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Instrumentation and Chemicals

Solution NMR spectra were recorded on a Varian Gemini 2000 spectrometer, operating at 300
MHz for 'H NMR, 75.4 MHz for *C NMR and 121.4 MHz for *'P NMR. Chemical shift values for
'H and "C are reference to Me,Si and the residual solvent resonances respectively, and for *'P
chemical shift values are reference to 85% phosphoric acid. Chemical shifts are reported in 0 ppm.
Magic angle spinning (MAS) NMR spectra were recorded on a Brucker ESL-400 spectrometer,
operating at 161.9 MHz for *'P NMR. Elemental analysis was performed at the Instrumental
Analysis Division, Equipment Management Center, Creative Research Institution, Hokkaido
University. High-resolution mass spectra were recorded on a Thermo Fisher Scientific Exactive,
JEOL JMS-TI00LP mass spectrometer or JEOL JMS-T100 GC mass spectrometer at the
Instrumental Analysis Division, Equipment Management Center, Creative Research Institution,
Hokkaido University. IR spectrum was recorded on a JASCO FT/IR-4100 spectrophotometer. TLC

analyses were performed on commercial glass plates bearing 0.25-mm layer of Merck Silica gel
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60F,,. Silica gel (Kanto Chemical Co., Silica gel 60 N, spherical, neutral) was used for column
chromatography. Gel permeation chromatography (GPC) was performed by LC-908 (Japan
Analytical Industry Ltd., two in-line JAIGEL-2H, CHCI3, 3.5 mL/min, UV and RI detectors). GLC
analyses were conducted on a Shimadzu GC-14B equipped with a flame ionization detector.
Melting points were determined on a micro melting point apparatus (Yanaco: MP-500D) using
micro cover glass.

All reactions were carried out under nitrogen atmosphere. Materials were obtained from
commercial suppliers or prepared according to standard procedures unless otherwise noted.
[Rh(OH)(cod)], and [Ir(OMe)(cod)], were prepared according to the reported procedure.'
[Rh(OMe)(cod)], was purchased from Aldrich Co., Ltd. Silica-SMAP was prepared with CARIACT
Q-10® according to the reported procedure.> CARiIACT Q-10 was dehydrated by heating at 120 °C
for 10 h and stored in a glovebox before use. All solvents for catalytic reactions were degassed via
four freeze—pump-thaw cycles before use. 2-Phenylpyridine was purchased from Aldrich Co., Ltd.,
and purified by distillation with CaH, before use. Bis(pinacolato)diboron was purchased from

AllyChem Co., Ltd., and recrystallized from pentane before use.

Preparation of Ligands

Preparation of 10-Hydroxy-9-phospha-10-silatriptycene (S1). The reported proceedure for the
preparation of 10-chloro-9-phospha-10-silatriptycene was modified as follows:® the magnesiation of
2-iodobromobenzene (3.4 g, 12.0 mmol) through the Mg/I exchange followed by the reaction with
phosphorous trichloride gave tri-(2-bromophenyl)phosphine in 86% yield. The trilithiatoin with
‘BuLi followed by the reaction with tetrachlorosilane gave 10-chloro-9-phospha-10-silatriptycene.
After quenching the excess organolithium species with TMSCI, crude material was treated by silica

gel column chromatography (hexane/diethyl ether 100:0-80:20), to give S1 in 83% yield.

P
silica gel
S| === L
|

C OH
86% S1, 83%

White solid. M.p. 320.8 °C, decomp. 'H NMR (CDCL,) & 3.35 (bs, 1H), 7.19-7.34 (m, 6H),
7.80-7.91 (m, 6H). “C NMR (CDCl,) 8 127.90 (d, J = 1.7 Hz), 128.10 (d, J = 15.4 Hz), 131.77,
134.74 (d, J = 46.3 Hz), 141.50 (d, J = 2.3 Hz), 146.24 (d, J = 8.5 Hz). *'P NMR (CDCl,) § -54.5.
IR (CDCL,): 3110 (br, SiO-H), 3055, 1573, 1428 cm™'. HRMS-EI (m/z): [M+H]* caled for
C,H,,0PSi, 305.05460; found, 305.0549.

1) PrMgBr (1.0 eq) 1) BBuLi (6 eq)
I TMEDA (1.0 eq) P Et,O/THF, =78 °C, 2 h /\/P
E:[ THF, 20 °C, 2h_ @3 2) SiCly, =78 °C -
2) PCl (0.25 eq) 3)TMSCI, —78 C to 1t s
Br  THF, —20°Ctort Br " overnight
24 h
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Preparation of Silica-TRIP. 10-Hydroxy-9-phospha-10-silatriptycene (S1) (0.34 mmol, 109.9
mg), CARIACT Q-10° silica gel (3.5 g), imidazole (1.7 mmol, 120.2 mg) and anhydrous, degassed
toluene (6 mL) were placed in a 50 mL glass tube containing a magnetic stirring bar. The tube was a
screw cap, and suspension was refluxed for 16 h. The mixture was filtered through a cotton, and
was washed successively with degassed toluene, degassed MeOH, degassed water, and again with
degassed MeOH. Drying in vacuum at 120 °C overnight. The obtained gel was treated with
N-trimethylsilylimidazole (8.5 ml, excess) at 60 °C for 12 h. A mixture and was filtered through a
cotton, and was washed with degassed MeOH. Drying in vacuum at 120 °C overnight gave 3.12 g
of Silica-TRIP (loading amount: 0.070 mmol P/g, 64% yield from S1).*

NP
1) silica gel (3.5 g) . j@
N imidazole (5 eq) $iMeg S
S __toluene, reflux__ © Q
Si 2) TMS-imidazole
|

1. |.
60 °C, overnight P'g"q oo

OH (e} \
st ' so, |
Silica-TRIP
Preparation of 10-Phenyl-9-phospha-10-silatriptycene (L1).

10-Phenyl-9-phospha-10-silatriptycene (L1) was synthesized with 2482 mg (0.5 mmol) of
tris(2-bromophenyl)phosphine according to the procedure for the preparation of S1, except for

using trichlorophenylsilane instead of tetrachlorosilane. A crude material was purified by GPC to

P
p 1 BuLi (6 eq) k j@
@\3 Et,O/THF, ~78 °C, 2 h S
2) PhSIiCly, —78 "C to 1t
Br 3) H,0, 1t @

L1, 49%

White solid. M.p. 244.6-246.3 °C. "H NMR (CDCL,) 8 7.20-7.28 (m, 6H), 7.70-7.72 (m, 3H),
7.76-7.78 (m, 3H), 7.94-8.00 (m, 3H), 8.26-8.30 (m, 2H). *C NMR (CDCL,) 8 127.13, 127.84 (d,
J=1.7Hz), 128.05 (d,J = 15.4 Hz), 128.94, 131.16, 133.18 (d, J = 1.1 Hz), 135.02 (d, J = 47.3 Hz),
136.51, 142.16 (d, J = 2.8 Hz), 146.81 (d, J =8.0 Hz). P NMR (C,D,) & —44.51. HRMS-ESI
(m/z): IM+H]" calcd for C,,H,(PSi, 365.09099; found, 365.09119.

give pure L1 in 49% yield.

Preparation of Silica-TPP. [4-(Ethoxydimethylsilyl)phenyl]diphenylphosphine (S2) was
prepared according to reported procedure.* S2 (0.34 mmol, 129.8 mg), silica gel (3.0 g), imidazole
(1.7 mmol, 120.2 mg), and anhydrous, degassed toluene (12 mL) were placed in a 50 mL glass tube
containing a magnetic stirring bar, and the tube was sealed with a screw cap. The suspension was
refluxed for 16 h. A mixture was filtered through a cotton, and was washed successively with
degassed toluene, degassed MeOH, degassed water, and again with degassed MeOH. After drying

in vacuum at 120°C overnight, the gel was treated with N-trimethylsilylimidazole (8.5 ml, excess)
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at 60°C for 12 h, and was filtered through a cotton and washed with degassed MeOH. Drying in
vacuum at 120°C overnight gave 3.1 g of Silica-TPP (loading amount: 0.053 mmol P/g, 47% yield

from S.M.).*
Ph,P
1) silica gel (3.0 g) §iMe3 §i—Me

Ph,P imidazole (5 eq) o it
Me _toluene, reflux _ L 4
Si-Me 2) TMS-imidazole /of,Sho\ o-Si-o
i . ; g )
S2 OFEt 60 °C, overnight (|) (I)
S0,
Silica-TPP

Experimental Procedures for Borylation

Typical Procedure for the Borylation of 2-Phenylpyridine (1a) with Immobilized Ligand
(Figure 1, with Silica-SMAP). In a glove box, Silica-SMAP (0.069 mmol/g, 0.0025 mmol, 0.5
mol%), bis(pinacolato)diboron (2) (127.0 mg, 0.50 mmol), dibenzyl (50 mg, as internal standard)
and anhydrous, degassed THF (0.72 mL) were placed in a 10 mL glass tube containing a magnetic
stirring bar. A solution of [Rh(OH)(cod)], (0.58 mg, 0.00125 mmol, 0.25 mol%) in THF (0.28 mL)
and 2-phenylpyridine (1a) (155.2 mg, 0.50 mmol) were added. The tube was sealed with a screw
cap and was removed from the glovebox. The mixture was stirred at room temperature for 1 h, and
filtered through a glass pipet equipped with a cotton filter. Solvent was removed under reduced
pressure. The yield of the product was determined by GC (103%). The crude material was purified
by Kugelrohr disitillation to give the corresponding arylboronate 3a (131.3 mg, 0.47 mmol) in 93%
isolated yield.

Typical Procedure for the Borylation of 2-Phenylpyridine (1a) with Soluble Ligand (Figure
1, with Ph-SMAP). In a glove box, bis(pinacolato)diboron (2) (127.0 mg, 0.50 mmol), dibenzyl (50
mg, as internal standard) and anhydrous, degassed THF (0.58 mL) were placed in a 10 mL glass
tube containing a magnetic stirring bar. A solution of Ph-SMAP (0.55 mg, 0.0025 mmol, 0.5 mol%)
in THF (0.14 mL), a solution of [Rh(OH)(cod)], (0.58 mg, 0.00125 mmol, 0.25 mol%) in THF
(0.28 mL) and 2-phenylpyridine (1a) (155.2 mg, 0.50 mmol) were added in this order. The tube was
sealed with a screw cap and was removed from the glovebox. The mixture was stirred at room
temperature for 1 h. Solvent was removed under reduced pressure. The yield of the product was
determined by GC (17%).

Typical Procedure for the Borylation of Functionalized Arenes (Table 1, entry 1). In a glove
box, Silica-SMAP (0.069 mmol/g, 0.0025 mmol, 0.5 mol%), bis(pinacolato)diboron (2) (127.0 mg,
0.50 mmol) and anhydrous, degassed THF (0.72 mL) were placed in a 10 mL glass tube containing
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a magnetic stirring bar. A solution of [Rh(OH)(cod)], (0.58 mg, 0.00125 mmol, 0.25 mol%) in THF
(0.28 mL) and 2-(3-methylphenyl)pyridine (1b) (169.2 mg, 0.50 mmol) were added. The tube was
sealed with a screw cap and was removed from the glove box. The mixture was stirred at room
temperature for 8 h, and filtered through a glass pipet equipped with a cotton filter. Solvent was
removed under reduced pressure. An internal standard (1,1,2,2-tetrachloroethane) was added to the
residue. The yield of the product was determined by 'H NMR (95%, C6°/C2’=46:1). The crude
material was then purified by Kugelrohr disitillation to give the corresponding arylboronate 3b
(110.1 mg, 0.37 mmol in 75% isolated yield).

Metal Screening for the Borylation

In preliminary research, the screening of various transition metal catalyst was performed in the

reaction of borylation of benzo[/]quinoline (1f) with PCy; (Table S1).
Table S1. Metal Screening for Various Metal-Catalyzed Borylation of Benzo[h]quinoline (1f).

X
Metal (M: 0.5 mol%)
PCys ( M/P1 1ori 2
dioxane, 110 °C, 8h O
1f (1.0 mmol) pinB—Bpin, 2 3f O7K
(0.5 mmol)

Entry Metal precurcer [MV/[L] GC conv. NMR yield

(%) (%)

1 [PtCL(H,C=CH,),], 11 17 18

2 [PtCL(H,C=CH,),], 12 0 0

3 Pd(OAC), 11 0 0

4 Pd(OAC), 1:2 0 0

5 [Ir(OMe)(cod)], 1:1 74 0*

6 [Ir(OMe)(cod)], 1:2 15 13

7 [Rh(OMe)(cod)], 1:1 100 99

8 [Rh(OMe)(cod)], 1:2 99 99

*The borylation afforded unidentified isomer.

S5



Ligand Effects (Table S2).

Table S2. Rh-catalyzed Borylation of Various Substrates with Silica-SMAP or PCy, Ligands or

with Ligand-Free systems.

Entry Substrate Product Ligand P/Rh  Temp. Time NMR yield
(O (b) (%)
1 Silica-SMAP 1 rt 1 103°
2 @ & PCy, 1 rt 1 35°
3 Q/Q @\/@ PCy, 2 rt 1 6"
4 1a Bpin 3 None - rt 1 10°
5 None - It 12 106"
6 Silica-SMAP 1 rt 2 108
7 PCy, 1 rt 2 trace
8 ©/\© m PCy, 2 rt 2 trace
9 " B3 PCy, 1 60 17 16
10 PCy, 2 60 17 5
11 None - 60 17 trace
12 Vo Vo Silica-SMAP 1 40 6 99
13 ©ANM62 @ﬁmm PCy, 1 60 14 3
14 . Bpin 3n PCy, 2 60 14
15 None - 60 14 2
16 Ve Me. Silica-SMAP 1 40 0.5 92
17 N N Py, 1 60 13 9
19 N TP (:ﬁ.“'h\,l;p PCy, 2 60 13 1
15 " None : 60 13 56

¢ Conditions: 1 (1.0 mmol), 2 (0.5 mmol), [Rh(OH)(cod)], (Rh: 0.0025 mmol), ligand (P: 0.0025 mmol or 0.0050
mmol), THF (1.0 mL). > GC yield.

Complementary Use of the Silica-SMAP-Rh and Silica-SMAP-Ir systems

Scheme S1. The Another Example of Complementary Borylation; The Borylation of
3-Acetylphenyl Diethylcarbamate Derivatives with Silica-TRIP-Rh and Silica-SMAP-Ir systems.

Rh(OMe)(cod)—
n-OMe Silica-TRIP \-OMe \-OMe
| . (0.5 mol%) | LN |
EtN__O + pinB-Bpin — = EttN__0O + Etal 0
bl \©)\Me THF, 40 °C e Me Zf Me
- ° °" © Bpin pinB
(6] S4 (1.2 eq) (2, 0.5 mmol) 81% (NMR) 9% (NMR)
Et;N_ O
T j Me
o]
Ir(OMe)(cod)—
~ ) Silica-SMAP a
s3 EN. O 0L O, iB-Bpin (0.5mol%) _ BN o 0__0
- e
? \ﬂ/ Me hexane, 70 °C Zl/ :©><Me
o 24 h 2 oin

S5 (1.2 eq) (2, 0.5 mmol) 99% (NMR)
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Table S3. Limitations of Complementary N- or O-Directed Borylation of Arenes.

Rh or Ir (0.5 mol%)

Silica-SMAP
DG _ ~ (0.5mol%) N N-DG
O'DG@/ * pinB—Bpin conditions _'\,/f
(Ar, 1 0r 2 eq) (2, 0.5 mmol) Bpin
Entry Substrate Conditions Products (NMR yield)
o) =
o) Z [Rh(OH)(cod)], <
o | R MeO N
1 MeO N THF, 40 °C,2 h spin ¥
1d Ar=1.0
R 2_9_9_%_ _____________________________________
0 % [Ir(OMe)(cod)], -
- | A N + MeO
2 MeO N hexane, 40 °"C 15 h 5
1d Ar=10¢eq Bpin * "
trace trace
Me\N
Me_
N/> [Rh(OH)(cod)], }
3 N THF, 40 °C, 13 h MeO Me
MeO Me Bpin
Ar=20¢eq o 3t
o 1t
8390
Me_
N/> [Ir(OMe)(cod)],
4 YEj/L N hexane, 60 °C, 4 h NR.
MeO Me
Ar=20e¢eq
o 1t
Me
Q Me [Rh(OH)(cod)], )K©€l\\l N\ MeOJjQAI\\I N\
e
1 Ar=10
_____________________________ q910/
o Me
Me [II'(OMC)(COC[)]Z )K@N N MeOJjQAI\\I N
6 Meo)bﬁﬁi hexane, 60 °C 1 h N~ oo N=(
e
1 Ar=10
Yoo Me = >99%

With the Silica-SMAP-Rh system, the borylation of 1d and 1t occurred at the position ortho to

the nitrogen-based directing group (Table S3, entries 1 and 3). However, the Silica-SMAP-Ir

system was not applicable to the borylation of these substrate (entries 2 and 4). The reaction might

be inhibited by the strong coordination ability of the nitrogen-based substitution. On the other hands,

the borylation of methyl 3-(3,5-dimethylpyrazolyl)methylbenzoate (1v) occurred cleanly at the

position ortho to the ester group irrespective of using the Rh or Ir catalyst systems (entries 5 and 6).
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Preparation of Substrates

The starting materials 1a, 1f and 1k are known compounds. The starting materials 1b°, 1¢°, 1d’,
1g*, 1h’, 1i'°, 15", 11%, 1m", 1n", 1p"°, 1q'°, 1r", 1s"® and 1u'"’ shown in Tables 1 and 2 are known

compounds.

Preparation of 2-(3,5-Dimethylphenyl)pyridine (1e). 2-(3,5-Dimethylphenyl)pyridine (1e) was
synthesized by the Suzuki-Miyaura coupling reaction of 3,5-dimethyphenylboronic acid (900 mg.
6.0 mmol) with 2-bromopyridine (790 mg. 5.0 mmol) according to the reported procedure.”
Purification by silica gel column chromatography (hexane/diethyl ether = 100:0-90:10) gave pure
le in 96% yield.

Colorless oil. 'H NMR (CDCl,) § 2.40 (s, 6H), 7.07 (s, 1H), 7.22 (m, 1H), 7.60 (s, 2H),
7.70-7.77 (m, 2H), 8.69 (d, J = 4.5 Hz, 1H). "C NMR (CDCl;) 6 21.26, 120.70, 121.97, 124.80,
130.67,136.72, 138.35, 139.42, 149.63, 157.86. Anal. Calcd for C,;H;N: C, 85.21%; H, 7.15%; N,
7.64% . Found: C, 85.16%:; H, 7.23%; N, 7.47%.

Preparation of 1-(3-Methylbenzyl)pyrrolidine (10). 1-(3-Methylbenzyl)pyrrolidine (10) was
synthesized by of 1-(bromomethyl)-3-methylbenzene (3.7 g. 20.0 mmol) with pyrrolidine (1.8 g.
250 mmol) according to the reported proceedure.”’ Purification by silica gel column

chromatography (hexane/diethyl ether = 100:0-90:20) gave pure 10 in 31% yield.

Me
\OAY;
10
Colorless oil. "H NMR (CDCl,) 8 1.79 (quin, J = 3.3 Hz, 4H), 2.34 (s, 3H), 2.48-2.53 (m, 4H),
358 (s,2H), 706 (d,J=7.5 Hz, 1H), 7.12 (d,J = 7.5 Hz, 1H), 7.16 (s, 1H), 7.20 (d, J = 7.5 Hz,

1H). ®C NMR (CDCl;) §21.28, 23.28, 54.17, 60.75, 126.04, 127.67, 128.14, 129.73, 13791,
139.35. HRMS-ESI (m/z): [M+H]" Calcd for C,,H 4N, 176.14338; found, 176.14352.

Preparation of Methyl 4-(1,3-Dimethylimidazolidin-2-yl)benzoate (1t). Methyl
4-(1,3-dimethylimidazolidin-2-yl)benzoate (1t) was prepared by the protection of methyl
4-formylbenzoate (2.5 g. 15.0 mmol) with N,N’-dimethylethylenediamine (1.5 g. 16.5 mmol)
according to the reported proceedure.”” The obtained crude material was purified by kugelrohr

disitillation to give pure 1t in 74% yield.
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Me_

N
0 Ay
MeO Me

0]

Pale yellow solid. M.p. 35.9-36.3 °C. '"H NMR (CDCl,) & 2.18 (s, 6H), 2.56-2.62 (m, 2H), 3.33
(s, 1H), 3.39-3.45 (m, 2H), 3.92 (s, 3H), 7.53 (d, J = 8.1 Hz, 2H), 8.04 (d, J = 8.1 Hz, 2H). "C
NMR (CDCl,) & 39.33, 51.97, 53.32, 91.81, 128.92, 129.65, 130.40, 145.42, 167.14. Anal. Calcd
for C,;H,sN,0,: C, 66.64%; H, 7.74%; N, 11.96%. Found: C, 66.71%; H,7.91%; N, 11.81%.

Characterization of Borylation Products

2-[2-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]pyridine (3a)

=

NS

N
3a
Bpin

White solid. M.p. 136.3-138.3 °C."H NMR (CDCL,) & 1.43 (s, 12H), 7.27-7 .44 (m, 3H), 7.66 (d,
J=178Hz,1H),7.73 (d,J =69 Hz, 1H), 7.81 (d, J = 8.1 Hz, 1H), 797 (td, J = 7.8, 1.5 Hz, 1H),
8.68 (d,J = 5.4 Hz, 1H). *C NMR (CDCl,) § 26.87,80.12, 117.42,121.20, 122.73, 127.84, 131 45,
131.51, 137.13, 141.93, 142.12, 156.59. A signal for the carbon directly attached to the boron atom
was not observed. HRMS-ESI (m/z): [M+Na]* Calcd for C,;H,,N'"'BO,Na, 303.15156; found,
303.15125.

2-[5-Methyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]pyridine (3b)

Bpin 3b

White solid. M.p. 147.7-149.1 °C. "H NMR (CDCl,) § 1.41 (s, 12H), 2.37 (s, 3H), 6.87 (d, J =
7.2 Hz, 1H), 7.34 (d, J = 5.4 Hz, 1H), 746 (s, 1H), 7.66 (d,J = 7.5 Hz, 1H), 7.77 (d, J = 7.5 Hz,
1H), 7.94 (td, J = 7.5, 1.5 Hz, 1H), 8.65 (d, J = 5.4 Hz, 1H). ®C NMR (CDCl,) § 21.23, 26.78,
80.04,117.30,121.82,122.55,131.32, 132.47, 137.38, 137.46, 141.75, 143.24, 156.75. A signal for
the carbon directly attached to the boron atom was not observed. HRMS-ESI (m/z): [M+H]" Calcd
for C,;H,;N'’BO,, 295.18527; found, 295.18495.

2-[5-Methoxy-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]pyridine (3c)

"]
MeO \N
Bpin 3¢
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White solid. M.p. 130.6-131.6 °C. "H NMR (CDCL,) & 1.41 (s, 12H), 3.85 (s, 3H), 6.99 (dd J =
8.1,2.1 Hz, 1H), 7.17 (d,J = 2.1 Hz, 1H), 7.36 (tm, J = 5.7 Hz, 1H), 7.62 (d, J = 8.1 Hz, 1H), 7.75
(d, J = 7.8 Hz, 1H), 7.95 (td, J = 7.8, 1.5 Hz, 1H), 8.66 (d, J = 5.7 Hz, 1H). *C NMR (CDCl,)
0 26.68, 55.22, 80.04, 106.83, 117.15, 117.45, 122.78, 132.46, 138.69, 141.75, 143.23, 156.13,
159.97. A signal for the carbon directly attached to the boron atom was not observed. HRMS-ESI
(m/z): [IM+Na]" Calcd for C,;H,,N'’BO;Na, 333.16213; found, 333.16223.

2-[5-Methoxycarbonyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]pyridine (3d)

(0] =

NS

MeO N

Bpin 3d

White solid. M.p. 173.8-174.2 °C. "H NMR (CDCL,) 6 1.44 (s, 12H), 3.95 (s, 3H), 745 (tm J =
5.7 Hz, 1H), 7.81 (d, J = 7.5 Hz, 1H), 7.93 (d, J = 7.9 Hz, 1H), 8.01-8.10 (m, 2H), 8.35 (s, 1H),
8.70 (d,J = 5.7 Hz, 1H). ®C NMR (CDCl,) § 26.90, 52.10, 80.40, 117.90, 122.31, 123.44, 129.90,
131.55,132.40, 137.51, 142.38, 143.33, 155.58, 167.27. A signal for the carbon directly attached to
the boron atom was not observed. HRMS-ESI (m/z): [M+Na]" Calcd for C,,H,,N'°BO,Na,
361.15704; found, 361.15724.

2-[3,5-Dimethyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]pyridine (3e)

1
Me \N

Bpin 3e

Me
White solid. M.p. 147.1-147.9 °C. '"H NMR (CDCL,) & 1.46 (s, 12H), 2.32 (s, 3H), 2.53 (s, 3H),

7.00 (s, 1H), 7.28-7.31 (m, 2H), 7.75 (d,J = 7.8 Hz, 1H), 7.86 (td, J = 7.8, 1.2 Hz, 1H), 8.60 (d, J =
54 Hz, 1H). C NMR (CDCL,) §20.93, 21.90, 28.16, 81.04, 117.69, 120.01, 122.26, 133.43,
137.69, 138.57, 140.40, 141.88, 143.25, 156.50. A signal for the carbon directly attached to the
boron atom was not observed. HRMS-ESI (m/z): [M+H]" Calcd for C,(H,sN'’BO,, 309.20092;
found, 309.20054.

10-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)benzo[/#]quinoline (3f)

L

Bpin

White solid. M.p. 171.2-172.8 °C. '"H NMR (CDCl,) 8 1.55 (s, 12H), 7.52 (dd, J = 7.8, 4.5 Hz,
1H), 7.65-7.72 (m, 2H), 7.77 (dd, J = 6.9, 1.5 Hz, 1H), 7.81 (d, J = 8.7 Hz, 1H), 7.88 (dd, J = 7.5,
1.5 Hz, 1H), 8.19 (dd, J = 7.8, 1.5 Hz, 1H), 8.90 (dd, J = 4.5, 1.5 Hz, 1H). ®C NMR (CDCl,)
0 25.10, 83.10, 121.66, 124.42, 126.12, 127.80, 128.02, 128.12, 130.69, 132.53, 134.26, 135.95,
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146.29, 146.57. A signal for the carbon directly attached to the boron atom was not observed.
HRMS-ESI (m/z): [M]" Calcd for C,;H,N'’BO,, 304.16234; found, 304.16165.

1-Methyl-2-[2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]-1H-imidazole (3g)

D
L
39
B

pin
White solid. M.p. 150.0-150.3 °C. '"H NMR (CDCl,) & 1.33 (s, 12H), 3.85 (s, 3H), 6.84 (d, J =
1.5 Hz, 1H), 7.13 (d,J = 1.5 Hz, 1H), 7.28 (m, 1H), 7.36 (td, J=7.2, 1.2 Hz, 1H), 743 (d,J =7.2
Hz, 1H),7.71 (d,J = 6.9 Hz, 1H). *C NMR (CDCl,) 6 25.53,34.41,80.34, 121.17, 121.20, 122 .43,
123.00, 127.63, 129.87, 131.28, 132.14. A signal for the carbon directly attached to the boron atom
was not observed. HRMS-FD (m/z): [M]" Calcd for C,,H,,N,""BO,, 284.16961; found, 284.16952.

N-(1-Hydroxy-2-methylpropan-2-yl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzam
ide (3h’)

O Me Me

: JL NK/OH
H 3hl
B

pin

White solid. M.p. 152.1-153.1 °C. '"H NMR (CDCl,) & 1.38 (s, 12H), 1.40 (s, 6H), 3.78 (d, J =

6.9 Hz, 2H), 4.34 (bt, J = 6.9 Hz, 1H), 6.02 (bs, 1H), 7.37-7.48 (m, 3H), 7.69 (d, J = 6.6 Hz, 1H).

BC NMR (CDCl,) §24.35, 24.69, 56.80, 68.44, 83.12, 123.88, 129.17, 131.02, 133.18, 138.65,

170.79. A signal for the carbon directly attached to the boron atom was not observed. HRMS-ESI
(m/z): [IM+Na]" Calcd for C,;H,,N'’BO,Na, 341.18834; found, 341.18815

1-[2-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]-1H-pyrazole (3i)
"

N
3i
Bpin

White solid. M.p. 46.3—47.3 °C. '"H NMR (CDCl,) & 1.36 (s, 12H), 6.45 (t,J = 2.1 Hz, 1H), 7.30
(dd,J=69,15Hz, 1H), 7.37-7.44 (m, 2H),7.59 (d,J = 6.3 Hz, 1H), 7.66 (d, J =2.1 Hz, 1H), 7.87
(d, J = 2.1 Hz, 1H). ®C NMR (CDCl,) 8 24.67, 83.32, 107.65, 117.53, 126.33, 126.37, 129.93,
133.79, 138.98, 142.67. A signal for the carbon directly attached to the boron atom was not
observed. HRMS-ESI (m/z): [M+Na]* Calcd for C,;;H,N,'"BO,Na, 292.14681; found, 292.14664.

3.,5-Dimethyl-1-[2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]-1H-pyrazole (3j)
Me

mMe
N‘N

3
Bpin
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Colorless oil. '"H NMR (CDCl,) 8 1.22 (s, 12H), 2.19 (s, 3H), 2.27 (s, 3H), 5.93 (s, 1H), 7.27 (m,
1H),7.37 (td,J=7.5,12 Hz, 1H), 747 (td,J = 7.8, 1.5 Hz, 1H), 7.74 (dd, J = 7.5, 1.2 Hz, 1H). °C
NMR (CDCl,) 6 11.75, 13.28, 24.53, 83.37, 105.61, 125.49, 127.32, 130.50, 134.90, 139.89,
143.31, 147.70. A signal for the carbon directly attached to the boron atom was not observed.
HRMS-ESI (m/z): [M+Na]* Calcd for C,,H,;N,'’BO,Na, 320.17811; found, 320.17809.

2-[2-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl|pyridine (3k)
0
Bp 75
White solid. M.p. 125.7-127.0 °C. "H NMR (CDCl,) 8 1.25 (s, 12H), 4.34 (s, 2H), 7.12-7.29 (m,
3H), 7.39 (t,J = 6.6 Hz, 1H), 748 (d,J = 7.5 Hz, 1H), 7.70 (d,J = 6.6 Hz, 1H), 7.83 (td, /= 7.5,
1.5 Hz, 1H), 9.11 (d, J = 4.8 Hz, 1H). ®C NMR (CDCl;) 8 25.89, 39.68, 80.76, 122.02, 125.20,
126.11, 126.54, 126.82, 130.93, 138.99, 139.72, 143.70, 158.76. A signal for the carbon directly
attached to the boron atom was not observed. HRMS-ESI (m/z): [M+H]" Calcd for C,,H,;N'’BO,,
295.18527; found, 295.18491.

1-[5-Methyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl]-1H-pyrazole (31)

M
e[ j ’\‘l§
Bpih‘\ 3l

Colorless oil. '"H NMR (CDCl,) & 1.33 (s, 12H), 2.29 (s, 3H), 5.63 (s, 2H), 6.24 (t, J = 1.8 Hz,
1H), 6.88 (s, 1H),7.10 (d,J=7.8 Hz, 1H), 745 (d,J = 1.8 Hz, 1H), 7.55 (d, J = 1.8 Hz, 1H), 7.76
(d,J=7.8 Hz, 1H). ®C NMR (CDCL,) § 21.43,24.69, 54.89, 83.59, 105.29, 127.92, 129.11, 129.55,
136.46, 139.06, 141.79, 143.04. A signal for the carbon directly attached to the boron atom was not
observed. HRMS-ESI (m/z): [M+H]" Calcd for C,;H,,N,''BO,, 299.19254; found, 299.19257.

N,N-Dimethyl-1-[5-methyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenylJmethana

M
e\@NMeZ
B

pin 3m

mine (3m)

White solid. M.p. 86.6-88.8 °C. '"H NMR (CDCl,) & 1.30 (s, 12H), 2.29 (s, 3H), 2.53 (s, 6H),
3.80 (s, 2H), 6.83 (s, 1H), 7.03 (d, J = 7.5 Hz, 1H), 742 (d, J = 7.5 Hz, 1H). "C NMR (CDCl,)
0 21.19, 26.26,45.51,65.11,80.34, 123.92, 128.09, 131.51, 137.12, 140.21. A signal for the carbon
directly attached to the boron atom was not observed. HRMS-ESI (m/z): [M+H]" Calcd for
C,(H,;N'’BO,, 275.21657; found, 275.21715.

N,N-Dimethyl-1-[2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]ethanamine (3n)
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Me

d\NMeZ
B

pin  3n

Colorless oil. '"H NMR (CDCl,) § 1.29 (s, 6H), 1.32 (s, 6H), 1.44 (d, J = 6.9 Hz, 3H), 2.43 (s,
6H), 4.14 (q, J = 6.9 Hz, 1H), 7.01 (m, 1H), 7.16-7.25 (m, 2H), 7.54 (m, 1H). “C NMR (CDCl,)
0 11.87,26.32,27.17,40.44, 65.58, 79.97, 121.64, 127.36 (x2C), 130.63, 144.10. A signal for the
carbon directly attached to the boron atom was not observed. HRMS-ESI (m/z): [M+Na]" Calcd
for C,;H,,N'"'BO,Na, 297.19851; found, 297.19907.

1-[5-Methyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl]pyrrolidine
hydrochloride salt (30”)

HCI

B 30'

pin

White solid. M.p. 197.3-200.3 °C. '"H NMR (CDCl,) 8 1.36 (s, 12H), 1.98-2.03 (m, 2H),
2.20-2.23 (m, 2H), 2.42 (s, 3H), 2.86-2.95 (m, 2H), 3.57 (sext,J = 5.1 Hz, 2H),4.59 (d,J = 6.0 Hz,
2H), 7.22 (d, J = 7.8 Hz, 1H), 7.79 (d, J = 7.8 Hz, 1H), 7.90 (s, 1H), 12.28 (bs, 1H). "C NMR
(CDCl,) 8 21.38, 23.01, 24.79, 52.34, 55.70, 84.09, 129.80, 132.93, 136.03, 136.90, 143.14. A
signal for the carbon directly attached to the boron atom was not observed. HRMS—-ESI (m/z):
[M-CI]* Calcd for C;H,,N'’BO,, 301.23222; found, 301.23240.

1,3-Dimethyl-2-[2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenylJimidazolidine (3p)
Me\N/>
d N 3p
Bpir'1V| ©

White solid. M.p. 107.6-108.3 °C. '"H NMR (CDCl,) § 1.29 (s, 12H), 2.46 (s, 6H), 2.72 (q, J =
3.6 Hz, 2H), 3.77 (q, J = 3.6 Hz, 2H), 3.87 (s, 1H), 7.09 (d,J = 7.5 Hz, 1H), 7.20 (td,J =75, 1.5
Hz, 1H), 7.31 (td, J = 7.5, 1.2 Hz, 1H), 7.56 (d, J = 7.5 Hz, 1H). ®C NMR (CDCl,) § 25.90, 41.58,
53.67, 80.26, 95.18, 124.04, 127.06, 128.92, 131.93, 139.05. A signal for the carbon directly
attached to the boron atom was not observed. HRMS—ESI (m/z): [M+H]* Calcd for C,;H,,N,'"°BO,,

302.22747; found, 302.22715.

(E)-2,4,6-Trimethyl-N-{1-[2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]ethylidene
}aniline (3q)

M
N-Mes

|
L
3
B q

pin
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White solid. M.p. 201.2-202.4 °C. "H NMR (CDCL,) 6 1.02 (s, 12H), 2.19 (s, 9H), 2.32 (s, 3H),
6.92 (s, 2H), 7.30 (d, J = 7.2 Hz, 1H), 7.49-7.56 (m, 2H), 7.68 (d, J = 7.2 Hz, 1H). "C NMR
(CDCly) 6 14.21, 18.21, 20.79, 25.74, 79.92, 123.84, 127.45, 128.86, 130.44, 13242, 133.37,
136.52, 137.96, 138.43, 177.71. A signal for the carbon directly attached to the boron atom was not
observed. HRMS-ESI (m/z): [M+Na]" calcd for C,;H;,'' BNO,Na, 385.22981; found, 385.22946.

(E)-1-[2-(4.,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]ethanone O-Methyloxime (3r)

.OM
NOe

©\)|\Me
Bpin 3"
Colorless oil. '"H NMR (CDCL;) § 1.34 (s, 12H), 2.22 (s, 3H), 3.97 (s, 3H), 7.31-7.44 (m, 3H),
7.69 (dm, J = 7.5 Hz, 1H). ®C NMR (CDCl,) § 16.16, 24.69, 61.57, 83.79, 127.33, 127.90, 130.28,
134.79, 143.07, 158.54. A signal for the carbon directly attached to the boron atom was not
observed. HRMS-ESI (m/z): [M+Na]" Calcd for C,sH,,N'’'BO,Na, 297.16213; found, 297.16162.

(E)-1-[3-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)naphthalen-2-ylJethanone
O-Methyloxime (3s)

_.OM
NOe

L
B

pin 3s
White solid. M.p. 140.6-142.1 °C. "H NMR (CDCL,) 6 1.39 (s, 12H), 2.30 (s, 3H), 4.01 (s, 3H),
7.47-7.51 (m, 2H), 7.80-7.87 (m, 3H), 8.23 (s, 1H). "C NMR (CDCl,) 6 16.14,24.71,61.58, 83.81,
12642, 126.60, 127.19, 128.01, 128.17, 132.61, 134.03, 136.25, 139.06, 158.36. A signal for the
carbon directly attached to the boron atom was not observed. HRMS—-ESI (m/z): [M+Na]" Calcd
for C,,H,,'' BNO;Na, 347.17778; found, 347.17812.

Methyl 4-(1,3-Dimethylimidazolidin-2-yl)-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)benzoate (3t)
Me\N
0 N
MeO Bpin'
o}
White solid. ML.p. 98.7-99.8 °C. '"H NMR (CDCl,) 8 1.31 (s, 12H), 2.47 (s, 6H),2.76 (q, J = 4.2
Hz, 2H), 3.78 (q, J = 4.2 Hz, 2H), 3.89 (s, 3H), 391 (s, 1H), 7.17 (d,J =7.8 Hz, 1H), 792 (d, J =

7.8 Hz, 1H), 8.22 (s, 1H). *C NMR (CDCl,) § 25.90, 41.61, 51.74, 53.76, 80.49, 94.61, 124 .06,
128.75, 130.56, 133.45, 144 .08, 167.67. A signal for the carbon directly attached to the boron atom
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was not observed. HRMS-ESI (m/z): [M+Na]" Caled for C,,H,,N,""BO,Na, 382.21489; found,
382.21475.

Methyl 4-Formyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzoate (4t)
o}

H
o 4
White solid. M.p. 108.6-109.5 °C. '"H NMR (CDCl,) & 1.41 (s, 12H), 3.96 (s, 3H), 8.02 (d, J =
8.1 Hz, 1H), 8.21 (dd, J = 8.1, 1.5 Hz, 1H), 8.53 (d, J = 1.5 Hz, 1H), 10.63 (s, 1H). "C NMR
(CDCl,) 8 24.77,54.43,84.74,127.78, 131.86, 133.65, 136.87, 144.22,166.41, 194.35. A signal for
the carbon directly attached to the boron atom was not observed. HRMS-FD (m/z): [M]* Calcd for
C,sH,,'’BOs, 289.13619; found, 289.13603.

Methyl 4-(1,3-Dioxan-2-yl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzoate (3u)

C/j
(0]
MeO

O  Bpin
Colorless wax. "H NMR (CDCl,) § 1.46 (m, 13H), 2.22 (m, 1H), 3.90 (s, 3H), 3.99 (td, J = 12.0,
24 Hz,2H), 4.28 (dd, J = 10.2, 5.1 Hz, 2H), 5.52 (s, 1H), 7.55 (dd, J = 7.8, 1.8 Hz, 1H), 7.60 (s,
1H), 7.94 (d, J = 7.8 Hz, 1H). "C NMR (CDCl;) §24.79, 25.59, 52.24, 67.35, 84.01, 100.93,
126.68, 128.87, 130.06, 133.83, 142.00, 168.41. A signal for the carbon directly attached to the
boron atom was not observed. HRMS-ESI (m/z): [M+Na]* Calcd for CH,;,''BO,Na, 370.16727;
found, 370.16710.

Methyl 4-Formyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzoate (4u)
o}

4u H
MeO

O Bpin
White solid. M.p. 102.6-105.5 °C. '"H NMR (CDCl;) § 1.44 (s, 12H), 3.96 (s, 3H), 7.94 (dd, J =
8.1, 1.5 Hz, 1H), 8.02 (d, J = 1.5 Hz, 1H), 8.09 (d, J = 8.1 Hz, 1H), 10.10 (s, 1H). "C NMR
(CDCl,) 8 24.76,52.72,84.50, 129.36, 130.07, 133.87, 137.94, 138.63, 167.75, 192.06. A signal for
the carbon directly attached to the boron atom was not observed. HRMS-ESI (m/z): [M+H]" Calcd
for C,sH,,'"BOs, 290.14346; found, 290.14368.
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Scan 16

AcqTime 3.4983 s

1.502 s
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0. 1373 Hz
RGain

18
Printed  2011/Sep/03 19:51:55
Operator

2.0

1. 2456

0. 9921

~3. 1575

MeO

/4

1d

T T T T T T T

8 7

o

3.9588

1.7207— ———
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Original File:
Date

Sep 211
Comment
C13 Statdard Observe O /
Stick=none Tune=6.4 Match=0.4 |
e % >
xMos N
ObsFreq 75.43 MHz Meo N
ObsSet =1.0 kHz
ObsFine 996. 3672 Hz
Point 32768 1d
Frequecy (Span) 18761.73 Hz
Scan 224
AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0
Solvent CDCls
Reference 77.0 ppn
Broad. Factor 0. 2863 Hz
RGain
Printed  2011/Sep/03 19:52:46
Operator

Iy

AN

167.0786——

. 4176

. 0000
76.5673
52.1536 —

F 8 Rre IT3e8 38
8 g 888 H888S S RRe

S24



Original File:
Date

May 29 11 —=
Comment
STANDARD 1H OBSERVE |
Obshuc " Me N
Exdode NON N
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz
Point 16384 e
Frequecy (Span) 4500. 45 Hz
Scan 16
%q‘l’iu 3. ;983 s
1.502 s
Pulsel 6.0 us Me
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0.1373 Hz
RGain 30
Printed  2011/Sep/03 19:53:47
Operator
=3
e
3
2 2
D
o o
/ / )
L ‘_)J LA‘- _J u{
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
e RRNNR SNNNS =§
wes

2. 4030
1.579
0. 0000-
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Original File:
Date Aug 30 11
Comment

C13 Statdard Observe
Stick=none Tune=6.4 Match=0.4

ObsNuc 3¢

ExMode NON
ObsFreq 75.43 MHz
ObsSet -1.0 kHz
ObsFine 996. 3672 Hz
Point 32768

Frequecy (Span) 18761.73 Hz
Scan 288

AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0 %
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0. 2863 Hz
RGai 30

ain
Printed  2011/Sep/03 19:55:00
Operator

Me

Me

/

1e

149. 6261

124, 8026———
121.9710——

120. 7082—

—y
N
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Original File:
Date

Sep 211

Comment
STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz
Point 16384
Frequecy (Span) 4500. 45 Hz
Scan 16
AcqTime 3.4983 s
1.502 s

Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0.1373 Hz
RGain

30
Printed 2011/Sep/03 19:56:18
Operator

1f

o -

S

0.0000——o

\
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Original File:
Da Sep 211

t
Co;en L \

C13 Statdard Observe
Stick=none Tune=6.4 Match=0.4

ObsNe 3¢ =
sNuc
ExMode NON N
ObsFreq 75.43 MHz
ObsSet -1.0 kHz 1f
ObsFine 996. 3672 Hz
Point 32768
Frequecy (Span) 18761.73 Hz
can 240
AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0 %
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0. 2863 Hz
i 3

ain 0
Printed  2011/Sep/03 19:57:02
Operator

148.8746——

146,

135, 8555——
133, 6236 —
}31 5056—
127,
i2r ob
127.1
e :azz-/
95. 356
i3 7
o
~—
k=]
B
77,0000
76,5749 —
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Original File:
Date

Sep 211
Comment
STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz
Point 16384
Frequecy (Span) 4500. 45 Hz
Scan 16
AcqTime 3.4983 s
1.502 s
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0.1373 Hz
RGain 12
Printed  2011/Sep/03 19:58:06
Operator

3.1626

~U. 9316
~0. 9701

UL

—~3. 0993

T T

?

SSY

PO [
N

o -

3.7
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Original File:
Date Sep 211 Me

AN
C
OIIIIET; Statdard Observe N \
Stick=none Tune=6.4 Match=0.4
ObsN 13 N
Exdode NON N
ObsFreq 75.43 MHz
ObaFin 996, 3617 1 1
s 3
l"oin:“e 32768 g g
Frequecy (Span) 18761.73 Hz
Scan 800
AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0 %
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0. 2863 Hz
RGain 30
Printed  2011/Sep/03 19:59:09
Operator
LA S S B S B S0 BN S A S S S S S S S S S S S S S S S S S S S S S S S S S S S B S S B S S S S B S S S S B S S S S S S S S S S S S S S S S S S B S S S e
180 160 140 120 100 80 60 40 20
g .Z J‘ 3 / ppm /\\
~ © —
sgagee 552 :
~ A e P e rSw >
= LLEELR RRe 3
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Original File:
Date

Sep 211

Comment
STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz
Point 4
Frequecy (Span) 4500. 45 Hz
Scan 16
AcqTime 3.4983 s
1.502 s

Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0.1373 Hz
RGain

24
Printed  2011/Sep/03 20:00:01
Operator

Ay

g

0, 1104

O

1h

o -

4.1145

1.7619——

1, 3883

Me
Me

S31



Original File:
Date Sep 211

Comment O Me
(le."f zlaldar# Obs;rxel‘ 04
tick=none Tune=6. tch=0.
" ~ Me
sNuc 3¢
ExMode NON N
ObsFreq 75. 43 MHz
ObaFin 996, 3612 1 1ih
Point 32768 :
Frequecy (Span) 18761.73 Hz
Scan 128
AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 pus
Temperature 29.0 é
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0. 2863 Hz
ain 30
Printed  2011/Sep/03 20:01:03
Operator
LA S S S B S S S S S S S S S S S S S S S S S S B S S S S S S S S S S S S S B S S B S S S S B S S S S B S S B S S S S S S S S S S S S S S S B S S S e
180 160 140 120 100 80 40 20
| | g& 3 / ppm N
- ~ — o~ o~
8 2 /8 g 3
- Tobalng S .
2 L L ISS &
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Original File:
Date

Aug 23 11

Comment
STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz
Point 16384
Frequecy (Span) 4500. 45 Hz
Scan 16
AcqTime 3.4983 s
1.502 s

Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0.1373 Hz
RGain

29
Printed  2011/Sep/03 20:02:31
Operator

10, 9562

o -

S

7.
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Original File:
Date

Sep 211
Comment
C13 Statdard Observe
Stick=none Tune=6.4 Match=0.4

ObsNuc 13C

ExMode NON
ObsFreq 75.43 MHz
ObsSet -1.0 kHz
ObsFine 996. 3672 Hz
Point

32768
Frequecy (Span) l!li;gl. 73 Hz

can

AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0 %
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0. 2863 Hz
i 30

ain
Printed  2011/Sep/03 20:03:14
Operator

141.0707——— |

140, 1825 — 5 -
119, 1394—3

S34



Original File:
Date

Jun 23 11

Comment
STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz
Point 4
Frequecy (Span) 4500. 45 Hz
Scan 16
AcqTime 3.4983 s
1.502 s

Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0.1373 Hz

RGain 29
Printed  2011/Sep/03 20:03:57
Operator

—~3.8579

~0. 9383

—

LAY

] ? B 0293

©0 -

ik
—N = i
ILIITTH o

Ll N N N N N N N N N N N

o

6. 0001

o -

-

¥
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Original File:
Da:gm v Sep 311 Me
Comment
C13 Statdard Observe =3
Stick=none Tune=6.4 Match=0.4 p Me
ObsNuc 3¢
Exdode NON N\N
ObsFreq 75. 43 MHz
ObsSet -1.0 kHz -
ObsFine 996. 3672 Hz 1 ]
Point 32768
Frequecy (Span) 18761.73 Hz
Scan 192
AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 pus
Temperature 29.0 é
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0. 2863 Hz
ain 30
Printed  2011/Sep/03 20:04:44
Operator
LA S S S B S S S S S S S S S S S S S S S S S S B S S S S S S S S S S S S S B S S B S S S S B S S S S B S S B S S S S S S S S S S S S S S S B S S S e
180 160 140 120 100 80 60 40 20
A ] S /N /|
g 3B 3 582 2
-~ 8§,~ §
f iz S A <+Sw =4
s 83 888 g RRe sded

S36



Original File:
Date

Sep 211

Comment

STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz

Point 16384
Frequecy (Span) 4500. 45 Hz
Scan 16

AcqTime 3.4983 s

1.502 s
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0. 1373 Hz
RGain

12
Printed  2011/Sep/03 20:05:29
Operator

—1.0

5.2615

1.0208
2.0992

12,1787

o -

4.1603

S37



Original File:
Date

o Sep 211
on(e:r;; Statdard Observe N
Stick=none Tune=6.4 Match=0.4 |
ObsNuc 3¢
Exlsiode NON N /
ObsFreq 75. 43 MHz
ObsSet -1.0 kiz 1k
ObsFine 996. 3672 Hz
Point 32768
Frequecy (Span) 18761.73 Hz
Scan 128
AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 pus
Temperature 29.0 é
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0. 2863 Hz
ain 30
Printed  2011/Sep/03 20:06:14
Operator
LA S S S S B S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S B S S B S S S S B S S S S B S S B S S S S S S S S S S S S S S S B S S S
180 160 140 120 100 80 60 40 20
| ] ; | 3 / ppm N |
3 55 8% 582
5 ; 3 < ggs S e 2
g - g% 88S8§ S5 ¥
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Original File:
Date

Jun 21 11

Comment

STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz

Point 16384
Frequecy (Span) 4500. 45 Hz
Scan 16

AcqTime 3.4983 s
1.502 s
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0. 1373 Hz

RGain 29
Printed  2011/Sep/03 20:07:16
Operator

~1.0
~T.0478
U,

L
3

A

~Z. 1665

Jo

3. 24812

Me

z-Z

1l

T T T T T T T T

|

\i iié |
ééégéﬁgzgéé RS
Ll N AN N N N N N NN COoo

5.2876

o -

-

2, 3268
62 v
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Date Aug 30 11

Comment
C13 Statdard Observe
Stick=none Tune=6.4 Match=0.4

ObsNuc e

ExMode NON
ObsFreq 75.43 MHz
ObsSet =1.0 kHz
ObsFine 996. 3672 Hz
Point 32768
Frequecy (Span) 18761.73 Hz
Scan 128

AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0 C
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0.25 Hz
RGain

30
Printed  2011/Sep/03 20:09:53
Operator

Me

11

z-Z

3—
7_,——-

s

ssssS

105. 7636——

21.1052
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Date Sep 211 Me

Comment
STANDARD 1H OBSERVE

NM62

ObsNuc 'H

OE:IIo:de NON .
sFreq 299.96 MHz

ObsSet -1.0 kiiz im

ObsFine 995, 0047 Hz

Point 16384

Frequecy (Span) 4500. 45 Hz

Scan 16

AcqTime 3.4983 s

PD 1.502 s

Pulsel 6.0 pus

Temperature 29.0 %

Solvent CDCls

Reference 0.0 ppm

Broad. Factor 0.25 Hz
ain 19

Printed  2011/Sep/03 20:12:50

Operator

378973

EAY

—

1
1
1
1
1
1
3.
2
2
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Original File:
Date

Sep 211
Comment
C13 Statdard Observe

Me

NM62

Stick=none Tune=6.4 Match=0.4
ObsNuc 3¢
ExMode NON
ObsFreq 75.43 MHz
ObsSet -1.0 kHz 1 m
ObsFine 996. 3672 Hz
Point 32768
Frequecy (Span) 18761.73 Hz
Scan 192
AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0
Solvent CDCl3
Reference 77.0 ppn
Broad. Factor 0. 2863 Hz
RGain 30
Printed  2011/Sep/03 20:13:37
Operator
b, e bhima dha ol dhidd b sk colnki e e ) A.uvmn.u..uml.um.mm. e ] 1 it ik 0t U0 b bl .-..IuILLI bt s il Badhudis s Al e a..uu.‘n. Lol alidli . kLaidid

180

160

140

i

2
g

2
S

~
-3 ©

fs8NE

————

120

100
3 / ppm

N

g82
RS

64.3073 —

60

45.2911

40

20

21.1735
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Original File:
Date

Aug 31 11

Comment

STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz

Point 16384
Frequecy (Span) 4500. 45 Hz
Scan 16

AcqTime 3.4983 s

1.502 s
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0.1373 Hz
RGain

1
Printed  2011/Sep/03 20:14:27
Operator

O TT~4.979

Me
NMGQ

in

— 0. 0019

3.0

©0 -

L
0= —N0
PHONNGANN
RRRRRRRRSS

o -

-

0.0000——o
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Original File:
Date Aug 31 11
Comment

C13 Statdard Observe
Stick=none Tune=6.4 Match=0.4

ObsNuc 3¢

ExMode NON
ObsFreq 75.43 MHz
ObsSet -1.0 kHz
ObsFine 996. 3672 Hz
Point 32768

Frequecy (Span) 18761.73 Hz
can 96

AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0 é
Solvent CDCls
Reference 77.0 ppm
groad. Factor 0. 2863 Hz
Gai

ain 30
Printed  2011/Sep/03 20:15:10
Operator

Me

in

NMe2

144.15286——

65.9243 —

43.1276
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Original File:
Date

Aug 31 11
Comment
STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz
Point 4
Frequecy (Span) 4500. 45 Hz
Scan 16
AcqTime 3.4983 s
1.502 s
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0
Broad. Factor 0.1373 Hz
RGain

14
Printed  2011/Sep/03 20:16:01
Operator

Me

10

3. 9885
9807

"

©0 -

5 4324
//i 3 / ppm x
—— — - »—
ERRESRSST & 883893  3ReERR g
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Original File:
Date

Aug 31 11
Con(e:r;; Statdard Ob:
atdar serve
Stick=none Tune=6.4 Match=0.4 Me
ObsNuc 13C N
ExMode NON
ObsFreq 75.43 MHz
ObsSet -1.0 kHz
ObsFine 996. 3672 Hz
Point 32768 1
Frequecy (Span) 18761.73 Hz (o)
Scan 4000
AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0 %
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0. 2863 Hz
ain 30
Printed  2011/Sep/03 20:16:56
Operator
LA S S S B S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S B S S B S S S e B S S S S B S S S S S S S S S S S S S S S S S S BN S S S
180 160 140 120 100 80 60 40 20
I;} S /N | ||
—
~~N b~ ~
B Tl S i
gk  a8ss RRe g€ 3 g%

S46



Original File:
Date Jul 19 11 Me\
Comment N

STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz N 1
ObsSet -1.0 kHz p
ObsFine 995. 0047 Hz \
Point 16384
Frequecy (Span) 4500. 45 Hz M e
Scan 32
AcqTime 3.4983 s

1.502 s

Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0.1373 Hz
RGain 18
Printed  2011/Sep/03 20:18:04
Operator

5. 9597

2.0232
9201

e
1.0
Rl]

7

6 4 3 2 1
iy o P b
23832.888 993 b33z e B 3

8

MSISRSISISISRSRSIS e eI
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Date Jul 21 11 N
Comment

C13 Statdard Observe

Stick=none Tune=6.4 Match=0.4

ObsN ne
Exlode NON N 1p
gsgreq 7?. ;Jkﬂmlz \
t -1
ObsFine 996. 3672 Hz Me
Point 32768
Frequecy (Span) 18761.73 Hz
Scan 5000
AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0 C
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0.25 Hz
RGain 30
Printed  2011/Sep/03 20:19:41
Operator
B Ee o e e e L B e e e e e e e e e e s S o S e e B e e B e B e e e e e e e e e B e L s e e e e e e e e e e S
180 160 140 120 100 80 60 40 20
14 SUDw | /N | |
~ g w0 =82 o
8 = 8 g82 § g
8 S88 g S5 @ 8

S48



Original File:
Date

Jul 16 11 .Mes
Comment
STANDARD 1H OBSERVE
ObsNuc 'H I
Oneire 299,96 Mt M
sFreq 3 z
ObsSet -1.0 kHz e
ObsFine 995. 0047 Hz
Point 16384 1
Frequecy (Span) 4500. 45 Hz q
Scan 16
AcqTime 3.4983 s
PD 1.502 s
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0.1373 Hz
RGain 24
Printed  2011/Jul/28 15:24:53
Operator
PO
3
o
[
g B E
-
o - B
= o 5
=4 o 2 F-q
o o
/ f
E 4 4 4
l M me L A
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giginal File: Jul 26 11

te u

Comment - M es

C13 Statdard Observe N
Stick=none Tune=6.4 Match=0.4 |

ObsNuc 13C

Obapre " M
sFreq . 43 MHz

ObsSet -1.0 kHz e

ObsFine 996. 3672 Hz

Point 32768 1 q

Frequecy (Span) 18761.73 Hz

Scan 300

AcqTime 1.4992 s

PD 1.501 s

Pulsel 6.0 pus

Temperature 29.0 %

Solvent CDCls

Reference 77.0 ppm

Broad. Factor 0. 2863 Hz

Gain 30

Printed  2011/Jul/28 15:37:56

Operator

165. 4464——
146. 5289——
139.2116—38 7
8472
514?—
1 3595//
o
N—
k=]
]
4251 ~_
0000 —=
5140 —
Tois —_
1577 —~
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Original File:
Date  11/May/2016 00:00:00
Comment

STANDARD 1H OBSERVE

ObsNuc 'H

ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz

Point 16384
Frequecy (Span) 4500. 45 Hz
Scan 16

AcqTime 3.4983 s

1.502 s
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0.1373 Hz
RGain

14
Printed  2011/Sep/03 20:20:24
Operator

~3.0

— ~2.8479

S 7
N

—2.9726

.OMe

Me
1r

©0 -

64
637
361
001

2.2200

1.

0. 0000———
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Original File:
Date

Sep 211
Comment
C13 Statdard Observe
Stick=none Tune=6.4 Match=0.4

ObsNuc 13C
ExMode NON
ObsFreq 75.43 MHz
ObsSet -1.0 kHz
ObsFine 996. 3672 Hz
Point 32768
Frequecy (Span) 18761.73 Hz
Scan 48
AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0 %
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0. 2863 Hz
i 30

ain
Printed  2011/Sep/03 20:21:09
Operator

.OMe

Me
1r

154, 7047—
136. 6677——

61.7870
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Original File:
Date

Jun 30 11

Comment
STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kH
ObsFine 995. 0047 Hz
Point 4
Frequecy (Span) 4500. 45 Hz
Scan 16
AcqTime 3.4983 s
1.502 s

Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0
Broad. Factor 0.1373 Hz
RGain 30
Printed  2011/Jul/28 15:33:11
Operator

N2, 0071

e
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_.OMe

Me
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L N N N N e e N SN N N N NN

T N

1

o
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4.0522
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2.3443

1. 5504
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Original File:
Date

Jul 22 11 ,OMe

Comment
C13 Statdard Observe N
Stick=none Tune=6.4 Match=0.4 |
ObsNuc 3¢
bsfre .43 M
ObsSet 1.0 Kz e
ObsFine 996. 3672 Hz
Froquecy (Span) 18761.73 1
Scan ) oren 256 S
AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 pus
Temperature 29.0 é
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0. 2863 Hz
ain 30
Printed  2011/Jul/28 15:35:54
Operator
LA S S S B S S S S S S S S S S S S S S S S S S B S S S S S S S S S S S S S B S S B S S S S B S S S S B S S B S S S S S S S S S S S S S S S B S S S e
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2 SRBUNSINNEN RRe 5 o
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Original File:
Date

7.2675

3.9185

1.

Aug 30 11 Me\
Comment
STANDARD 1H OBSERVE N />
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz N
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz \
Point 16384
Frequecy (Span) 4500. 45 Hz Meo Me
Scan 32
AcqTime 3.4983 s
B it
se 3 us
Temperature 29.0 'C
Py 8 o 1
Reference 0.0 ppm
Broad. Factor 0.1373 Hz
RGain 28
Printed  2011/Sep/03 20:27:02
Operator
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T T T T T T T T r T r T T T T T T T r T T T T T T T T T r T T T r T T T T T T T T T T T r T T
9 8 1 6 3 2 0
\ Y / \
— i o -3 — g
§ 3z ITTAB9Y BITIEBIST
o ~es =3
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Original File:
Date Aug 30 11
Comment

C13 Statdard Observe
Stick=none Tune=6.4 Match=0.4

ObsNuc 3¢

ExMode NON
ObsFreq 75.43 MHz
ObsSet -1.0 kHz
ObsFine 996. 3672 Hz
Point 32768

Frequecy (Span) 18761.73 Hz
Scan 160

AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0
Solvent CDCls
Reference 77.0 ppn
:road. Factor 0. 2863 Hz
Gai

ain
Printed  2011/Sep/03 20:27:52
Operator

¢

91.8107 ——

145.

80

A

<88

RRE

-
-—
.

o

51.9714 —
89.3319 ——O.

83.3227 ———
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Original File:
Date

Aug 31 11

Comment

STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz

Point 16384
Frequecy (Span) 4500. 45 Hz
Scan 16

AcqTime 3.4983 s

1.502 s
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0. 1373 Hz
RGain

12
Printed  2011/Sep/03 20:29:56
Operator

2.0143

L0

2,1066

222

MeO

8.0506——
8.0312— oo

7.6788——
1.8614—

3

e

wdi#di‘dd

w -

0. 0000———
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Original File:
Date

Aug 31 11
Comment
C13 Statdard Observe
Stick=none Tune=6.4 Match=0.4

ObsNuc 3¢

ExMode NON
ObsFreq 75.43 MHz
ObsSet -1.0 kHz
ObsFine 996. 3672 Hz
Point 32768

Frequecy (Span) 18761.73 Hz
Scan 224

AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0
Solvent CDCls
Reference 77.0 ppn
groad. Factor 0. 2863 Hz
Gai

ain 30
Printed  2011/Sep/03 20:29:09
Operator

MeO

O 1u

TR P TP PR S ITIE VT ¥ TYTE DT O WINU TP W0 R RO AD (HOR RO AR TSR PAL 17 & [0 W A Toogny PRSPt [P RPN TIYP HT" V1V TRy (AT [ PUpRAT nhlu.l.m Y T YT IR T B TN PR R PR P [ PO N (1T 7 P31 [P IPY PR WU Iy | PR TR NPT

180

166. 9851——

160

143, 3026——

140

120

8

100, 8140—>2

0
ppm

N

g82
RS

67.3666 —

60

40

§2.07771 —

25.5612

20

S58



Original File:

Date Jul 11 11
Comment

STANDARD 1H OBSERVE

0bsNuc '
ExMode

.96 MHz
.0 kHz
. 0047 Hz

1 Sy
.45 Hz pd

Point
Frequecy (Span)
Scan

Temperature
Solvent
Refered

. 0.0 ppm
Broad. Factor 0. 1373 Hz
RGain 3
Printed 2011/Sep/03 2.
Operator

3:04

t2-1272

40

3 2219

1.0

v T ' v v ' T v ' v v T v v v v T v v v v T v v v v T v ' v v T v v ' v T v v v v T v v v v T
8 7 6 3 2 1 0
JI\\\ s

~
N 1 0 v v ~33 NSO
33> DR~ OOITTOMmOHMB NN

L N e N N N N N N N N N N N N N

8
8
1.5714
1. 4295
0. 0000
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Original File:
Date Jul 11 11
Comment

C13 Statdard Observe

Stick=none Tune=6.4 Match=0.4 =

C
NON
75. 43 MHz

32768
(Span) 18761. 73
3a
L .
- Bpin
6.
29,
el
77.0 ppm
or 0. 2863 Hz
30

2011/Aug/29 01:29:50

156.5874——
137, 1308——
131,505 -
e |
1278390
122. 7301——
121, 1966— —
117.4238— 4

o

~

k=]

g
26. 8670
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Original File:

Date May 31 11
Comment

STANDARD 1H OBSERVE

0bsNuc '

NON

299,96 Miz M

1.0 kHz e

ObsFine 995. 0047 Hz N
Point 16384
Frequecy (Span) 1500, 45 Hz
Scan 16 3b
AcqTime 3 in
PD 1. Bp
Pulsel 6.
Temperature 29.0 C
Solvent CDC1s
Reference 0.0 ppm
Broad. Factor 0. 1373 Hz
RGain 30

Printed  2011/Aug/29 01:31:40
Operator

121362

11726
1. 1601
LY 2

~0.9768
1.0161
50,9754

—0.9753

1.0

T T T T T T T T T T T T T T T T

8

1 6 5
E\& 3 / pom
> 3 Ssgng": ﬂﬂg 5§g§

L e e N

3:66]3\_

2.3691
1.5623
1. 4149
0. 0000
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Original File:
Date Aug 27 11
Comment /
C13 Statdard Observe
Stick ¢ Tune=6. 4 Match=0.4
0bsNuc C Me N
E ] NON N
b 75.43 MHz
> 1.0 kiiz

996. 3672 Hz
1876173 1l Bpin o

912
1.4992 s
1.501 s
6.0 4
ure 29.0 C
el
J 77.0 ppm
tor 0. 2863 Hz
30

2011/Aug/29 01:33:37

180 160 140 120 100 80 60 40 20
| ‘L‘LQ, L i/ [N ||
~ - ®
2 I 528 3582 2 3
8 9355 85 85 ¢ EN g =
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Original File:

Date Jul 711

Comment =
STANDARD 1H OBSERVE |

0bsNuc H

ExMode NON Meo

ObsFre 299,96 Miz N

Ob. 1.0 kHz

ObsFine 995. 0047 Hz

Point 16384

Frequecy (Span) 1500, 45 Hz 3c
Scan

AcqTime Bpln
PD od

Pulsel 6.0 pus

Temperature 29.0 C

Solvent CDC1s

Reference 0.0 ppm

Broad. Factor 0. 1373 Hz

RGain 30

Printed  2011/Aug/29 01:35:33

Operator

.
Z

B
283 88 ¥
y—
s 5§53 &8 8 f
- N [
Vi VAV )

T T T T T T T T T T T T T T

1 6 5 4 3 2 1 0

8

E \% 8 / ppm
o SR~ ND > Do~oN
53 332§883§mn3388¢¢:.’:835

L N N N N N N e L N N N N N N N N N N N - 1727 o

8.6704—

8.6530—
3.84909—
4579—
AM2——

0. 0000
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Aug 27 11

C13 Statdard Observe 7~

Stick=none Tune=6.4 Match=0.4

(

N MeO
75.43 Milz e \N

1.0

996. 3

y (Span) 8761, 73 1z . 3c

1.4992 s

1.501 s

6.0 ps

29.0 ‘C
cDCl

77.0 ppm
0. 2863 Hz

2011/Aug/29 01:37:38

T +‘r5r T T Ty Y r v Yy r T Bl i e e e e W e e B
180 160 ' 140 120 100 80 60 40 20
41 [ l l / | &/ pom N
&% 8 g !
g5 328 § B %8 g 28532 g g
2 8 %<8 ¢ g8 =2 g Sorre » <
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Original File:

32553553999 334NR

e

Date Jul 13 11
Comment
STANDARD 1H OBSERVE O /
0bsNuc ' |
ExMode NON ~
ObsF 299.96 MHz
Ob: 1.0 kHz
ObsFine 995. 0047 Hz Meo N
Point 16384
Frequecy (Span) 1500, 45 Hz
o % . 3d
AcqTime 3.4983 s Bpm
PD .
Pulsel 6.0 pus
Temperature 29.0 C
Solvent CDC1s
Reference 0.0 ppm
Broad. Factor 0. 1373 Hz
RGain 3
Printed  2011/Aug/29 01:39:31
Operator
Lo
N
-
L
5
Boo 1w £
bt O D — L
~ T~ — —
o D - O o
= o S= <
VA | i’'d £ 3
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
A _/ h i
D
~o
L)

o

~

e}

g
1.4350——
0. 0000

3. 9451
1.5788
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Dat Jul 14 11
Co;enl ! O /

C13 Statdard Observe |
Stick=none Tune=6.4 Match=0.4

NS
ObsN ne
e N MeO N
asls-'req 7?. ;3mm|z
t =1,
gbgpfne o 3672 Haz . 3d
Frequecy(Span) 18761.73 Hz Bpln
Scan 5000
AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0 C
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0.25 Hz
RGain 30
Printed  2011/Aug/29 01:42:02
Operator
|
L e e S L S S S S S S S B S S S S S S S S S S S S S S e S S S S H H H H L S S S m S S S S S S S S S B S S S e S S e e m S E S A e s e
200 180 160 140 120 100 80 60 40 20
— — @
5 SBz 3 g882 g g
s 8 33T % 828 S8 ¢ gRRe o g
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Original File:
Date

May 30 11

Comment

STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz

Point 16384
Frequecy (Span) 4500. 45 Hz
Scan 16

AcqTime 3.4983 s

1.502 s
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0. 1373 Hz
RGain

24
Printed  2011/Aug/29 01:43:02
Operator

~~1.0

0. 9586
—~0.9977

0. 9504

1426
3. 1727

[

Me

1273898

o -

-

1.

0. 0000-
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Original File:
Date

Aug 27 11
Comment
C13 Statdard Observe
Stick=none Tune=6.4 Match=0.4

ObsNuc 3¢
ExMode NON
&sgreq 7?. 33kHl(Hz

sSet =1. Iz
ObsFine 996. 3672 Hz =
Point 32768
grcqucc)‘(Span) '8;3" 73 Hz

can 1
AcqTime 1.4992 s Me N
PD 1.501 s N
Pulsel 6.0 us
Temperature 29.0
Solvent CDCls
Reference 77.0 ppn . 3e
Broad. Factor 0. 2863 Hz B In
RGain 30 p
Printed  2011/Aug/29 01:44:25

Operator M e

4o iahe o bl M Rk La dalhe e btk 3h i Ly ed i bt s b e el v ik s et o -Lluh.lh.d|kl-l R YT PR A LINPTL ST L T P ey J.“.a,. b, b s da gk

180 1 t\iO 120 100 40 20 0

80
L\ %l 3 / ppm | /\\

~ =82
3 ,3_‘:‘3’33 5 S8 §§§§

- y— —

~
-
-

28.1575 —
0900
9305 l.

21.
20.

~N
-
o
&
v
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Original File:
Date

Jun 16 11
Comment
STANDARD 1H OBSERVE R
ObsNuc 'H
ExMode NON ~
ObsFreq 299.96 MHz
ObsSet -1.0 kHz N
ObsFine 995. 0047 Hz
Point 16384 3f
Frequecy (Span) 4500. 45 Hz
Scan 16 H
AcqTime 3.4983 s Bpln
PD 1.502 s
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0.1373 Hz
RGain 20
Printed 2011/Sep/03 22:24:50
Operator
2
2
N
2 ~ g
= S
- 1= -T K-
T T T T T T T r r T r T T T T T T T r T T T T T T T T T r T T T r r T T T T T T T T T T T T T
éw - S
> 28 v§v~ § SIBG g
edodeded L L o o e e e — o
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Original File:
Date

Jun 16 11

C
OIIIIET; Statdard Observe \

Stick=none Tune=6.4 Match=0.4
ObsNuc 3¢
ExMode NON N
ObsFreq 75.43 MHz
ObaFin 996, 3617 1 3f
;o?n:ne( ; 327:158'7 : .
Frequecy Span, 18621. 3 Hz Bpln
AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0 %
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0. 2863 Hz
RGain 30
Printed  2011/Sep/03 22:25:54
Operator

aaa L i ALl s ek b N ol kil k)l (bt L i i il ) L

180 120 100 80 60 40 20
=2 — =22
3883C5H5 g 382 g
. . D rS
g LERELEEEEH] g Rre 4
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Original File:
Date

Jun 19 11

Comment

STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz

Point 16384
Frequecy (Span) 4500. 45 Hz
Scan 16

AcqTime 3.4983 s
1.502 s
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0.1373 Hz
RGain 30
Printed  2011/Sep/03 22:27:09

Operator

©-0,8834

A

.

|

—0.9177

—0.9214

3.V

- 12218

©0 -

Eﬁ'&’é/ §'§§§§§§§‘:

L N N N N N N N N N N N -1

7

|

T

o

o -

-

3. 8480

1.6218——

1.3343
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Original File:
Date Jun 20 11
Comment

C13 Statdard Observe
Stick=none Tune=6.4 Match=0.4

ObsNuc 3¢

ExMode NON
ObsFreq 75.43 MHz
ObsSet -1.0 kHz
ObsFine 996. 3672 Hz
Point 32768

Frequecy (Span) 18761.73 Hz
Scan 320

AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0
Solvent CDCls
Reference 77.0 ppn
groad. Factor 0. 2863 Hz
Gai

ain 30
Printed  2011/Sep/03 22:31:08
Operator

) dabb ok WL U A

180

Y

-~
8588 [/NIS
—_———————

34. 41271 —
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) Ak il st

20
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giginal File: " T O
te ug
L Me Me
STANDARD 1H OBSERVE
ObsNuc H OH
Exdode NON N
ObsFreq 299.96 MHz
ObsSet -1.0 kHz H 1
ObsFine 995. 0047 Hz 3h
Point 16384 .
Frequecy (Span) 4500. 45 Hz Bpln
Scan 16
AcqTime 3.4983 s
1.502 s
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0. 1373 Hz
RGain 30
Printed  2011/Sep/03 22:32:05
Operator
3
=
N
§ §
o -

3 / ppm

.
W= | —— 02
FL-_

L

>

6.0156—— o> ?
377!
0. 0000

4.31

4
4,
3.
3
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Original File:
Date

o Aug 211 O
on(es:r;; zlaldar# Ol'as;rve‘la =0 Me Me
tick=none Tune=6.4 Match=0.4
ObsNuc 3¢ OH
Exlode NON N
&sgr:q 7?. 33mlll|z H
sSe =], z
ObsFine 996. 3672 Hz 3 hl
;oim (Span) sf;?gl 73 H B 'n
Sean P 8000 pi
AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 pus
Temperature 29.0 é
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0. 2863 Hz
ain 30
Printed  2011/Sep/03 22:33:16
Operator
LA S S S B S S S S S S S S S S S S S S S S S S B S S S S S S S S S S S S S B S S B S S S S B S S S S B S S B S S S S S S S S S S S S S S S B S S S e
180 160 140 120 100 80 60 40 20
| | L 5/ pon AN | /\
—
r~ - o
g 3 Bz= 288 § g i3
o g dgzg ° = N . 3
£ 2 888 8 8 RRR 8 3 &3
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Original File:
Date

Jun 15 11

Comment

STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz

Point 16384
Frequecy (Span) 4500. 45 Hz
Scan 16

AcqTime 3.4983 s

1.502 s
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0. 1373 Hz
RGain

26
Printed 2011/Sep/03 22:34:45
Operator

T1.0908

1348

o

o -

-

y)
U

1.
1

0. 0000-
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Original File:
Date

Jun 15 11 =

Comment

C13 Statdard Observe 7

Stick=none Tune=6.4 Match=0.4 N ~
ObsNuc 13C N
ExMode NON =
ObsFreq 75. 43 Miz 3i
ObsSet -1.0 kHz
ObsFine 996. 3672 Hz H
Point 32768 Bpln
Frequecy (Span) 18761.73 Hz
Scan 128
AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0 %
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0. 2863 Hz

ain 30
Printed  2011/Sep/03 22:35:57
Operator

o
N —
-
s
—
_/_

§ B § g § g 582 g
S8 ggs ¢ & : & -
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Original File:
Date

Jul 26 11

Comment
STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz
Point 4
Frequecy (Span) 4500. 45 Hz
Scan 16
AcqTime 3.4983 s
1.502 s

Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0.1373 Hz
RGain

24
Printed  2011/Sep/03 22:37:14
Operator

4589

1.1733
X

0. 9663

129366

7
BBIN

o

o -

-

w -

N -

1.6273

1.

S77



Original File: Me
Date

Jul 26 11

Comment =

C13 Statdard Observe

Stick=none Tune=6.4 Match=0.4 N 7 Me

~

ObsNuc e N
ExMode NON
ObsFreq 75.43 MHz -
ObsSet -1.0 kHz 3]
GbsFine 1396.3612 iz .
oint 32768
Frequecy (Span) 18761.73 Hz Bpln
Scan 32
AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0 %
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0. 2863 Hz

ain 30
Printed  2011/Sep/03 22:38:16
Operator

40 120 100 80 60 40 20
lg% %%é' [/ oo A | [
T $8 3 888 8 g £re s o
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Original File:
Date

May 19 11
Comment
STANDARD 1H OBSERVE
ObsNuc W N
B 1% |
sFreq 3 z
ObsSet -1.0 kHz N /
ObsFine 995. 0047 Hz B
Point 16384 pin 3k
Frequecy (Span) 4500. 45 Hz
Scan 16
AcqTime 3.4983 s
PD 1.502 s
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0.1373 Hz
RGain 26
Printed  2011/Sep/03 22:40:05
Operator

120196

7 Yiidli;

0. 9542
0.

0. 9422
0. 9591

8 / ppm
E— «§ g
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Original File:
Date

o May 19 11
OIIIIET; Statdard Observe \
Stick=none Tune=6.4 Match=0.4 I
ObsNe 13c
g;:?z NON B m =
75.43 WH
ity ey PIN ™~ 3k
ObsFine 996. 3672 Hz
Point 32768
Frequecy (Span) 18761.73 Hz
Scan 2048
AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0 %
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0. 2863 Hz
RGain 30
Printed  2011/Sep/03 22:41:07
Operator
LA S S R A S S N S S S S S S S S S S S S B S S S S o S S S S S S S S S S S B S S B S S S S B S S S S B S S B S S S S S S S S S S S S S S S B S e S S
180 160 140 120 100 80 60 40 20
% lﬁ | \%\ 3 / ppm N
—
~ -— - — -
g ~8 S33=]S BS8F 5 8
3 5 B 3 WWOWON PR . r
& T8 S ESNSY gRRE 8 g
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Original File:
Date

Aug 30 11

Comment

STANDARD 1H OBSERVE
ObsNuc H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995 0047 Hz
Point
Frequecy (Span) 4500. 45 Hz
Scan 16
AcqTime 3.4983 s
PD 1.502 s
Pulsel 6.0 us
Temperature 29.0 C
Solvent CDCly
Reference 0.0 ppm
Broad. Factor 0.1373 Hz
RGain 30

Printed  2011/Sep/03 22:42:49
Operator

Bpin

T - O -"UTR

pin

3l pyrazole ring borylation product
(major) (minor)

ratio of 3l/pyrazole ring borylation =79:21

@ peaks: 3l

O peaks: pyrazole ring borylation

®
=
9%

Bpin

Py
v

.

3

| —
r

LU..JL.J«_A 1 l

@ -

T

ey

———— o~

3 / ppm

1. 0351
0 27760.
~1.032 @
R—— | = SN T
] O
v | e
>

1.5760——
1.3343—_
1.3031—
0. 0000
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Original File:
Date
Comment
C13 Statdard Observe
Stick=none Tune=6.4 Match=0.4

ObsNuc 3¢

Aug 30 11

Bpin

ExMode NON
o Lo Me
3:?5:“ 7996. 3672 Hz N }
Frequecy (Span) 18761.73 Hz \
Scan 224 —
chQTinc { gg?Zss ,N
‘?:::zll'alure 283 és Bpln
g:ll'::::lce CDC_llglepw 3| | . b | t d t
gé;tia:.Factor 300‘28?3 Hz ! pyraZO e I'Ing Ory a |0n pro UC
(I;;:;:gr 2011/Sep/03 22:44:05 (major) (mlnor)
ratio of 3l/pyrazole ring borylation =79:21
i g g = FEaases g
i 3 a5 28 sesg 2
T 1 Y % !
@ peaks: 3l
O peaks: pyrazole ring borylation
O O
Co
R N SO
|;5 lh 122 Iio 158 l§6 |:l“ 152 I:'!o léﬁ l;‘
o [ J
PY [

z-Z

Bpin
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Original File:
Date

7.2675

Aug 20 11
Comment
STANDARD 1H OBSERVE Me
ObsNuc 'H
ExMode NON N M e2
ObsFreq 299.96 MHz
i ok S
sine e z :
Point 16384 Bpin 3m
Frequecy (Span) 4500. 45 Hz
Scan 16
AcqTime 3.4983 s
1.502 s
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0.1373 Hz
RGain 24
Printed 2011/Sep/03 22:45:34
Operator
1#3
N
A ol
x4
T
N
2 w
[ =
o N
e = 8 s
o 8 3 o
- S < [
f i y y y
T T T T T T T T r T r T T T T T T T r T T T T T T T T T r T T T r T T T T T T T T T T T T T T
9 8 1 6 5 4 3 2 1 0
/ / 3 / ppm l
o — ~ g
gs8 35 2 g g
~es ~N © « -— -— S
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Original File:
Date Aug 20 11
Comment
C13 Statdard Observe
Stick=none Tune=6.4 Match=0.4

ObsNuc 3¢

ExMode NON
ObsFreq 75.43 MHz
ObsSet -1.0 kHz
ObsFine 996. 3672 Hz
Point 32768

Frequecy (Span) 18761.73 Hz
Scan 144

AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0 é
Solvent CDCls
Reference 77.0 ppm
groad. Factor 0. 2863 Hz
Gai

ain 30
Printed  2011/Sep/03 22:46:32
Operator

Me

NMeg

Bpin 3m

—_

140. 2053—— & |

o

137.1156——

131.5132—

128.

123.9219—

65.1120 —

45.5112

S84



Original File:
Date

Aug 25 11
Comment
STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz
Point 16384
Frequecy (Span) 4500. 45 Hz
Scan 16
AcqTime 3.4983 s
1.502 s
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0.1373 Hz
RGain

26
Printed 2011/Sep/03 22:47:36
Operator

~1.0
T2.3308
~1.0107
N1, 0549

- 0.418

~TZ. 153

~3. 1405

Me

NM92

Bpin  3n

I

4

\ 4 8 / ppm z\
iguu ~ gg:—gg ':_gE
e e

2. 4295
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Me

Original File:
Date

Aug 28 11
Co-n(e:r;; Statdard Ob:
atdar serve
Stick=none Tune=6.4 Match=0.4 N Mez
ObsNuc 13C
(Ell’;“;de N('lr; 43 MH;
sFreq 3 z .
0ObsSe ~1.0 kH
Ob:Ffr‘n 996. 367Zsz Bp| n 3 n
Point 32768
Frequecy (Span) 18761.73 Hz
Scan 9744
AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0 %
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0. 2863 Hz
ain 30
Printed  2011/Sep/03 22:49:16
Operator
|
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Original File:
Date

Aug 25 11
Comment
STANDARD 1H OBSERVE HCI

Obshuc " M ¥
ExMode NON N
ObsFreq 299.96 MHz

ObsSet -1.0 kHz
ObsFine 995. 0047 Hz

Froquecy (Span) 4500, 45 B Bpi '
requecy (Span . z

Scan 16 pln 30
AcqTime 3.4983 s

1.502 s

Pulsel 6.0 us

Temperature 29.0 'C

Solvent CDCls

Reference 0.0 ppm
Broad. Factor 0.1373 Hz

RGain

Printed  2011/Sep/03 22:50:18
Operator

14739

\1.0

8. 3684
~1.0224
T1.8341

- I X

12 " 10 9 8""5'8'/"
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28 282 %

L S

6 5 4

_—
>
I
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12.27586——
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Original File:
Date

Aug 27 11
Comment
C13 Statdard Observe
Stick=none Tune=6.4 Match=0.4

ObsNuc 3¢

ExMode NON
ObsFreq 75.43 MHz
ObsSet -1.0 kHz
ObsFine 996. 3672 Hz
Point 32768

Frequecy (Span) 18761.73 Hz
Scan 160

AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0
Solvent CDCls
Reference 77.0 ppn
Broad. Factor 0. 2863 Hz
RGain 30

Printed  2011/Sep/03 22:51:31
Operator
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Original File:
Date

Jul 21 11

Comment

STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz

Point 16384
Frequecy (Span) 4500. 45 Hz
Scan 32

AcqTime 3.4983 s

1.502 s
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0. 1373 Hz
RGain

12
Printed 2011/Sep/03 22:52:39
Operator
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Original File:
Date

Jul 21 11
Comment
C13 Statdard Observe
Stick=none Tune=6.4 Match=0.4

ObsNuc 3¢

ExMode NON
ObsFreq 75.43 MHz
ObsSet -1.0 kHz
ObsFine 996. 3672 Hz
Point 32768

Frequecy (Span) 18761.73 Hz
Scan 112

AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0
Solvent CDCls
Reference 77.0 ppn
groad. Factor 0. 2863 Hz
Gai

ain 30
Printed  2011/Sep/03 22:54:08
Operator
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Original File:
Date

Jul 26 11

Comment

STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz

Point 16384
Frequecy (Span) 4500. 45 Hz
Scan 16

AcqTime 3.4983 s

1.502 s
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0. 1373 Hz
RGain

29
Printed  2011/Jul/28 15:44:44
Operator
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Original File:
Date

Jul 26 11
Comment
C13 Statdard Observe
Stick=none Tune=6.4 Match=0.4

ObsNuc 13C

ExMode NON
ObsFreq 75. 43 MHz
ObsSet -1.0 kHz
ObsFine 996. 3672 Hz
oint 32768
Frequecy (Span) 18761.73 Hz
Scan 10000
AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 pus
Temperature 29.0 {:
Solvent CDCls
Reference

Broad. Factor

ain 30
Printed  2011/Jul/28 15:46:18
Operator

_Mes

Me

Bpin

14,2122 —

3q
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Original File:
Date

Jun 14 11

Comment

STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz

Point 16384
Frequecy (Span) 4500. 45 Hz
Scan 16

AcqTime 3.4983 s

1.502 s
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0.1373 Hz
RGain

19
Printed  2011/Sep/03 22:55:10
Operator
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Original File:
Date

Jun 15 11
Comment
C13 Statdard Observe
Stick=none Tune=6.4 Match=0.4

ObsNuc 13C

ExMode NON
ObsFreq 75.43 MHz
ObsSet -1.0 kHz
ObsFine 996. 3672 Hz
Point 32768

Frequecy (Span) 18761.73 Hz
Scan 8000

AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0 %
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0. 2863 Hz

ain 30
Printed  2011/Sep/03 22:56:34
Operator

.OMe

Me
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143.07486——

134. 7027

24. 6882
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Original File:
Dote . Julaim _.OMe

Comment N
STANDARD 1H OBSERVE
ObsNuc 'H |
Oneire 299,96 Mt M
sFreq 3 z
ObsSet -1.0 kHz e
ObsFine 995. 0047 Hz
o
requecy (Span . z .
S 16
. gt Bpin 3s
1.502 s
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0.1373 Hz
RGain 26
Printed  2011/Jul/28 15:41:39
Operator
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Original File:
Dote C Jula21n ,OMe

Comment N
C13 Statdard Observe
Stick=none Tune=6.4 Match=0.4 |

Exiode oy M
ObsFreq 75. 43 MHz e
ObsSet -1.0 kHz
ObsFine 996. 3672 Hz
Froquecy (Span) _18761.73 Bpi 3
Sean T 0000 pin S
AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 pus
Temperature 29.0 %
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0. 2863 Hz
ain 30
Printed  2011/Jul/28 15:43:12
Operator
“ J A
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Original File:
Date

15,6719

12. 4903

MeO

Aug 311
Comment
STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz
Point 16384
Frequecy (Span) 4500. 45 Hz
Scan 16
AcqTime 3.4983 s
1.502 s
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0.1373 Hz
RGain 5
Printed  2011/Sep/03 22:57:46
Operator
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Original File: Me
Date

Aug 311

Comment N
C13 Statdard Observe
Stick=none Tune=6.4 Match=0.4

ObsNuc 3¢

ExMode NON N

Obsfreq 75.43 Wi \
sSet =1. Iz

ObsFine 996. 3672 Hz Meo Me

Point 32768 B |n

Frequecy (Span) 18761.73 Hz p

Scan 112

AcqTime 1.4992 s

PD 1.501 s O 3t

Pulsel 6.0 us

Temperature 29.0

Solvent CDCls

Reference 77.0 ppn

Broad. Factor 0. 2863 Hz

RGain

Printed  2011/Sep/03 22:58:48

Operator
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Original File:
Date Aug 311 O
Comment

STANDARD 1H OBSERVE

ObsNuc 'H O
ExMode NON

ObsFreq 299.96 MHz

ObsSet -1.0 kHz

ObsFine 995. 0047 Hz MeO

Point 16384

Frequecy (Span) 4500. 45 Hz

2“? l63 983

cqTime . 4 s .

PD 1.502 s

Pulsel 6.0 us O Bpln 3u
Temperature 29.0 'C

Solvent CDCls

Reference 0.0 ppm

Broad. Factor 0.1373 Hz

RGain 30

Printed  2011/Sep/03 22:59:54

Operator

134078

g
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'\2.0
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Original File:
Date Aug 411 O

Comment
C13 Statdard Observe
Stick=none Tune=6.4 Match=0.4
Obshuc 1 (@)
ExMode NON
ObsFreq 75.43 MHz
ObsSet -1.0 khz Meo
ObsFine 996. 3672 Hz
Point

32768
Frequecy (Span) 18761.73 Hz
8000

Zg:"l"ile 1.4992 s (@) Bpln 3u

1.501 s
Mt 08
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0. 2863 Hz
Pr?r‘\?ed 20|1/Scp/03333:0|:09
Operator
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Original File:
Date

Aug 5 11

Comment
STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz
Point 4
Frequecy (Span) 4500. 45 Hz
Scan 16
AcqTime 3.4983 s
1.502 s

Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0.1373 Hz
RGain

19
Printed  2011/Sep/03 23:02:08
Operator
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Original File:
Date Aug 6 11 O
Comment

C13 Statdard Observe
Stick=none Tune=6.4 Match=0.4

ObsNuc 13C H
ExMode NON

ObsF 75.43 MH:

Obsset 1.0 Kz MeO .
ObsFine 996. 3672 Hz

Point 8 Bpln

3276
Frequecy (Span) 18761.73 Hz
can 8000

Z'c)qﬁle 1.4992 s O 4t

1.501 s
;::::ature Zgg %s
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0. 2863 Hz
Pr?r‘\?ed 20I1/Sep/03sg3103!01
Operator
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Original File:
Date

Sep 111

Comment
STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz
Point 16384
Frequecy (Span) 4500. 45 Hz
Scan 16
AcqTime 3.4983 s
1.502 s

Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0.1373 Hz
RGain 24
Printed  2011/Sep/03 23:03:56
Operator
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Original File:
Date

Sep 311
Comment
C13 Statdard Observe
Stick=none Tune=6.4 Match=0.4 H

i %

xMos N
ObsFreq 75.43 MHz Meo
ObsSet -1.0 kHz
ObsFine 996. 3672 Hz
Il:oim ( ) 32768

requecy (Span 18761.73 Hz H
So e O Bpin 4u
AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0 %
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0. 2863 Hz

ain 30
Printed  2011/Sep/03 23:04:45
Operator
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Original File:
Date

Aug 25 11

Comment

STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz

Point 16384
Frequecy (Span) 4500. 45 Hz
Scan 16

AcqTime 3.4983 s
1.502 s
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0. 1373 Hz

RGain 30
Printed  2011/Sep/01 20:51:19
Operator

6.0

- 14,5407
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Original File:
te

Da Aug 30 10
Comment /\/P
C13 Statdard Observe

Stick=none Tune=6.4 Match=0.4
ObsNuc 3¢ k
ExMode NON .
ObsFreq 75.43 Mz Si
ObsSet -1.0 kHz
ObaFine sg7i30 3672 He
oint
Frequecy (Span) 18761.73 Hz OH S1
Scan 256
AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 us
Temperature 29.0 %
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0. 2863 Hz
RGain 30
Printed  2011/Sep/01 20:45:59
Operator
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Original File:
Date Dec 17 10
Comment
P-31 STANDARD PARAMETERS
PHOSPHATE REGION

0ObsNuc 3p

ExMode NON
ObsFreq 121. 42 MHz
ObsSet 0.0 kHz
ObsFine 0.7799 Hz
Point 65536

Frequecy (Span) 50000.0 Hz
Scan 64

AcqTime 1.28 s
PD l.4s
Pulsel 6.8 us
Temperature 29.0
Solvent CDCls
Reference 0.0 ppm
:road. Factor 0.3815 Hz
Gai

ain
Printed  2011/Sep/05 12:02:19
Operator

S1
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Original File:
Date

May 27 11

Comment

STANDARD 1H OBSERVE
ObsNuc 'H
ExMode NON
ObsFreq 299.96 MHz
ObsSet -1.0 kHz
ObsFine 995. 0047 Hz

Point 16384
Frequecy (Span) 4500. 45 Hz
Scan 16

AcqTime 3.4983 s
PD 1.502 s
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0. 1373 Hz
RGain

24
Printed 2011/Sep/01 20:53:24
Operator
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Original File:
Date Aug 23 11
Comment

C13 Statdard Observe
Stick=none Tune=6.4 Match=0.4

ObsNuc 3¢

ExMode NON
ObsFreq 75. 43 MHz
ObsSet -1.0 kHz
ObsFine 996. 3672 Hz
Point 32768
Frequecy (Span) 18761.73 Hz
Scan 10128

AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 pus
Temperature 29.0 é
Solvent CDCls
Reference 77.0 ppm

Broad. Factor 0. 2863 Hz

ain 30
Printed  2011/Sep/01 20:43:15
Operator
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Date May 27 11 /\f P
Comment

P-31 STANDARD PARAMETERS
PHOSPHATE REGION
ObsNuc ap .
ExMode Sl
ObsFreq 121. 42 MHz
ObsSet 0.0 kHz
ObsFine 0.7799 Hz
Point 65536 L1
Frequecy (Span) 50000.0 Hz
can 64
AcqTime 1.28 s
PD 1.4 s
Pulsel 6.8 us
Temperature 29.0 C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0.25 Hz
RGain 30
Printed 2011/Sep/05 12:04:18
Operator
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Original File:
Date Sep 111
Comment
STANDARD 1H OBSERVE Ph2P
ObsNuc 'H
ExMode NON
ObsFreq 299,96 Mz Me
i ok S ‘
sine e z H
Point 16384 Si—Me
Frequecy (Span) 4500. 45 Hz ]
Scan 16
AcqTime 3.4983 s
PD 1.502 s sz O Et
Pulsel 6.0 us
Temperature 29.0 'C
Solvent CDCls
Reference 0.0 ppm
Broad. Factor 0.1373 Hz
RGain 30
Printed  2011/Sep/01 20:49:34
Operator
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Original File:
Date Sep 111
Comment
C13 Statdard Observe
Stick=none Tune=6.4 Match=0.4

ObsNuc 13C

ExMode NON
ObsFreq 75. 43 MHz
ObsSet -1.0 kHz

ObsFine 996. 3672 Hz
Point 32768

Frequecy (Span) 18761.73 Hz
Scan 1152

AcqTime 1.4992 s
PD 1.501 s
Pulsel 6.0 pus
Temperature 29.0 (":
Solvent CDCls
Reference 77.0 ppm
Broad. Factor 0.2863 Hz

ain 30
Printed  2011/Sep/01 20:48:07
Operator

Ph,P

S2

/Me
§i-—Me
OEt

! L JA
""" % 10 140 120 100 8 6 4 20 0
dhmemn T L . .
~RIISINJIISRR §c\ ~
B LT N § S L

S112



Date Sep 511

Comment
P-31 STANDARD PARAMETERS
PHOSPHATE REGION

ObsNuc ap

ExMode

ObsFreq 121. 42 MHz
ObsSet 0.0 kHz
ObsFine 0.7799 Hz
Point 65536
Frequecy (Span) 50000.0 Hz
Scan 64
AcqTime 1.28 s
PD l.ds
Pulsel 6.8 us
Temperature 29.0 %
Solvent CcDCls
Reference -4.98 ppn
Broad. Factor 0.25 Hz
RGain

30
Printed  2011/Sep/05 12:27:44
Operator
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31P CP/MAS TMZ-041

PPM

ANZ

SiMes Si
0
o \ /
|
SiO,
Silica-TRIP

|
. T 0
o-$-0  o-Si-o
/ (5 \
|

80 60 40 20 0

spQgen

MIYA31P1.614
PPG:

CPCYCL.PC
DATE 17-3-7

SF 121.496
01 673.061,

SI 8192

0 1870

SW 35714.286
HZ/PT 8.749
RG 10

NE i

NS 1300

TE 295

DW 14.0
FW 42900

02 4980.000
DP 10H BO
Do’ 10.000S
D1 4.000U

D2 26.000U
D3 16.000U

D4 1.000U
DS 1000.000U
D6 1.000U
D7 26.000M
D14 4.000L
D12 1.000L
LB 150.000
GB 0.

NC -1

CX 23.50
CcY 12.00
SR 681.78
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PPM

~ AT

VU TIRY T WO

-4,38425

Ph,P
,hAe
§iMe3 §i~Me
g ¥
o-%-0  o-$ig
0 \ / 0 \
I [
SiO,
Silica-TPP
L " | L | | | 1 | | n 1
80 60 40 20 0 -20 -40 =60
PPM

Y
B} R

MIYA31P1.609
PPG:

CPCYCL.PC
DATE 9-6-11

SF 121,496
01 673.061

SI 81492

7D 1870

SW 35714.286
HZ/PT B.718
RG 5

NE 1

NS 6811

TE 295

DW 14.0
FW 423900

02  4880.000
DP 10H DO

DO 10.000S
D1 4.000U

D2 26.000U

D3 16.000U
D4 1.000U

D5 1000.000U
D6 1.000U
D7 26.000M
D11 4.400U
D12 1.000U
LB 80.000
GB 0.0

NC -2

CcX 23.00
cYy 11.00
SR 699.22
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