-0320-CDCl3(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160225
Time              10.00 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG              zg
TD                65536
SOLVENT           CDCl3
NS                   55
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  456
DW               20.800 usec
DE                 6.50 usec
TE                294.8 K
D1           2.00000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768
SF          128.4097430 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-naphTsN-0320-CDCl3(C)
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1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5 ppm
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Current Data Parameters
NAME     lhr-H-NO2TsN-0322-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160226
Time              16.57 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                    1
DW               62.400 usec
DE                 6.50 usec
TE                294.8 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300096 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-NO2TsN-0322-CDCl3

S227

ProXie
Stamp

ProXie
Text Box
CDCl3

ProXie
Line

ProXie
Text Box
impurity in hexane

ProXie
Line
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Current Data Parameters
NAME     lhr-C-0322-tsnno2re-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160616
Time              18.47 h
INSTRUM           spect
PROBHD   Z824601_0021 (
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1237
DS                    4
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  203
DW               20.800 usec
DE                 6.50 usec
TE                295.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.50 usec
PLW1        41.25000000 W
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         8.31000042 W
PLW12        0.23083000 W
PLW13        0.11611000 W

F2 - Processing parameters
SI                32768
SF          100.6127560 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-C-0322-tsnno2re-CDCl3

S228

ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line

ProXie
Text Box
CDCl3

ProXie
Line
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Current Data Parameters
NAME     lhr-B-NO2TsN-0322-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160226
Time              17.29 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zgdc
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    4
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  362
DW               20.800 usec
DE                 6.50 usec
TE                295.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W

F2 - Processing parameters
SI                32768
SF          128.4097615 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-NO2TsN-0322-CDCl3

S229

ProXie
Stamp
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Current Data Parameters
NAME     lhr-B-NO2TsN-0322-CDCl3(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters

Date_          20160226
Time              17.31 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG              zg
TD                65536

SOLVENT           CDCl3
NS                   19
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec

RG                  287
DW               20.800 usec
DE                 6.50 usec
TE                295.0 K
D1           2.00000000 sec
TD0                   1
SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768

SF          128.4097430 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-NO2TsN-0322-CDCl3(C)

S230

ProXie
Stamp
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Current Data Parameters
NAME     lhr-H-0284-BnTsN-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160509
Time              20.26 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    5
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  101
DW               62.400 usec
DE                 6.50 usec
TE                294.4 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300107 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0284-BnTsN-CDCl3

S231

ProXie
Stamp

ProXie
Text Box
CDCl3

ProXie
Line

ProXie
Text Box
H2O

ProXie
Line



lhr-C-0284-BnTsN-CDCl3

Current Data Parameters
NAME     lhr-C-0284-BnTsN-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160509
Time              20.30 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  128
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010048 sec
RG                 80.6
DW               16.800 usec
DE                 6.50 usec
TE                294.6 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz
NUC1                13C
P1                 9.50 usec
PLW1        55.34000015 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters
SI                32768
SF          100.6379018 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME     lhr-B-0284-BnTsN-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160509
Time              20.36 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zgdc
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    4
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  362
DW               20.800 usec
DE                 6.50 usec
TE                294.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W

F2 - Processing parameters
SI                32768
SF          128.4097615 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-0284-BnTsN-CDCl3

S233

ProXie
Stamp
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Current Data Parameters
NAME     lhr-B-0284-BnTsN-CDCl3(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160509
Time              20.37 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG              zg
TD                65536
SOLVENT           CDCl3
NS                   12
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  287
DW               20.800 usec
DE                 6.50 usec
TE                294.1 K
D1           2.00000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768
SF          128.4097430 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-0284-BnTsN-CDCl3(C)

S234

ProXie
Stamp
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Current Data Parameters
NAME     lhr-H-0287-TsN-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160102
Time              10.10 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    5
DS                    2
SWH           20000.000 Hz
FIDRES         0.305176 Hz
AQ            1.6384000 sec
RG                 45.2
DW               25.000 usec
DE                 6.50 usec
TE                295.5 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2259977 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300107 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0287-TsN-CDCl3

S235

ProXie
Stamp

ProXie
Text Box
CDCl3

ProXie
Line

ProXie
Text Box
impurity in hexane

ProXie
Line



lhr-C-0287-TSN-re-CDCL3

Current Data Parameters
NAME     lhr-C-0287-TSN-re-CDCL3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160615
Time              16.54 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  120
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010048 sec
RG                  144
DW               16.800 usec
DE                 6.50 usec
TE                295.1 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz
NUC1                13C
P1                 9.50 usec
PLW1        55.34000015 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters
SI                32768
SF          100.6379016 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME     lhr-B-0287-TsN-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160102
Time              10.22 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zgdc
TD                65536
SOLVENT           CDCl3
NS                   24
DS                    4
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  228
DW               20.800 usec
DE                 6.50 usec
TE                295.7 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W

F2 - Processing parameters
SI                32768
SF          128.4097615 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-0287-TsN-CDCl3

S237

ProXie
Stamp
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Current Data Parameters
NAME     lhr-B-0287-TsN-CDCl3(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160102
Time              10.24 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG              zg
TD                65536
SOLVENT           CDCl3
NS                   20
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  228
DW               20.800 usec
DE                 6.50 usec
TE                295.2 K
D1           2.00000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768
SF          128.4097430 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-0287-TsN-CDCl3(C)

S238

ProXie
Stamp



7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

1
.1

5
4

2
.5

3
1

7
.1

6
0

3
.0

0

1
.1

0

Current Data Parameters
NAME     lhr-H-CB-NH2-C6D6
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150922
Time              21.26 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT            C6D6
NS                   21
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  128
DW               62.400 usec
DE                 6.50 usec
TE                294.8 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2299967 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-CB-NH2-C6D6

S239

ProXie
Text Box
C6D6

ProXie
Line

ProXie
Text Box
H2O

ProXie
Line

ProXie
Stamp



180 160 140 120 100 80 60 40 20 ppm

2
5
.
0
7
4

6
3
.
6
4
5

6
8
.
5
4
6

1
2
7
.
8
1
9

1
2
8
.
0
6
0

1
2
8
.
3
0
1

Current Data Parameters
NAME     lhr-C-CBNH2-0817-C6D6
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20160822
Time              21.34 h
INSTRUM           spect
PROBHD   Z824601_0021 (
PULPROG          zgpg30
TD                65536
SOLVENT            C6D6
NS                  693
DS                    4
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  203
DW               20.800 usec
DE                 6.50 usec
TE                295.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.50 usec
PLW1        41.25000000 W
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         8.31000042 W
PLW12        0.23083000 W
PLW13        0.11611000 W

F2 - Processing parameters
SI                32768
SF          100.6127318 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-C-CBNH2-0817-C6D6

Bruker Advance III 400

S240
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Text Box
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Current Data Parameters

NAME     lhr-B-CB-NH2-C6D6

EXPNO                 2

PROCNO                1

F2 - Acquisition Parameters

Date_          20150922

Time              21.23 h

INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG            zgdc

TD                65536

SOLVENT           CDCl3

NS                   16

DS                    4

SWH           24038.461 Hz
FIDRES         0.366798 Hz

AQ            1.3631488 sec

RG                  287

DW               20.800 usec

DE                 6.50 usec
TE                295.1 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

SFO1        128.4096890 MHz

NUC1                11B
P1                 7.50 usec

PLW1        55.09999847 W

SFO2        400.2316009 MHz

NUC2                 1H

CPDPRG[2        waltz16
PCPD2             90.00 usec

PLW2        13.56000042 W

PLW12        0.27428001 W

F2 - Processing parameters

SI                32768
SF          128.4097615 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-CB-NH2-C6D6

S241

ProXie
Stamp



-25-20-15-10-510 5 0 ppm

-2
0

.3
2

-1
9

.0
0

-1
4

.6
6

-1
4

.0
7

-1
3

.2
8

-1
2

.7
7

-1
2

.0
0

-1
0

.9
3

-9
.8

0

-7
.1

5

-6
.0

1

-3
.3

6

-2
.1

8

2
.2

7

Current Data Parameters

NAME     lhr-B-CB-NH2-C6D6(C)
EXPNO                 1

PROCNO                1

F2 - Acquisition Parameters
Date_          20150923

Time               9.39 h
INSTRUM           spect

PROBHD   Z108618_0257 (
PULPROG              zg

TD                65536
SOLVENT             THF

NS                   20

DS                    2
SWH           24038.461 Hz

FIDRES         0.366798 Hz
AQ            1.3631488 sec

RG                  322
DW               20.800 usec

DE                 6.50 usec
TE                294.7 K

D1           2.00000000 sec
TD0                   1

SFO1        128.4096890 MHz
NUC1                11B

P1                 7.50 usec

PLW1        55.09999847 W

F2 - Processing parameters
SI                32768

SF          128.4097430 MHz
WDW                  EM

SSB      0
LB                 1.00 Hz

GB       0
PC                 1.40

lhr-B-CB-NH2-C6D6(C)

S242

ProXie
Stamp



1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0 ppm
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Current Data Parameters
NAME     lhr-H-0417-2-cc-CDCl3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160707
Time              21.34 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  203
DW               62.400 usec
DE                 6.50 usec
TE                295.3 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300098 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-0417-2-cc-CDCl3
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Current Data Parameters
NAME     lhr-H-cbch3cook-d-thf
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160731
Time              20.06 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT             THF
NS                    8
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                  101
DW               62.400 usec
DE                 6.50 usec
TE                294.8 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300242 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-cbch3cook-d-thf

S244

ProXie
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lhr-C-cbch3cook-d-thf

Current Data Parameters
NAME     lhr-C-cbch3cook-d-thf
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20160731
Time              20.48 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG          zgpg30
TD                65536
SOLVENT             THF
NS                10240
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010048 sec
RG                  456
DW               16.800 usec
DE                 6.50 usec
TE                296.1 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz
NUC1                13C
P1                 9.50 usec
PLW1        55.34000015 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters
SI                32768
SF          100.6378351 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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-25-20-15-10-515 10 5 0 ppm
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Current Data Parameters
NAME     lhr-B-cbch3cook-d-thf de
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160731
Time              20.00 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zgdc
TD                65536
SOLVENT           CD3CN
NS                    8
DS                    4
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  322
DW               20.800 usec
DE                 6.50 usec
TE                294.8 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W

F2 - Processing parameters
SI                32768
SF          128.4097615 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-cbch3cook-d-thf de
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Current Data Parameters
NAME     lhr-B-cbch3cook-d-thf(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160731
Time              20.01 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG              zg
TD                65536
SOLVENT           CD3CN
NS                    8
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  322
DW               20.800 usec
DE                 6.50 usec
TE                294.7 K
D1           2.00000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768
SF          128.4097117 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-cbch3cook-d-thf(C)

S247

ProXie
Stamp



8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
1.

72
0

1.
75

0
1.

75
7

1.
76

6
1.

77
4

1.
78

2
2.

16
7

3.
57

4
3.

59
4

3.
61

0
3.

62
7

3.
00

Current Data Parameters
NAME     lhr-H-CBCOONa-d8THF
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20160816
Time              22.32 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zg30
TD                65536
SOLVENT             THF
NS                    8
DS                    2
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                   32
DW               62.400 usec
DE                 6.50 usec
TE                295.1 K
D1           1.00000000 sec
TD0                   1
SFO1        400.2324714 MHz
NUC1                 1H
P1                12.80 usec
PLW1        13.56000042 W

F2 - Processing parameters
SI                65536
SF          400.2300193 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

lhr-H-CBCOONa-d8THF
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lhr-C-cbch3cooNa-d-thf

Current Data Parameters
NAME     lhr-C-cbch3cooNa-d-thf
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160816
Time              22.37 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG          zgpg30
TD                65536
SOLVENT             THF
NS                  112
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010048 sec
RG                  456
DW               16.800 usec
DE                 6.50 usec
TE                295.5 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        100.6479773 MHz
NUC1                13C
P1                 9.50 usec
PLW1        55.34000015 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W
PLW13        0.13796000 W

F2 - Processing parameters
SI                32768
SF          100.6378381 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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-25-20-15-10-520 15 10 5 0 ppm
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Current Data Parameters
NAME     lhr-B-CBCOONa-d8THF
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160816
Time              22.10 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG            zgdc
TD                65536
SOLVENT           CDCl3
NS                   12
DS                    4
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                  161
DW               20.800 usec
DE                 6.50 usec
TE                295.2 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W
SFO2        400.2316009 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        13.56000042 W
PLW12        0.27428001 W

F2 - Processing parameters
SI                32768
SF          128.4097615 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-CBCOONa-d8THF
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Current Data Parameters
NAME     lhr-B-CBCOONa-d8THF(C)
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20160816
Time              22.11 h
INSTRUM           spect
PROBHD   Z108618_0257 (
PULPROG              zg
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG                    1
DW               20.800 usec
DE                 6.50 usec
TE                295.1 K
D1           2.00000000 sec
TD0                   1
SFO1        128.4096890 MHz
NUC1                11B
P1                 7.50 usec
PLW1        55.09999847 W

F2 - Processing parameters
SI                32768
SF          128.4097117 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

lhr-B-CBCOONa-d8THF(C)

S251

ProXie
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