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General Procedures. Commercial solvents and reagents were used without further purification. 

THF was dried by filtration through alumina according to the procedure of Grubbs.1 Solution-

phase reactions were monitored by thin-layer. Column chromatography was performed on 40–63 

�m silica. Solvents were removed by rotary evaporation. Residual solvents were removed under 

vacuum (< 0.01 mmHg). Products were dried under vacuum (< 0.01 mmHg) or by air suction 

through a filter funnel. High resolution mass spectra were obtained by electrospray ionization 

(ESI) on a Waters Micromass LCT Premier (instrument variation � < 5 ppm). NMR spectra were 

recorded using 500 MHz Bruker AVANCETM, 600 MHz Bruker AVANCETM, and 800 MHz 

Varian UnityInovaTM� spectrometers. 125 MHz 13C NMR spectra were obtained using a 

cryoprobe. 1H spectra NMR were referenced with TMS (� = 0.00 ppm) and 13C NMR NMR 

spectra were referenced either with TMS (� = 0.00 ppm) or DMSO-d6 (� = 39.53 ppm). 

 

 

 

 

 

 

  

������������������������������������������������������������
1 Pangborn, A. B.; Giardello, M. A.; Grubbs, R. H.; Rosen, R. K.; Trimmers, F. J. Organometallics 1996, 15, 1518-
1520. 
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Synthesis of artificial �-sheet 2 

 Artificial �-sheet 2 was synthesized according to the following schemes and procedures. 

• Typical procedure for EDCI-mediated coupling 

To a solution of amine (10.0 mmol) in dichloromethane (50 mL) was added a solution of 

carboxylic acid (10.0 mmol), N-ethyl-N’-(3-dimethylaminopropyl) carbodiimide hydrochloride 

(EDCI, 11.0 mmol), and 1-hydroxybenzotriazole (HOBt, 10.5 mmol) in dichloromethane (50 

mL).2 The solution was stirred for 2 hours, transferred to separatory funnel and washed with 1 M 

HCl (ca. 100 mL), saturated aqueous NaHCO3 (ca. 100 mL), H2O (ca. 100 mL), dried over 

MgSO4, filtered, and concentrated to produce the desired amide.3  

• Typical procedure for HCTU-mediated coupling 

A solution of carboxylic acid (5.0 mmol) and O-(6-chlorobenzotriazol-1-yl)-N,N,N�,N�-

tetramethyluronium hexafluorophosphate (HCTU, 5.5 mmol) in DMF (25 mL) was added to a 

solution of amine or amine trifluoroacetate (5.0 mmol) and either 2,4,6-collidine or 

diisopropylethylamine (DIPEA) (25 mmol) in DMF (25 mL). The solution was stirred for 2 

hours and concentrated under vacuum. The residue was dissolved in dichloromethane4 (200 mL), 

and the solution was washed 1 M HCl (3 × ca. 100 mL), saturated aqueous NaHCO3 (3 × ca. 100 

mL), water (3 × ca. 100 mL), dried over MgSO4, filtered, and concentrated.3 

������������������������������������������������������������
2 If either the amine or the carboxylic acid component does not dissolve, N,N-dimethylformamide (DMF) is added as 
a co-solvent or used instead of dichloromethane. Upon completion of the reaction, DMF is removed under vacuum 
and the residue is dissolved in dichloromethane. Alternatively, DMF may be removed by pouring the solution into 
water to precipitate the product.  
3 The product is purified either by trituration with acetonitrile or by column chromatography. 
4 If the residue is not soluble in dichloromethane, it is purified by trituration with acetonitrile or by column 
chromatography. 
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• Typical procedure for Boc removal with TFA 

Boc-protected amine (10.0 mmol) was dissolved in a mixture of dichloromethane (50 mL), 

trifluoroacetic acid (TFA, 50 mL) and trisopropylsilane (TiPS, 0.25 mL). After 0.5 h, the 

solution was concentrated and the residue was triturated with diethyl ether to yield the amine 

trifluoroacetate salt as a white powder. 

• Typical procedure for Fmoc removal with piperidine 

Fmoc-protected amine (1.0 mmol) was dissolved in a mixture of DMF and piperidine (50 mL, 

4:1). After 30 min, the solution was concentrated under vacuum and the residue was triturated 

with hexanes (3 × ca. 50 mL).5 

• Typical procedure for Cbz removal with H2-Pd/C 

A 500-mL, three-necked, round-bottomed flask equipped with a nitrogen inlet adapter, a glass 

stopper, a gas inlet adapter fitted with a hydrogen balloon, and a magnetic stirring bar was 

charged with 250 mL of tetrahydrofuran, 100 mL of methanol, and Cbz-protected amine (10.0 

mmol). 10% Pd/C (0.5 g) was added to the reaction mixture under a nitrogen flow. The flask was 

evacuated and filled with hydrogen and then maintained under the hydrogen atmosphere for 2 h. 

The reaction mixture was filtered through celite, the celite was washed with ethyl acetate (100 

mL), and the combined solution was concentrated under vacuum to yield the free amine. 

 

 

  

������������������������������������������������������������
5 Free amines are of sufficient purity for further use after trituration with hexanes. Further purification can be 
achieved by preparative RP HPLC or by column chromatography. 
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• Synthesis of peptide 4a 
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Peptide 4a: 1H NMR (500 MHz, DMSO-d6) ��8.36 (d, J = 7.8 Hz, 1 H), 7.99 (d, J = 8.2 Hz, 1 

H), 7.97-7.91 (m, 2 H), 7.89 (d, J = 7.5 Hz, 2 H), 7.82 (d, J = 8.1 Hz, 1 H), 7.76 (d, J = 7.6 Hz, 1 

H), 7.74-7.68 (m, 2 H), 7.51-7.47 (m, 2 H), 7.41 (t, J = 8.1 Hz, 2 H), 7.32 (t, J = 7.5 Hz, 2 H), 

7.16 (d, J = 8.7 Hz, 1 H), 7.05 (t, J = 7.7 Hz, 1 H), 6.79 (appar t, J = 5.5 Hz, 1 H), 4.53 (q, J = 

7.1 Hz, 1 H), 4.30-4.20 (m, 5 H), 3.98 (td, J = 9.0, 5.0 Hz, 1 H), 3.87 (s, 3 H), 3.14-3.08 (m, 2 

H), 3.07-3.01 (m, 2 H), 2.94-2.87 (m, 2 H), 1.67-1.52 (m, 6 H), 1.50-1.52 (m, 7 H), 1.37 (s, 9 H), 

0.91-0.79 (m, 18 H); 13C NMR (125 MHz, DMSO-d6) � 172.0, 171.9, 171.6, 164.6, 157.1, 156.0, 

155.6, 143.9, 143.7, 140.7, 132.5, 130.5, 127.6, 127.1, 125.3, 122.5, 120.7, 120.1, 112.2, 77.4, 
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65.5, 56.1, 54.4, 51.8, 51.0, 46.7, 41.2, 41.0, 38.2, 29.2, 28.3, 26.2, 24.4, 24.2, 24.1, 23.2, 23.0, 

21.8, 21.72, 21.67; MS (ESI) m/z for C53H75N7O10Na [M + Na]+ calcd 992.5, found 992.2. 

�

• Synthesis of molecular template 3 
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A solution of aniline S10 (0.80 g, 2.61 mmol) and 2,4,6-collidine (1.0 mL, 6.5 mmol) in 

dichloromethane (50 mL) was cooled to 0° C with an ice-bath. Ethyl chlorooxoacetate (0.32 mL, 

2.87 mmol) was added in one portion. The solution was stirred for 40 minutes and washed with 1 

M HCl (3 × ca. 50 mL). The solution was dried over MgSO4, filtered, and concentrated to give 

0.95 g (90%) of ethyl ester S11 as a white solid, which was used without further purification. To 

a solution of S11 (0.90 g, 2.2 mmol) in ethanol (40 mL) was added solution of KOH (0.25 g, 

4.46 mmol) in H2O (10 mL). After 15 min, the solution was acidified with 1 M HCl (100 mL) 

and concentrated under vacuum. The residue was washed with H2O and dried under vacuum to 

afford 0.65 g (70%) of 3 as white solid, which was used in the next step without further 

purification. An analytical sample was purified by RP HPLC.  
1H NMR (500 MHz, DMSO-d6) 

��10.74 (s, 1 H), 8.37 (d, J = 8.3 Hz, 1 H), 8.28 (d, J = 2.8 Hz, 1 H), 7.97 (d, J = 7.6 Hz, 1 H), 

7.85 (dd, J = 8.9, 2.7 Hz 1 H), 7.19 (d, J = 9.3 Hz, 1 H), 4.39 (dd, J = 8.7, 6.0 Hz, 1 H), 3.92 (s, 3 

H), 3.86 (octet, J = 7.0 Hz, 1 H), 2.01 (octet, J = 6.7 Hz, 1 H), 1.07 (d, J = 6.4 Hz, 3 H), 1.06 (d, 
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J = 6.4 Hz, 3 H), 0.90 (d, J = 6.9 Hz, 3 H), 0.88 (d, J = 6.9 Hz, 3 H); 13C NMR (125 MHz, 

DMSO-d6) � 169.4, 163.6, 162.1, 156.6, 154.0, 131.0, 124.7, 123.2, 121.9, 112.7, 57.6, 56.5, 

40.5, 31.5, 22.4, 22.2, 19.2, 18.0; HRMS (ESI) m/z for C18H25N3O6Na [M + Na]+ calcd 

402.1641, found 402.1631. 

�

• Synthesis of artificial �-sheet 2 from building blocks 3 and 4. 

 

�

Fmoc-protected amine S12 (0.20 g, 0.16 mmol) was dissolved in a mixture of DMF and 

piperidine (10 mL, 4:1). After 30 min, the solution was concentrated under vacuum and the 

residue was triturated with hexanes (3 × ca. 25 mL). The deprotected amine was dissolved in a 

mixture of DMF and DIPEA (26 mL, 25:1). Isobutyric anhydride (0.03 mL, 18 mmol) was added 

to the solution. After 1 h, the solvent was removed under vacuum and the residue was triturated 

with acetronitrile to yield 0.08g (45%) of artificial �-sheet 2 as a white powder: 1H NMR (600 
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MHz, DMSO-d6) ��10.63 (s, 1 H), 8.95 (t, J = 6.0 Hz, 1 H), 8.37-8.34 (m, 3 H), 7.98 (d, J = 8.2 

Hz, 1 H), 7.95 (d, J = 7.8 Hz, 1 H), 7.93-7.87 (m, 4 H), 7.76 (dd, J = 7.8, 1.6 Hz, 1 H), 7.72 (d, J 

= 8.2 Hz, 1 H), 7.47 (td, J = 8.0, 1.5 Hz, 1 H), 7.19 (d, J = 9.0 Hz, 1 H), 7.16 (d, J = 8.4 Hz, 1 H), 

7.05 (t, J = 7.5 Hz, 1 H), 4.53 (q, J = 7.7 Hz, 1 H), 4.39 (dd, J = 8.5, 6.3 Hz, 1 H), 4.27 (td, J = 

8.8, 6.6 Hz, 1 H), 4.24-4.19 (m, 2 H), 3.92 (s, 3 H), 3.90 (s, 3 H), 3.84 (appar octet, J = 6.8 Hz, 1 

H), 3.18 (appar q, 2 H), 3.13-3.08 (m, 2 H), 3.07-3.01 (m, 2 H), 2.45 (septet, J = 6.6 Hz, 1 H), 

2.01 (appar octet, J = 6.6 Hz, 1 H), 1.69-1.61 (m, 2 H), 1.58-1.40 (m, 11 H), 1.07 (d, J = 5.3 Hz, 

3 H), 1.05 (d, J = 5.3 Hz, 3 H), 1.00 (d, J = 6.6 Hz, 3 H), 0.98 (d, J = 6.9 Hz, 3 H), 0.91-0.88 (m, 

12 H), 0.88-0.85 (m, 6 H), 0.84-0.81 (m, 6 H); 13C NMR (125 MHz, DMSO-d6) � 176.3, 171.84, 

171.78, 171.5, 171.4, 169.3, 164.5, 163.5, 159.8, 158.4, 156.9, 153.8, 132.4, 130.9, 130.4, 124.7, 

123.1, 122.4, 121.8, 120.5, 112.6, 112.1, 57.5, 56.4, 55.9, 52.1, 51.6, 50.8, 41.07, 41.06, 40.8, 

40.3, 38.7, 38.0, 33.6, 31.3, 28.9, 25.3, 24.3, 24.1, 24.0, 23.0, 22.90, 22.86, 22.3, 22.1, 21.7, 

21.55, 21.53, 19.6, 19.2, 19.1, 17.9; MS (ESI) m/z for C55H86N10O12Na [M + Na]+ calcd 1101.6, 

found 1101.3. 

1H NMR (800 MHz, CDCl3, 4 mM, 268 K) 

Amino Acid H� Shift, ppm NH Shift, ppm 
Orn 5.05 7.79 
Leu1 4.74 8.15 
Leu2 5.07 8.64 
Leu3 5.34 8.62 
Val 4.63 8.77 

 

Proton Shift, ppm 
Ar-NH 10.91 
i-Pr-NH 8.10 
NHen-a 8.59 
NHen-b 8.53 
Orn�NH 7.67 

 

Supporting Information S. Levin and James S. Nowick

S9



0
1

2
3

4
5

6
7

8
pp
m

Integral

 1.000

 1.284
 1.946
 2.197
 1.026
 1.036
 1.919

 1.935
 2.205
 2.158

 1.036

 1.046

 0.936

 0.969

 4.987

 1.004

 2.844

 2.119

 2.103

 2.287

 1.921
 4.475
 6.655

18.025

ppm

 8.3685
 8.3531
 8.0020
 7.9857
 7.9389
 7.8968
 7.8820
 7.8313
 7.8151
 7.7724
 7.7572
 7.7272
 7.7153
 7.7035
 7.5071
 7.4915
 7.4752
 7.4273
 7.4128
 7.3980
 7.3389
 7.3242
 7.3096
 7.1699
 7.1532
 7.0614
 7.0465
 7.0318
 6.7916

 4.5358
 4.5214
 4.2793
 4.2649
 4.2478
 4.2279
 4.2149

 3.8971

 3.3336
 3.1227
 3.1097
 3.0961
 3.0652
 3.0511
 3.0371
 2.9003
 2.8906

 2.5030
 2.5000

 2.0733
 1.6490
 1.6364
 1.6223
 1.6097
 1.5716
 1.5573
 1.5451
 1.4917
 1.4733
 1.4444
 1.4343
 1.3691
 0.9016
 0.8941
 0.8741
 0.8610
 0.8522
 0.8376
 0.8223
 0.8061

-0.0008
-0.0039

50
0 
MH
z 
1H
 N
MR
 S
pe
ct
ru
m 
in
 D
MS
O-
d6

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er

s
US
ER
  
  
  
  
  
  
 s
le
vi
n 
  
  
  
  
  
  
 

NA
ME
  
  
 S
L-
8-
30
5-
50
0-
13
C 
  
  
  
  
  
  

EX
PN
O 
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

PR
OC
NO
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 
  
  
  
  
 2
00
81
22
8 
  
  
  
  
  
  
 

Ti
me
  
  
  
  
  
  
  
23
.4
4 
  
  
  
  
  
  
 

IN
ST
RU
M 
  
  
  
  
cr
yo
50
0 
  
  
  
  
  
  
 

PR
OB
HD
  
 5
 m
m 
CP
TC
I 
1H
- 
  
  
  
  
  
  
 

PU
LP
RO
G 
  
  
  
  
  
 z
g3
0 
  
  
  
  
  
  
 

TD
  
  
  
  
  
  
  
  
81
72
8 
  
  
  
  
  
  
 

SO
LV
EN
T 
  
  
  
  
  
CD
Cl
3 
  
  
  
  
  
  
 

NS
  
  
  
  
  
  
  
  
  
  
8 
  
  
  
  
  
  
 

DS
  
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

SW
H 
  
  
  
  
  
 8
01
2.
82
0 
Hz
  
  
  
  
  
 

FI
DR
ES
  
  
  
  
 0
.0
98
04
3 
Hz
  
  
  
  
  
 

AQ
  
  
  
  
  
  
5.
09
98
77
4 
se
c 
  
  
  
  
 

RG
  
  
  
  
  
  
  
  
 1
2.
7 
  
  
  
  
  
  
 

DW
  
  
  
  
  
  
  
 6
2.
40
0 
us
ec
  
  
  
  
 

DE
  
  
  
  
  
  
  
  
 6
.0
0 
us
ec
  
  
  
  
 

TE
  
  
  
  
  
  
  
  
29
8.
0 
K 
  
  
  
  
  
 

D1
  
  
  
  
  
 0
.1
00
00
00
0 
se
c 
  
  
  
  
 

MC
RE
ST
  
  
  
 0
.0
00
00
00
0 
se
c 
  
  
  
  
 

MC
WR
K 
  
  
  
 0
.0
15
00
00
0 
se
c 
  
  
  
  
 

==
==
==
==
 C
HA
NN
EL
 f
1 
==
==
==
==

NU
C1
  
  
  
  
  
  
  
  
 1
H 
  
  
  
  
  
  
 

P1
  
  
  
  
  
  
  
  
 7
.5
0 
us
ec
  
  
  
  
 

PL
1 
  
  
  
  
  
  
  
 1
.6
0 
dB
  
  
  
  
  
 

SF
O1
  
  
  
  
50
0.
22
35
01
5 
MH
z 
  
  
  
  
 

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
r

s
SI
  
  
  
  
  
  
  
  
65
53
6 
  
  
  
  
  
  
 

SF
  
  
  
  
  
50
0.
22
00
12
3 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
  
 E
M 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.3
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

PC
  
  
  
  
  
  
  
  
 4
.0
0 
  
  
  
  
  
  
 

1D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
  
  
  
  
  
  
  
  
22
.8
0 
cm
  
  
  
  
  
 

CY
  
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

F1
P 
  
  
  
  
  
  
  
9.
00
0 
pp
m 
  
  
  
  
 

F1
  
  
  
  
  
  
  
45
01
.9
8 
Hz
  
  
  
  
  
 

F2
P 
  
  
  
  
  
  
 -
0.
10
0 
pp
m 
  
  
  
  
 

F2
  
  
  
  
  
  
  
 -
50
.0
2 
Hz
  
  
  
  
  
 

PP
MC
M 
  
  
  
  
  
0.
39
91
2 
pp
m/
cm
  
  
  
 

HZ
CM
  
  
  
  
  
19
9.
64
92
3 
Hz
/c
m 
  
  
  
 

9.164

N H

H N

O
N H

Le
u

O
H N

Le
u

N
O

Le
u

O O M
e

O
Fm

oc
H

N H
2C

H
2C

H
2C

N H
4a

H

B
oc

Supporting Information S. Levin and James S. Nowick

S10



20
40

60
80

10
0

12
0

14
0

16
0

pp
m

ppm

171.97
171.88
171.62

164.63

157.06
156.00
155.59

143.90
143.74

140.71

132.53
130.54
127.63
127.08
125.31

122.49
120.65
120.12

112.19

 77.40

 65.64

 56.05
 54.42

 51.75
 50.96
 46.66
 41.21
 40.97
 40.02
 39.85
 39.69
 39.52
 39.35
 39.19
 39.02
 38.15
 29.22
 28.29
 26.21
 24.40
 24.19
 24.15
 23.16
 22.97
 21.82
 21.72
 21.67

12
5 
MH
z 
13
C 
NM
R 
Sp
ec
tr
um
 i
n 
DM
SO
-d
6

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER
  
  
  
  
  
  
 s
le
vi
n 
  
  
  
  
  
  
 

NA
ME
  
  
 S
L-
8-
30
5-
50
0-
13
C 
  
  
  
  
  
  
 

EX
PN
O 
  
  
  
  
  
  
  
  
3 
  
  
  
  
  
  
 

PR
OC
NO
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 
  
  
  
  
 2
00
81
22
8 
  
  
  
  
  
  
 

Ti
me
  
  
  
  
  
  
  
23
.1
7 
  
  
  
  
  
  
 

IN
ST
RU
M 
  
  
  
  
cr
yo
50
0 
  
  
  
  
  
  
 

PR
OB
HD
  
 5
 m
m 
CP
TC
I 
1H
- 
  
  
  
  
  
  
 

PU
LP
RO
G 
 S
pi
nE
ch
op
g3
0g
p.
pr
d 
  
  
  
  
  
  

TD
  
  
  
  
  
  
  
  
65
41
8 
  
  
  
  
  
  
 

SO
LV
EN
T 
  
  
  
  
  
CD
Cl
3 
  
  
  
  
  
  
 

NS
  
  
  
  
  
  
  
  
 1
02
4 
  
  
  
  
  
  
 

DS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

SW
H 
  
  
  
  
  
30
30
3.
03
1 
Hz
  
  
  
  
  
 

FI
DR
ES
  
  
  
  
 0
.4
63
22
2 
Hz
  
  
  
  
  
 

AQ
  
  
  
  
  
  
1.
07
94
47
0 
se
c 
  
  
  
  
 

RG
  
  
  
  
  
  
  
 7
29
8.
2 
  
  
  
  
  
  
 

DW
  
  
  
  
  
  
  
 1
6.
50
0 
us
ec
  
  
  
  
 

DE
  
  
  
  
  
  
  
  
 6
.0
0 
us
ec
  
  
  
  
 

TE
  
  
  
  
  
  
  
  
29
8.
0 
K 
  
  
  
  
  
 

D1
  
  
  
  
  
 0
.2
50
00
00
0 
se
c 
  
  
  
  
 

d1
1 
  
  
  
  
 0
.0
30
00
00
0 
se
c 
  
  
  
  
 

D1
6 
  
  
  
  
 0
.0
00
20
00
0 
se
c 
  
  
  
  
 

d1
7 
  
  
  
  
 0
.0
00
19
60
0 
se
c 
  
  
  
  
 

MC
RE
ST
  
  
  
 0
.0
00
00
00
0 
se
c 
  
  
  
  
 

MC
WR
K 
  
  
  
 0
.0
15
00
00
0 
se
c 
  
  
  
  
 

P2
  
  
  
  
  
  
  
  
29
.7
0 
us
ec
  
  
  
  
 

==
==
==
==
 C
HA
NN
EL
 f
1 
==
==
==
==

NU
C1
  
  
  
  
  
  
  
  
13
C 
  
  
  
  
  
  
 

P1
  
  
  
  
  
  
  
  
14
.8
5 
us
ec
  
  
  
  
 

P1
1 
  
  
  
  
  
  
 5
00
.0
0 
us
ec
  
  
  
  
 

P1
2 
  
  
  
  
  
  
20
00
.0
0 
us
ec
  
  
  
  
 

PL
0 
  
  
  
  
  
  
 1
20
.0
0 
dB
  
  
  
  
  
 

PL
1 
  
  
  
  
  
  
  
-1
.0
0 
dB
  
  
  
  
  
 

SF
O1
  
  
  
  
12
5.
79
42
54
8 
MH
z 
  
  
  
  
 

SP
1 
  
  
  
  
  
  
  
 3
.6
0 
dB
  
  
  
  
  
 

SP
2 
  
  
  
  
  
  
  
 3
.6
0 
dB
  
  
  
  
  
 

SP
NA
M1
  
 C
rp
60
,0
.5
,2
0.
1 
  
  
  
  
  
  
 

SP
NA
M2
  
  
  
Cr
p6
0c
om
p.
4 
  
  
  
  
  
  
 

SP
OF
F1
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

SP
OF
F2
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

==
==
==
==
 C
HA
NN
EL
 f
2 
==
==
==
==

CP
DP
RG
2 
  
  
  
  
wa
lt
z1
6 
  
  
  
  
  
  
 

NU
C2
  
  
  
  
  
  
  
  
 1
H 
  
  
  
  
  
  
 

PC
PD
2 
  
  
  
  
  
 1
00
.0
0 
us
ec
  
  
  
  
 

PL
2 
  
  
  
  
  
  
  
 1
.6
0 
dB
  
  
  
  
  
 

PL
12
  
  
  
  
  
  
  
24
.6
0 
dB
  
  
  
  
  
 

SF
O2
  
  
  
  
50
0.
22
25
01
1 
MH
z 
  
  
  
  
 

==
==
==
 G
RA
DI
EN
T 
CH
AN
NE
L 
==
==
=

GP
NA
M1
  
  
  
  
 S
IN
E.
10
0 
  
  
  
  
  
  
 

GP
NA
M2
  
  
  
  
 S
IN
E.
10
0 
  
  
  
  
  
  
 

GP
X1
  
  
  
  
  
  
  
 0
.0
0 
% 
  
  
  
  
  
 

GP
X2
  
  
  
  
  
  
  
 0
.0
0 
% 
  
  
  
  
  
 

GP
Y1
  
  
  
  
  
  
  
 0
.0
0 
% 
  
  
  
  
  
 

GP
Y2
  
  
  
  
  
  
  
 0
.0
0 
% 
  
  
  
  
  
 

GP
Z1
  
  
  
  
  
  
  
30
.0
0 
% 
  
  
  
  
  
 

GP
Z2
  
  
  
  
  
  
  
50
.0
0 
% 
  
  
  
  
  
 

p1
5 
  
  
  
  
  
  
 5
00
.0
0 
us
ec
  
  
  
  
 

p1
6 
  
  
  
  
  
  
10
00
.0
0 
us
ec
  
  
  
  
 

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
65
53
6 
  
  
  
  
  
  
 

SF
  
  
  
  
  
12
5.
78
04
79
7 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
  
 E
M 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 3
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

PC
  
  
  
  
  
  
  
  
 2
.0
0 
  
  
  
  
  
  
 

1D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
  
  
  
  
  
  
  
  
22
.8
0 
cm
  
  
  
  
  
 

CY
  
  
  
  
  
  
  
  
55
.0
0 
cm
  
  
  
  
  
 

F1
P 
  
  
  
  
  
  
18
0.
00
0 
pp
m 
  
  
  
  
 

F1
  
  
  
  
  
  
 2
26
40
.4
9 
Hz
  
  
  
  
  
 

F2
P 
  
  
  
  
  
  
 -
1.
00
0 
pp
m 
  
  
  
  
 

F2
  
  
  
  
  
  
  
-1
25
.7
8 
Hz
  
  
  
  
  
 

PP
MC
M 
  
  
  
  
  
7.
93
86
0 
pp
m/
cm
  
  
  
 

HZ
CM
  
  
  
  
  
99
8.
52
05
1 
Hz
/c
m 
  
  
  
 

N H

H N

O
N H

Le
u

O
H N

Le
u

N
O

Le
u

O O M
e

O
Fm

oc
H

N H
2C

H
2C

H
2C

N H
4a

H

B
oc

Supporting Information S. Levin and James S. Nowick

S11



1
2

3
4

5
6

7
8

9
10

pp
m

Integral

1.0297

0.9652
0.9661

0.9649

1.0211

1.0000

1.0609

2.9747
1.1020

0.9980

6.0987

6.3376

ppm

10.7461

 8.3840
 8.3666
 8.2834
 8.2779
 7.9774
 7.9621
 7.8632
 7.8577
 7.8453
 7.8397

 7.2043
 7.1861

 4.4031
 4.3910
 4.3858
 4.3736
 3.9294
 3.9155
 3.8815
 3.8680
 3.8537
 3.8403

 2.5108
 2.5072
 2.5036
 2.5000
 2.4963
 2.0338
 2.0204
 2.0072
 1.9941
 1.7567

 1.0766
 1.0639
 1.0526
 0.9077
 0.8941
 0.8888
 0.8752

 0.0000

50
0 
MH
z 
1H
 N
MR
 S
pe
ct
ru
m 
in
 D
MS
O-
d6

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er

s
US
ER
  
  
  
  
  
  
 s
le
vi
n 
  
  
  
  
  
  
 

NA
ME
  
  
 S
L-
8-
29
7-
50
0-
H 
  
  
  
  
  
  
 

EX
PN
O 
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

PR
OC
NO
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 
  
  
  
  
 2
00
81
22
3 
  
  
  
  
  
  
 

Ti
me
  
  
  
  
  
  
  
17
.0
5 
  
  
  
  
  
  
 

IN
ST
RU
M 
  
  
  
  
cr
yo
50
0 
  
  
  
  
  
  
 

PR
OB
HD
  
 5
 m
m 
CP
TC
I 
1H
- 
  
  
  
  
  
  
 

PU
LP
RO
G 
  
  
  
  
  
 z
g3
0 
  
  
  
  
  
  
 

TD
  
  
  
  
  
  
  
  
81
72
8 
  
  
  
  
  
  
 

SO
LV
EN
T 
  
  
  
  
  
DM
SO
T 
  
  
  
  
  
  
 

NS
  
  
  
  
  
  
  
  
  
  
8 
  
  
  
  
  
  
 

DS
  
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

SW
H 
  
  
  
  
  
 8
01
2.
82
0 
Hz
  
  
  
  
  
 

FI
DR
ES
  
  
  
  
 0
.0
98
04
3 
Hz
  
  
  
  
  
 

AQ
  
  
  
  
  
  
5.
09
98
77
4 
se
c 
  
  
  
  
 

RG
  
  
  
  
  
  
  
  
 1
2.
7 
  
  
  
  
  
  
 

DW
  
  
  
  
  
  
  
 6
2.
40
0 
us
ec
  
  
  
  
 

DE
  
  
  
  
  
  
  
  
 6
.0
0 
us
ec
  
  
  
  
 

TE
  
  
  
  
  
  
  
  
29
8.
0 
K 
  
  
  
  
  
 

D1
  
  
  
  
  
 0
.1
00
00
00
0 
se
c 
  
  
  
  
 

MC
RE
ST
  
  
  
 0
.0
00
00
00
0 
se
c 
  
  
  
  
 

MC
WR
K 
  
  
  
 0
.0
15
00
00
0 
se
c 
  
  
  
  
 

==
==
==
==
 C
HA
NN
EL
 f
1 
==
==
==
==

NU
C1
  
  
  
  
  
  
  
  
 1
H 
  
  
  
  
  
  
 

P1
  
  
  
  
  
  
  
  
 7
.5
0 
us
ec
  
  
  
  
 

PL
1 
  
  
  
  
  
  
  
 1
.6
0 
dB
  
  
  
  
  
 

SF
O1
  
  
  
  
50
0.
22
35
01
5 
MH
z 
  
  
  
  
 

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
r

s
SI
  
  
  
  
  
  
  
  
65
53
6 
  
  
  
  
  
  
 

SF
  
  
  
  
  
50
0.
22
00
11
3 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
  
 n
o 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

PC
  
  
  
  
  
  
  
  
 4
.0
0 
  
  
  
  
  
  
 

1D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
  
  
  
  
  
  
  
  
22
.8
0 
cm
  
  
  
  
  
 

CY
  
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

F1
P 
  
  
  
  
  
  
 1
1.
00
0 
pp
m 
  
  
  
  
 

F1
  
  
  
  
  
  
  
55
02
.4
2 
Hz
  
  
  
  
  
 

F2
P 
  
  
  
  
  
  
 -
0.
10
0 
pp
m 
  
  
  
  
 

F2
  
  
  
  
  
  
  
 -
50
.0
2 
Hz
  
  
  
  
  
 

PP
MC
M 
  
  
  
  
  
0.
48
68
4 
pp
m/
cm
  
  
  
 

HZ
CM
  
  
  
  
  
24
3.
52
81
5 
Hz
/c
m 
  
  
  
 

H N

O M
eN

O
H N

O
H

i-P
r

Va
l

O
H

O

O

3

Supporting Information S. Levin and James S. Nowick

S12



20
40

60
80

10
0

12
0

14
0

16
0

pp
m

ppm

169.44

163.58
162.11

156.63

153.96

131.00

124.73
123.16
121.93

112.74

 57.62
 56.53

 40.45
 40.02
 39.94
 39.85
 39.78
 39.69
 39.52
 39.35
 39.19
 39.02
 31.47

 22.44
 22.19

 19.18
 17.99

12
5 
MH
z 
13
C 
NM
R 
Sp
ec
tr
um
 i
n 
DM
SO
-d
6

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER
  
  
  
  
  
  
 s
le
vi
n 
  
  
  
  
  
  
 

NA
ME
  
  
 S
L-
8-
29
7-
50
0-
H 
  
  
  
  
  
  
 

EX
PN
O 
  
  
  
  
  
  
  
  
3 
  
  
  
  
  
  
 

PR
OC
NO
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 
  
  
  
  
 2
00
81
22
3 
  
  
  
  
  
  
 

Ti
me
  
  
  
  
  
  
  
17
.0
6 
  
  
  
  
  
  
 

IN
ST
RU
M 
  
  
  
  
cr
yo
50
0 
  
  
  
  
  
  
 

PR
OB
HD
  
 5
 m
m 
CP
TC
I 
1H
- 
  
  
  
  
  
  
 

PU
LP
RO
G 
 S
pi
nE
ch
op
g3
0g
p.
pr
d 
  
  
  
  
  
  

TD
  
  
  
  
  
  
  
  
65
41
8 
  
  
  
  
  
  
 

SO
LV
EN
T 
  
  
  
  
  
CD
Cl
3 
  
  
  
  
  
  
 

NS
  
  
  
  
  
  
  
  
  
61
4 
  
  
  
  
  
  
 

DS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

SW
H 
  
  
  
  
  
30
30
3.
03
1 
Hz
  
  
  
  
  
 

FI
DR
ES
  
  
  
  
 0
.4
63
22
2 
Hz
  
  
  
  
  
 

AQ
  
  
  
  
  
  
1.
07
94
47
0 
se
c 
  
  
  
  
 

RG
  
  
  
  
  
  
  
 7
29
8.
2 
  
  
  
  
  
  
 

DW
  
  
  
  
  
  
  
 1
6.
50
0 
us
ec
  
  
  
  
 

DE
  
  
  
  
  
  
  
  
 6
.0
0 
us
ec
  
  
  
  
 

TE
  
  
  
  
  
  
  
  
29
8.
0 
K 
  
  
  
  
  
 

D1
  
  
  
  
  
 0
.2
50
00
00
0 
se
c 
  
  
  
  
 

d1
1 
  
  
  
  
 0
.0
30
00
00
0 
se
c 
  
  
  
  
 

D1
6 
  
  
  
  
 0
.0
00
20
00
0 
se
c 
  
  
  
  
 

d1
7 
  
  
  
  
 0
.0
00
19
60
0 
se
c 
  
  
  
  
 

MC
RE
ST
  
  
  
 0
.0
00
00
00
0 
se
c 
  
  
  
  
 

MC
WR
K 
  
  
  
 0
.0
15
00
00
0 
se
c 
  
  
  
  
 

P2
  
  
  
  
  
  
  
  
29
.7
0 
us
ec
  
  
  
  
 

==
==
==
==
 C
HA
NN
EL
 f
1 
==
==
==
==

NU
C1
  
  
  
  
  
  
  
  
13
C 
  
  
  
  
  
  
 

P1
  
  
  
  
  
  
  
  
14
.8
5 
us
ec
  
  
  
  
 

P1
1 
  
  
  
  
  
  
 5
00
.0
0 
us
ec
  
  
  
  
 

P1
2 
  
  
  
  
  
  
20
00
.0
0 
us
ec
  
  
  
  
 

PL
0 
  
  
  
  
  
  
 1
20
.0
0 
dB
  
  
  
  
  
 

PL
1 
  
  
  
  
  
  
  
-1
.0
0 
dB
  
  
  
  
  
 

SF
O1
  
  
  
  
12
5.
79
42
54
8 
MH
z 
  
  
  
  
 

SP
1 
  
  
  
  
  
  
  
 3
.6
0 
dB
  
  
  
  
  
 

SP
2 
  
  
  
  
  
  
  
 3
.6
0 
dB
  
  
  
  
  
 

SP
NA
M1
  
 C
rp
60
,0
.5
,2
0.
1 
  
  
  
  
  
  
 

SP
NA
M2
  
  
  
Cr
p6
0c
om
p.
4 
  
  
  
  
  
  
 

SP
OF
F1
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

SP
OF
F2
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

==
==
==
==
 C
HA
NN
EL
 f
2 
==
==
==
==

CP
DP
RG
2 
  
  
  
  
wa
lt
z1
6 
  
  
  
  
  
  
 

NU
C2
  
  
  
  
  
  
  
  
 1
H 
  
  
  
  
  
  
 

PC
PD
2 
  
  
  
  
  
 1
00
.0
0 
us
ec
  
  
  
  
 

PL
2 
  
  
  
  
  
  
  
 1
.6
0 
dB
  
  
  
  
  
 

PL
12
  
  
  
  
  
  
  
24
.6
0 
dB
  
  
  
  
  
 

SF
O2
  
  
  
  
50
0.
22
25
01
1 
MH
z 
  
  
  
  
 

==
==
==
 G
RA
DI
EN
T 
CH
AN
NE
L 
==
==
=

GP
NA
M1
  
  
  
  
 S
IN
E.
10
0 
  
  
  
  
  
  
 

GP
NA
M2
  
  
  
  
 S
IN
E.
10
0 
  
  
  
  
  
  
 

GP
X1
  
  
  
  
  
  
  
 0
.0
0 
% 
  
  
  
  
  
 

GP
X2
  
  
  
  
  
  
  
 0
.0
0 
% 
  
  
  
  
  
 

GP
Y1
  
  
  
  
  
  
  
 0
.0
0 
% 
  
  
  
  
  
 

GP
Y2
  
  
  
  
  
  
  
 0
.0
0 
% 
  
  
  
  
  
 

GP
Z1
  
  
  
  
  
  
  
30
.0
0 
% 
  
  
  
  
  
 

GP
Z2
  
  
  
  
  
  
  
50
.0
0 
% 
  
  
  
  
  
 

p1
5 
  
  
  
  
  
  
 5
00
.0
0 
us
ec
  
  
  
  
 

p1
6 
  
  
  
  
  
  
10
00
.0
0 
us
ec
  
  
  
  
 

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
65
53
6 
  
  
  
  
  
  
 

SF
  
  
  
  
  
12
5.
78
04
78
8 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
  
 E
M 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 1
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

PC
  
  
  
  
  
  
  
  
 2
.0
0 
  
  
  
  
  
  
 

1D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
  
  
  
  
  
  
  
  
22
.8
0 
cm
  
  
  
  
  
 

CY
  
  
  
  
  
  
  
  
55
.0
0 
cm
  
  
  
  
  
 

F1
P 
  
  
  
  
  
  
18
0.
00
0 
pp
m 
  
  
  
  
 

F1
  
  
  
  
  
  
 2
26
40
.4
9 
Hz
  
  
  
  
  
 

F2
P 
  
  
  
  
  
  
 -
1.
00
0 
pp
m 
  
  
  
  
 

F2
  
  
  
  
  
  
  
-1
25
.7
8 
Hz
  
  
  
  
  
 

PP
MC
M 
  
  
  
  
  
7.
93
86
0 
pp
m/
cm
  
  
  
 

HZ
CM
  
  
  
  
  
99
8.
52
05
1 
Hz
/c
m 
  
  
  
 

H N

O M
eN

O
H N

O
H

i-P
r

Va
l

O
H

O

O

3

Supporting Information S. Levin and James S. Nowick

S13



60
0 
MH
z 
1H
 N
MR
 S
pe
ct
ru
m 
in
 D
MS
O-
d6

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

1
2

3
4

5
6

7
8

9
10

pp
m

Integral

 0.948

 0.945

 2.742

 0.943
 0.998
 3.755
 1.032
 1.019
 0.899

 1.833
 0.938

 0.902
 0.949
 0.908
 2.060

 2.760
 2.638
 1.038

 1.957
 3.954

 1.111

 0.882

13.017

36.000

ppm

10.6318

 8.9615
 8.9516
 8.9415
 8.3685
 8.3548
 8.3463
 8.3436
 7.9855
 7.9719
 7.9520
 7.9392
 7.9126
 7.8993
 7.8913
 7.8868
 7.8761
 7.8717
 7.7678
 7.7657
 7.7553
 7.7532
 7.7258
 7.7122
 7.4905
 7.4788
 7.1938
 7.1787
 7.1669
 7.1529
 7.0595
 7.0472
 7.0347

 4.5312
 4.5201
 4.4005
 4.3902
 4.3863
 4.3761
 4.2295
 4.2190
 4.2059
 3.9237
 3.9094
 3.8969
 3.8643
 3.8530
 3.3154
 3.1866
 3.1766
 3.1122
 3.1048
 3.0952
 3.0821
 3.0689
 3.0590
 3.0514
 3.0400
 2.5014
 2.4644
 2.4530
 2.4416
 2.0740
 1.6602
 1.6512
 1.6389
 1.5698
 1.5581
 1.5470
 1.5289
 1.5092
 1.4925
 1.4694
 1.4535
 1.4443
 1.4403
 1.4308
 1.0706
 1.0612
 1.0512
 1.0039
 0.9926
 0.9835
 0.9722
 0.9052
 0.8991
 0.8942
 0.8892
 0.8752
 0.8669
 0.8569
 0.8301
 0.8197
-0.0000 Cu

rr
en
t 
Da
ta
 P
ar
am
et
er

s
US
ER
  
  
  
  
  
  
 s
le
vi
n 
  
  
  
  
  
  
 

NA
ME
  
  
 S
L-
8-
30
8-
60
0-
DM
SO
-H
  
  
  
  
  
  
 

EX
PN
O 
  
  
  
  
  
  
  
  
6 
  
  
  
  
  
  
 

PR
OC
NO
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er

s
Da
te
_ 
  
  
  
  
 2
00
81
22
1 
  
  
  
  
  
  
 

Ti
me
  
  
  
  
  
  
  
22
.4
3 
  
  
  
  
  
  
 

IN
ST
RU
M 
  
  
  
  
  
av
60
0 
  
  
  
  
  
  
 

PR
OB
HD
  
 5
 m
m 
TB
I 
1H
/1
3 
  
  
  
  
  
  
 

PU
LP
RO
G 
  
  
  
  
  
 z
g3
0 
  
  
  
  
  
  
 

TD
  
  
  
  
  
  
  
  
97
93
8 
  
  
  
  
  
  
 

SO
LV
EN
T 
  
  
  
  
 C
DC
l3
T 
  
  
  
  
  
  
 

NS
  
  
  
  
  
  
  
  
  
 3
2 
  
  
  
  
  
  
 

DS
  
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

SW
H 
  
  
  
  
  
 9
61
5.
38
5 
Hz
  
  
  
  
  
 

FI
DR
ES
  
  
  
  
 0
.0
98
17
8 
Hz
  
  
  
  
  
 

AQ
  
  
  
  
  
  
5.
09
28
25
9 
se
c 
  
  
  
  
 

RG
  
  
  
  
  
  
  
  
  
36
2 
  
  
  
  
  
  
 

DW
  
  
  
  
  
  
  
 5
2.
00
0 
us
ec
  
  
  
  
 

DE
  
  
  
  
  
  
  
  
 6
.0
0 
us
ec
  
  
  
  
 

TE
  
  
  
  
  
  
  
  
29
8.
0 
K 
  
  
  
  
  
 

D1
  
  
  
  
  
 0
.1
00
00
00
0 
se
c 
  
  
  
  
 

TD
0 
  
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

==
==
==
==
 C
HA
NN
EL
 f
1 
==
==
==
==

NU
C1
  
  
  
  
  
  
  
  
 1
H 
  
  
  
  
  
  
 

P1
  
  
  
  
  
  
  
  
 8
.0
0 
us
ec
  
  
  
  
 

PL
1 
  
  
  
  
  
  
  
-1
.0
0 
dB
  
  
  
  
  
 

SF
O1
  
  
  
  
60
0.
13
42
00
9 
MH
z 
  
  
  
  
 

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
r

s
SI
  
  
  
  
  
  
  
  
65
53
6 
  
  
  
  
  
  
 

SF
  
  
  
  
  
60
0.
13
00
12
5 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
  
 E
M 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.3
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

PC
  
  
  
  
  
  
  
  
 1
.0
0 
  
  
  
  
  
  
 

1D
 N
MR
 p
lo
t 
pa
ra
me
te
r

s
CX
  
  
  
  
  
  
  
  
22
.8
0 
cm
  
  
  
  
  
 

CY
  
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

F1
P 
  
  
  
  
  
  
 1
1.
00
0 
pp
m 
  
  
  
  
 

F1
  
  
  
  
  
  
  
66
01
.4
3 
Hz
  
  
  
  
  
 

F2
P 
  
  
  
  
  
  
 -
0.
10
0 
pp
m 
  
  
  
  
 

F2
  
  
  
  
  
  
  
 -
60
.0
1 
Hz
  
  
  
  
  
 

PP
MC
M 
  
  
  
  
  
0.
48
68
4 
pp
m/
cm
  
  
  
 

HZ
CM
  
  
  
  
  
29
2.
16
85
5 
Hz
/c
m 
  
  
  
 

Supporting Information S. Levin and James S. Nowick

S14



20
40

60
80

10
0

12
0

14
0

16
0

pp
m

ppm

176.34
171.84
171.78
171.51
171.42
169.33

164.52
163.51

159.83
158.36
156.94

153.78

132.42
130.89
130.42

124.71
123.10
122.37
121.80
120.53

112.56
112.06

 57.49
 56.39
 55.93
 52.08
 51.64
 50.83
 41.07
 40.83
 40.32
 39.90
 39.74
 39.57
 39.40
 39.24
 39.07
 38.90
 38.65
 38.04
 33.57
 31.33
 28.91
 25.35
 24.29
 24.06
 23.04
 22.90
 22.87
 22.32
 22.07
 21.70
 21.54
 19.57
 19.20
 19.05
 18.80
 17.86

  0.00

12
5 
MH
z 
13
C 
NM
R 
Sp
ec
tr
um
 i
n 
DM
SO
-d
6

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER
  
  
  
  
  
  
 s
le
vi
n 
  
  
  
  
  
  
 

NA
ME
  
  
 S
L-
8-
30
8-
13
C-
DM
SO
  
  
  
  
  
  
  

EX
PN
O 
  
  
  
  
  
  
  
  
3 
  
  
  
  
  
  
 

PR
OC
NO
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 
  
  
  
  
 2
00
81
22
1 
  
  
  
  
  
  
 

Ti
me
  
  
  
  
  
  
  
20
.2
9 
  
  
  
  
  
  
 

IN
ST
RU
M 
  
  
  
  
cr
yo
50
0 
  
  
  
  
  
  
 

PR
OB
HD
  
 5
 m
m 
CP
TC
I 
1H
- 
  
  
  
  
  
  
 

PU
LP
RO
G 
 S
pi
nE
ch
op
g3
0g
p.
pr
d 
  
  
  
  
  
  

TD
  
  
  
  
  
  
  
  
65
41
8 
  
  
  
  
  
  
 

SO
LV
EN
T 
  
  
  
  
  
CD
Cl
3 
  
  
  
  
  
  
 

NS
  
  
  
  
  
  
  
  
 7
72
0 
  
  
  
  
  
  
 

DS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

SW
H 
  
  
  
  
  
30
30
3.
03
1 
Hz
  
  
  
  
  
 

FI
DR
ES
  
  
  
  
 0
.4
63
22
2 
Hz
  
  
  
  
  
 

AQ
  
  
  
  
  
  
1.
07
94
47
0 
se
c 
  
  
  
  
 

RG
  
  
  
  
  
  
  
 7
29
8.
2 
  
  
  
  
  
  
 

DW
  
  
  
  
  
  
  
 1
6.
50
0 
us
ec
  
  
  
  
 

DE
  
  
  
  
  
  
  
  
 6
.0
0 
us
ec
  
  
  
  
 

TE
  
  
  
  
  
  
  
  
29
8.
0 
K 
  
  
  
  
  
 

D1
  
  
  
  
  
 0
.2
50
00
00
0 
se
c 
  
  
  
  
 

d1
1 
  
  
  
  
 0
.0
30
00
00
0 
se
c 
  
  
  
  
 

D1
6 
  
  
  
  
 0
.0
00
20
00
0 
se
c 
  
  
  
  
 

d1
7 
  
  
  
  
 0
.0
00
19
60
0 
se
c 
  
  
  
  
 

MC
RE
ST
  
  
  
 0
.0
00
00
00
0 
se
c 
  
  
  
  
 

MC
WR
K 
  
  
  
 0
.0
15
00
00
0 
se
c 
  
  
  
  
 

P2
  
  
  
  
  
  
  
  
29
.7
0 
us
ec
  
  
  
  
 

==
==
==
==
 C
HA
NN
EL
 f
1 
==
==
==
==

NU
C1
  
  
  
  
  
  
  
  
13
C 
  
  
  
  
  
  
 

P1
  
  
  
  
  
  
  
  
14
.8
5 
us
ec
  
  
  
  
 

P1
1 
  
  
  
  
  
  
 5
00
.0
0 
us
ec
  
  
  
  
 

P1
2 
  
  
  
  
  
  
20
00
.0
0 
us
ec
  
  
  
  
 

PL
0 
  
  
  
  
  
  
 1
20
.0
0 
dB
  
  
  
  
  
 

PL
1 
  
  
  
  
  
  
  
-1
.0
0 
dB
  
  
  
  
  
 

SF
O1
  
  
  
  
12
5.
79
42
54
8 
MH
z 
  
  
  
  
 

SP
1 
  
  
  
  
  
  
  
 3
.6
0 
dB
  
  
  
  
  
 

SP
2 
  
  
  
  
  
  
  
 3
.6
0 
dB
  
  
  
  
  
 

SP
NA
M1
  
 C
rp
60
,0
.5
,2
0.
1 
  
  
  
  
  
  
 

SP
NA
M2
  
  
  
Cr
p6
0c
om
p.
4 
  
  
  
  
  
  
 

SP
OF
F1
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

SP
OF
F2
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

==
==
==
==
 C
HA
NN
EL
 f
2 
==
==
==
==

CP
DP
RG
2 
  
  
  
  
wa
lt
z1
6 
  
  
  
  
  
  
 

NU
C2
  
  
  
  
  
  
  
  
 1
H 
  
  
  
  
  
  
 

PC
PD
2 
  
  
  
  
  
 1
00
.0
0 
us
ec
  
  
  
  
 

PL
2 
  
  
  
  
  
  
  
 1
.6
0 
dB
  
  
  
  
  
 

PL
12
  
  
  
  
  
  
  
24
.6
0 
dB
  
  
  
  
  
 

SF
O2
  
  
  
  
50
0.
22
25
01
1 
MH
z 
  
  
  
  
 

==
==
==
 G
RA
DI
EN
T 
CH
AN
NE
L 
==
==
=

GP
NA
M1
  
  
  
  
 S
IN
E.
10
0 
  
  
  
  
  
  
 

GP
NA
M2
  
  
  
  
 S
IN
E.
10
0 
  
  
  
  
  
  
 

GP
X1
  
  
  
  
  
  
  
 0
.0
0 
% 
  
  
  
  
  
 

GP
X2
  
  
  
  
  
  
  
 0
.0
0 
% 
  
  
  
  
  
 

GP
Y1
  
  
  
  
  
  
  
 0
.0
0 
% 
  
  
  
  
  
 

GP
Y2
  
  
  
  
  
  
  
 0
.0
0 
% 
  
  
  
  
  
 

GP
Z1
  
  
  
  
  
  
  
30
.0
0 
% 
  
  
  
  
  
 

GP
Z2
  
  
  
  
  
  
  
50
.0
0 
% 
  
  
  
  
  
 

p1
5 
  
  
  
  
  
  
 5
00
.0
0 
us
ec
  
  
  
  
 

p1
6 
  
  
  
  
  
  
10
00
.0
0 
us
ec
  
  
  
  
 

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
65
53
6 
  
  
  
  
  
  
 

SF
  
  
  
  
  
12
5.
78
04
94
2 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
  
 E
M 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 3
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

PC
  
  
  
  
  
  
  
  
 2
.0
0 
  
  
  
  
  
  
 

1D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
  
  
  
  
  
  
  
  
22
.8
0 
cm
  
  
  
  
  
 

CY
  
  
  
  
  
  
  
 1
50
.0
0 
cm
  
  
  
  
  
 

F1
P 
  
  
  
  
  
  
18
0.
00
0 
pp
m 
  
  
  
  
 

F1
  
  
  
  
  
  
 2
26
40
.4
9 
Hz
  
  
  
  
  
 

F2
P 
  
  
  
  
  
  
 -
1.
00
0 
pp
m 
  
  
  
  
 

F2
  
  
  
  
  
  
  
-1
25
.7
8 
Hz
  
  
  
  
  
 

PP
MC
M 
  
  
  
  
  
7.
93
86
0 
pp
m/
cm
  
  
  
 

HZ
CM
  
  
  
  
  
99
8.
52
06
3 
Hz
/c
m 
  
  
  
 

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S15



12
0

13
0

14
0

15
0

16
0

17
0

pp
m

ppm

176.34

171.84
171.78
171.51
171.42

169.33

164.52

163.51

159.83

158.36

156.94

153.78

132.42

130.89
130.42

124.71

123.10
122.37
121.80

120.53

112.56
112.06

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER
  
  
  
  
  
  
 s
le
vi
n 
  
  
  
  
  

NA
ME
  
  
 S
L-
8-
30
8-
13
C-
DM
SO
  
  
  
  
  
 

EX
PN
O 
  
  
  
  
  
  
  
  
3 
  
  
  
  
  

PR
OC
NO
  
  
  
  
  
  
  
  
1 
  
  
  
  
  

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 
  
  
  
  
 2
00
81
22
1 
  
  
  
  
  

Ti
me
  
  
  
  
  
  
  
20
.2
9 
  
  
  
  
  
  
 

IN
ST
RU
M 
  
  
  

 c
ry
o5
00
  
  
  
  
  
  

PR
OB
HD
  
 5
 m
m 
CP
TC
I 
1H
- 
  
  
  
  
  
 

PU
LP
RO
G 
 S
pi
nE
ch
op
g3
0g
p.
pr
d 
  
  
  
  
 

TD
  
  
  
  
  
  
  
  
65
41
8 
  
  
  
  
  
  
 

SO
LV
EN
T 
  
  
  
  
  
CD
Cl
3 
  
  
  
  
  
  
 

NS
  
  
  
  
  
  
  
  
 7
72
0 
  
  
  
  
  
  
 

DS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

SW
H 
  
  
  
  
  
30
30
3.
03
1 
Hz
  
  
  
  
  
 

FI
DR
ES
  
  
  
  
 0
.4
63
22
2 
Hz
  
  
  
  
  
 

AQ
  
  
  
  
  
  
1.
07
94
47
0 
se
c 
  
  
  
  
 

RG
  
  
  
  
  
  
  
 7
29
8.
2 
  
  
  
  
  
  
 

DW
  
  
  
  
  
  
  
 1
6.
50
0 
us
ec
  
  
  
  
 

DE
  
  
  
  
  
  
  
  
 6
.0
0 
us
ec
  
  
  
  
 

TE
  
  
  
  
  
  
  
  
29
8.
0 
K 
  
  
  
  
  
 

D1
  
  
  
  
  
 0
.2
50
00
00
0 
se
c 
  
  
  
 

d1
1 
  
  
  
  
 0
.0
30
00
00
0 
se
c 
  
  
  
 

D1
6 
  
  
  
  
 0
.0
00
20
00
0 
se
c 
  
  
  
 

d1
7 
  
  
  
  
 0
.0
00
19
60
0 
se
c 
  
  
  
 

MC
RE
ST
  
  
  
 0
.0
00
00
00
0 
se
c 
  
  
  
 

MC
WR
K 
  
  
  
 0
.0
15
00
00
0 
se
c 
  
  
  
 

P2
  
  
  
  
  
  

  
 2
9.
70
 u
se
c 
  
  
  

======== 1f LENNAHC ======== NU
C1
  
  
  
  
  

  
  
 1
3C
  
  
  
  
  
  

P1
  
  
  
  
  
  

  
 1
4.
85
 u
se
c 
  
  
  

P1
1 
  
  
  
  
  

  
50
0.
00
 u
se
c 
  
  
  

P1
2 
  
  
  
  
  

 2
00
0.
00
 u
se
c 
  
  
  

PL
0 
  
  
  
  
  

  
12
0.
00
 d
B 
  
  
  
  

PL
1 
  
  
  
  
  

  
 -
1.
00
 d
B 
  
  
  
  

SF
O1
  
  
  
  
12
5.
79
42
54
8 
MH
z 
  
  
  
 

SP
1 
  
  
  
  
  

  
  
3.
60
 d
B 
  
  
  
  

SP
2 
  
  
  
  
  

  
  
3.
60
 d
B 
  
  
  
  

SP
NA
M1
  
 C
rp
60
,0
.5
,2
0.
1 
  
  
  
  
  
 

SP
NA
M2
  
  
  
Cr
p6
0c
om
p.
4 
  
  
  
  
  
 

SP
OF
F1
  
  
  
  

  
  
0.
00
 H
z 
  
  
  
  

SP
OF
F2
  
  
  
  

  
  
0.
00
 H
z 
  
  
  
  

======== 2f LENNAHC ======== CP
DP
RG
2 
  
  
  

 w
al
tz
16
  
  
  
  
  
  

NU
C2
  
  
  
  
  

  
  
  
1H
  
  
  
  
  
  

PC
PD
2 
  
  
  
  

  
10
0.
00
 u
se
c 
  
  
  

PL
2 
  
  
  
  
  

  
  
1.
60
 d
B 
  
  
  
  

PL
12
  
  
  
  
  

  
 2
4.
60
 d
B 
  
  
  
  

SF
O2
  
  
  
  
50
0.
22
25
01
1 
MH
z 
  
  
  
 

==
==
==
 G
RA
DI
EN
T 
CH
AN
NE
L 
==
==
=

GP
NA
M1
  
  
  
  

SI
NE
.1
00
  
  
  
  
  
  

GP
NA
M2
  
  
  
  

SI
NE
.1
00
  
  
  
  
  
  

GP
X1
  
  
  
  
  

  
  
0.
00
 %
  
  
  
  
  

GP
X2
  
  
  
  
  

  
  
0.
00
 %
  
  
  
  
  

GP
Y1
  
  
  
  
  

  
  
0.
00
 %
  
  
  
  
  

GP
Y2
  
  
  
  
  

  
  
0.
00
 %
  
  
  
  
  

GP
Z1
  
  
  
  
  

  
 3
0.
00
 %
  
  
  
  
  

GP
Z2
  
  
  
  
  

  
 5
0.
00
 %
  
  
  
  
  

p1
5 
  
  
  
  
  

  
50
0.
00
 u
se
c 
  
  
  

p1
6 
  
  
  
  
  

 1
00
0.
00
 u
se
c 
  
  
  

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  

  
 6
55
36
  
  
  
  
  
  

SF
  
  
  
  
  
12
5.
78
04
94
2 
MH
z 
  
  
  
 

WD
W 
  
  
  
  
  

  
  
  
EM
  
  
  
  
  
  

SS
B 
  
  
  
  
  

  
  
  
 0
  
  
  
  
  
  

LB
  
  
  
  
  
  

  
  
3.
00
 H
z 
  
  
  
  

GB
  
  
  
  
  
  

  
  
  
 0
  
  
  
  
  
  

PC
  
  
  
  
  
  

  
  
2.
00
  
  
  
  
  
  

1D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
  
  
  
  
  
  

  
 2
2.
80
 c
m 
  
  
  
  

CY
  
  
  
  
  
  

  
 1
5.
00
 c
m 
  
  
  
  

F1
P 
  
  
  
  
  

 1
78
.3
58
 p
pm
  
  
  
  

F1
  
  
  
  
  
  

22
43
4.
01
 H
z 
  
  
  
  

F2
P 
  
  
  
  
  

 1
10
.7
45
 p
pm
  
  
  
  

F2
  
  
  
  
  
  

13
92
9.
52
 H
z 
  
  
  
  

PP
MC
M 
  
  
  
  

 2
.9
65
52
 p
pm
/c
m 
  
  

HZ
CM
  
  
  
  
  
37
3.
00
43
3 
Hz
/c
m 
  
  
 

12
5 
MH
z 
13
C 
NM
R 
Sp
ec
tr
um
 i
n 
DM
SO
-d
6

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S16



51
52

53
54

55
56

57
58

pp
m

ppm

57.4873

56.3914

55.9269

52.0768

51.6381

50.8293

12
5 
MH
z 
13
C 
NM
R 
Sp
ec
tr
um
 i
n 
DM
SO
-d
6

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER
  
  
  
  
  
  
 s
le
vi
n 
  
  
  
  
  
  
 

NA
ME
  
  
 S
L-
8-
30
8-
13
C-
DM
SO
  
  
  
  
  
  
  

EX
PN
O 
  
  
  
  
  
  
  
  
3 
  
  
  
  
  
  
 

PR
OC
NO
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 
  
  
  
  
 2
00
81
22
1 
  
  
  
  
  
  
 

Ti
me
  
  
  
  
  
  
  
20
.2
9 
  
  
  
  
  
  
 

IN
ST
RU
M 
  
  
  
  
cr
yo
50
0 
  
  
  
  
  
  
 

PR
OB
HD
  
 5
 m
m 
CP
TC
I 
1H
- 
  
  
  
  
  
  
 

PU
LP
RO
G 
 S
pi
nE
ch
op
g3
0g
p.
pr
d 
  
  
  
  
  
  
 

TD
  
  
  
  
  
  
  
  
65
41
8 
  
  
  
  
  
  
 

SO
LV
EN
T 
  
  
  
  
  
CD
Cl
3 
  
  
  
  
  
  
 

NS
  
  
  
  
  
  
  
  
 7
72
0 
  
  
  
  
  
  
 

DS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

SW
H 
  
  
  
  
  
30
30
3.
03
1 
Hz
  
  
  
  
  
 

FI
DR
ES
  
  
  
  
 0
.4
63
22
2 
Hz
  
  
  
  
  
 

AQ
  
  
  
  
  
  
1.
07
94
47
0 
se
c 
  
  
  
  
 

RG
  
  
  
  
  
  
  
 7
29
8.
2 
  
  
  
  
  
  
 

DW
  
  
  
  
  
  
  
 1
6.
50
0 
us
ec
  
  
  
  
 

DE
  
  
  
  
  
  
  
  
 6
.0
0 
us
ec
  
  
  
  
 

TE
  
  
  
  
  
  
  
  
29
8.
0 
K 
  
  
  
  
  
 

D1
  
  
  
  
  
 0
.2
50
00
00
0 
se
c 
  
  
  
  
 

d1
1 
  
  
  
  
 0
.0
30
00
00
0 
se
c 
  
  
  
  
 

D1
6 
  
  
  
  
 0
.0
00
20
00
0 
se
c 
  
  
  
  
 

d1
7 
  
  
  
  
 0
.0
00
19
60
0 
se
c 
  
  
  
  
 

MC
RE
ST
  
  
  
 0
.0
00
00
00
0 
se
c 
  
  
  
  
 

MC
WR
K 
  
  
  
 0
.0
15
00
00
0 
se
c 
  
  
  
  
 

P2
  
  
  
  
  
  
  
  
29
.7
0 
us
ec
  
  
  
  
 

==
==
==
==
 C
HA
NN
EL
 f
1 
==
==
==
==

NU
C1
  
  
  
  
  
  
  
  
13
C 
  
  
  
  
  
  
 

P1
  
  
  
  
  
  
  
  
14
.8
5 
us
ec
  
  
  
  
 

P1
1 
  
  
  
  
  
  
 5
00
.0
0 
us
ec
  
  
  
  
 

P1
2 
  
  
  
  
  
  
20
00
.0
0 
us
ec
  
  
  
  
 

PL
0 
  
  
  
  
  
  
 1
20
.0
0 
dB
  
  
  
  
  
 

PL
1 
  
  
  
  
  
  
  
-1
.0
0 
dB
  
  
  
  
  
 

SF
O1
  
  
  
  
12
5.
79
42
54
8 
MH
z 
  
  
  
  
 

SP
1 
  
  
  
  
  
  
  
 3
.6
0 
dB
  
  
  
  
  
 

SP
2 
  
  
  
  
  
  
  
 3
.6
0 
dB
  
  
  
  
  
 

SP
NA
M1
  
 C
rp
60
,0
.5
,2
0.
1 
  
  
  
  
  
  
 

SP
NA
M2
  
  
  
Cr
p6
0c
om
p.
4 
  
  
  
  
  
  
 

SP
OF
F1
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

SP
OF
F2
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

==
==
==
==
 C
HA
NN
EL
 f
2 
==
==
==
==

CP
DP
RG
2 
  
  
  
  
wa
lt
z1
6 
  
  
  
  
  
  
 

NU
C2
  
  
  
  
  
  
  
  
 1
H 
  
  
  
  
  
  
 

PC
PD
2 
  
  
  
  
  
 1
00
.0
0 
us
ec
  
  
  
  
 

PL
2 
  
  
  
  
  
  
  
 1
.6
0 
dB
  
  
  
  
  
 

PL
12
  
  
  
  
  
  
  
24
.6
0 
dB
  
  
  
  
  
 

SF
O2
  
  
  
  
50
0.
22
25
01
1 
MH
z 
  
  
  
  
 

==
==
==
 G
RA
DI
EN
T 
CH
AN
NE
L 
==
==
=

GP
NA
M1
  
  
  
  
 S
IN
E.
10
0 
  
  
  
  
  
  
 

GP
NA
M2
  
  
  
  
 S
IN
E.
10
0 
  
  
  
  
  
  
 

GP
X1
  
  
  
  
  

  
  
 0
.0
0 
% 
  
  
  
  
  
 

GP
X2
  
  
  
  
  
  
  
 0
.0
0 
% 
  
  
  
  
  
 

GP
Y1
  
  
  
  
  
  
  
 0
.0
0 
% 
  
  
  
  
  
 

GP
Y2
  
  
  
  
  
  
  
 0
.0
0 
% 
  
  
  
  
  
 

GP
Z1
  
  
  
  
  
  
  
30
.0
0 
% 
  
  
  
  
  
 

GP
Z2
  
  
  
  
  
  
  
50
.0
0 
% 
  
  
  
  
  
 

p1
5 
  
  
  
  
  
  
 5
00
.0
0 
us
ec
  
  
  
  
 

p1
6 
  
  
  
  
  
  
10
00
.0
0 
us
ec
  
  
  
  
 

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
65
53
6 
  
  
  
  
  
  
 

SF
  
  
  
  
  
12
5.
78
04
82
1 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
  
 E
M 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.3
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

PC
  
  
  
  
  
  
  
  
 4
.0
0 
  
  
  
  
  
  
 

1D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
  
  
  
  
  
  
  
  
22
.8
0 
cm
  
  
  
  
  
 

CY
  
  
  
  
  
  
  
  
10
.0
0 
cm
  
  
  
  
  
 

F1
P 
  
  
  
  
  
  
 5
8.
63
9 
pp
m 
  
  
  
  
 

F1
  
  
  
  
  
  
  
73
75
.6
3 
Hz
  
  
  
  
  
 

F2
P 
  
  
  
  
  
  
 5
0.
00
2 
pp
m 
  
  
  
  
 

F2
  
  
  
  
  
  
  
62
89
.2
6 
Hz
  
  
  
  
  
 

PP
MC
M 
  
  
  
  
  
0.
37
88
2 
pp
m/
cm
  
  
  
 

HZ
CM
  
  
  
  
  
 4
7.
64
80
6 
Hz
/c
m 
  
  
  
 

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S17



38
.0

38
.5

39
.0

39
.5

40
.0

40
.5

41
.0

pp
m

ppm

41.073

40.835

40.323

39.904

39.737

39.570

39.403

39.237

39.070

38.903

38.651

38.042

Cu
rr
en
t
Da
ta
 P
ar
am
et
er
s

US
ER
  

  
  

  
 s
le
vi
n 
  

  
  
  
 

NA
ME
  

 S
L-
8-
30
8-
13
C-
DM
SO

  
  
  
 

  
  

EX
PN
O 

  
  

  
  
  
  
3 
  

  
  
  
 

PR
OC
NO

  
  

  
  
  
  
1 
  

  
  
  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 

  
  

 2
00
81
22
1 
  

  
  
  
 

Ti
me
 
  
  
  
 

  
20
.2
9 
  
 

  
  
  
 

IN
ST
RU
M 
  
  

 c
ry
o5
00
  
 

  
  
  
  
 

PR
OB
HD
  
 5
 m
m
CP
TC
I 
1H
- 
  

  
  
  
  
 

PU
LP
RO
G 
 S
pi
nE
ch
op
g3
0g
p.
pr
d 
  
  
  
  

  
TD
  
 
  
  
  
 

  
65
41
8 
  
 

  
  
  
 

SO
LV
EN
T 
  
  

  
 C
DC
l3
  
 

  
  
  
  
 

NS
  

  
  
  
 

  
  
77
20
  
 

  
  
  
  
 

DS
  

  
  
  
 

  
  
  
16
  
 

  
  
  
  
 

SW
H 

  
  
  
 

30
30
3.
03
1 
Hz

  
  
  
  
 

FI
DR
ES
  
  
  

0.
46
32
22
 H
z

  
  
  
  
 

AQ
  

  
  
  
 

1.
07
94
47
0 
se
c 
  
  
  
  

RG
  

  
  
  
 

  
72
98
.2
  
 

  
  
  
  
 

DW
  

  
  
  
 

  
16
.5
00
 u
se
c 
  
  
  
 

DE
  

  
  
  
 

  
  
6.
00
 u
se
c 
  
  
  
 

TE
  
 
  
  
  
 

  
29
8.
0 
K 
 

  
  
  
 

D1
  

  
  
  
  
0.
25
00
00
00
 s
ec
  
  
  
  
 

d1
1 

  
  
  
  
0.
03
00
00
00
 s
ec
  
  
  
  
 

D1
6 

  
  
  
  
0.
00
02
00
00
 s
ec
  
  
  
  
 

d1
7 

  
  
  
  
0.
00
01
96
00
 s
ec
  
  
  
  
 

MC
RE
ST
  
  
  
 0
.0
00
00
00
0 
se
c 
  
  
  
  

MC
WR
K 
  
  
  
 0
.0
15
00
00
0 
se
c 
  
  
  
  

P2
  

  
  
  
 

  
 2
9.
70
 u
se
c 
  
  
  
 

==
==
==
==
 C
HA
NN
EL
 f
1 
==
==
==
==

NU
C1

  
  
  
 

  
  
 1
3C
  
 

  
  
  
  
 

P1
  

  
  
  
 

  
 1
4.
85
 u
se
c 
  
  
  
 

P1
1 

  
  
  
 

  
50
0.
00
 u
se
c 
  
  
  
 

P1
2 

  
  
  
 

 2
00
0.
00
 u
se
c 
  
  
  
 

PL
0 

  
  
  
 

  
12
0.
00
 d
B

  
  
  
  
 

PL
1 

  
  
  
 

  
 -
1.
00
 d
B

  
  
  
  
 

SF
O1

  
  
  
 1
25
.7
94
25
48
 M
Hz
  
  
  
  
 

SP
1 

  
  
  

  
  
3.
60
 d
B

  
  
  
  
 

SP
2 

  
  
  
 

  
  
3.
60
 d
B

  
  
  
  
 

SP
NA
M1
  
 C
rp
60
,0
.5
,2
0.
1 
  

  
  
  
  
 

SP
NA
M2
  
  
  
Cr
p6
0c
om
p.
4 
  

  
  
  
  
 

SP
OF
F1
  
  
  

  
  
0.
00
 H
z

  
  
  
  

SP
OF
F2
  
  
  

  
  
0.
00
 H
z

  
  
  
  
 

==
==
==
==
 C
HA
NN
EL
 f
2 
==
==
==
==

CP
DP
RG
2 
  
  

 w
al
tz
16
  
 

  
  
  
  
 

NU
C2

  
  
  
 

  
  
  
1H
  
 

  
  
  
  
 

PC
PD
2 
  
  
  

  
10
0.
00
 u
se
c 
  
  
  
 

PL
2 

  
  
  
 

  
  
1.
60
 d
B

  
  
  
  
 

PL
12

  
  
  
 

  
 2
4.
60
 d
B

  
  
  
  
 

SF
O2

  
  
  
 5
00
.2
22
50
11
 M
Hz
  
  
  
  
 

==
==
==
 G
RA
DI
EN
T 
CH
AN
NE
L 
==
==
=

GP
NA
M1
  
  
  

SI
NE
.1
00
  
 

  
  
  
  
 

GP
NA
M2
  
  
  

SI
NE
.1
00
  
 

  
  
  
  
 

GP
X1

  
  
  
 

  
  
0.
00
 %
 

  
  
  
  
 

GP
X2

  
  
  
 

  
  
0.
00
 %
 

  
  
  
  
 

GP
Y1

  
  
  
 

  
  
0.
00
 %
 

  
  
  
  
 

GP
Y2

  
  
  
 

  
  
0.
00
 %
 

  
  
  
  
 

GP
Z1

  
  
  
 

  
 3
0.
00
 %
 

  
  
  
  
 

GP
Z2

  
  
  
 

  
 5
0.
00
 %
 

  
  
  
  
 

p1
5 

  
  
  
 

  
50
0.
00
 u
se
c 
  
  
  
 

p1
6 

  
  
  
 

 1
00
0.
00
 u
se
c 
  
  
  
 

F2
 -

Pr
oc
es
si
ng
 p
ar
am
et
er
s

SI
  

  
  
  
 

  
 6
55
36
  
 

  
  
  
  
 

SF
  
  
  
 1
25
.7
80
49
42
 M
Hz
  
  
  
  
 

WD
W 

  
  
  
 

  
  
  
EM
  
 

  
  
  
  
 

SS
B 

  
  
  
 

  
  
  
 0
  
 

  
  
  
  
 

LB
  

  
  
  
 

  
  
3.
00
 H
z

  
  
  
  
 

GB
  

  
  
  
 

  
  
  
 0
  
 

  
  
  
  
 

PC
  

  
  
  
 

  
  
2.
00
  
 

  
  
  
  
 

1D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
  

  
  
  
 

  
 2
2.
80
 c
m

  
  
  
  
 

CY
  

  
  
  
 

  
 5
0.
00
 c
m

  
  
  
  
 

F1
P 

  
  
  
 

  
41
.4
86
 p
pm
  
  
  
  
 

F1
  

  
  
  
 

 5
21
8.
19
 H
z

  
  
  
  
 

F2
P 

  
  
  
 

  
37
.7
45
 p
pm
  
  
  
  
 

F2
  

  
  
  
 

 4
74
7.
61
 H
z

  
  
  
  
 

PP
MC
M 
  
  
  

 0
.1
64
09
 p
pm
/c
m 
  
  
 

HZ
CM

  
  
  
 

20
.6
39
47
 H
z/
cm
  
  
  
 

12
5 
MH
z 
13
C 
NM
R 
Sp
ec
tr
um
 i
n 
DM
SO
-d
6

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S18



16
18

20
22

24
26

28
30

32
34

pp
m

ppm

33.5684

31.3299

28.9095

25.3441

24.2856
24.0627
24.0273

23.0393
22.9002
22.8623

22.3193
22.0651

21.6958
21.5460

19.5681

19.1990
19.0495
18.7961

17.8580

12
5 
MH
z 
13
C 
NM
R 
Sp
ec
tr
um
 i
n 
DM
SO
-d
6

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER
  
  
  
  
  
  
 s
le
vi
n 
  
  
  
  
  
  
 

NA
ME
  
  
 S
L-
8-
30
8-
13
C-
DM
SO
  
  
  
  
  
  
  

EX
PN
O 
  
  
  
  
  
  
  
  
3 
  
  
  
  
  
  
 

PR
OC
NO
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 
  
  
  
  
 2
00
81
22
1 
  
  
  
  
  
  
 

Ti
me
  
  
  
  
  
  
  
20
.2
9 
  
  
  
  
  
  
 

IN
ST
RU
M 
  
  
  
  
cr
yo
50
0 
  
  
  
  
  
  
 

PR
OB
HD
  
 5
 m
m 
CP
TC
I 
1H
- 
  
  
  
  
  
  
 

PU
LP
RO
G 
 S
pi
nE
ch
op
g3
0g
p.
pr
d 
  
  
  
  
  
  
 

TD
  
  
  
  
  
  
  
  
65
41
8 
  
  
  
  
  
  
 

SO
LV
EN
T 
  
  
  
  
  
CD
Cl
3 
  
  
  
  
  
  
 

NS
  
  
  
  
  
  
  
  
 7
72
0 
  
  
  
  
  
  
 

DS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

SW
H 
  
  
  
  
  
30
30
3.
03
1 
Hz
  
  
  
  
  
 

FI
DR
ES
  
  
  
  
 0
.4
63
22
2 
Hz
  
  
  
  
  
 

AQ
  
  
  
  
  
  
1.
07
94
47
0 
se
c 
  
  
  
  
 

RG
  
  
  
  
  
  
  
 7
29
8.
2 
  
  
  
  
  
  
 

DW
  
  
  
  
  
  
  
 1
6.
50
0 
us
ec
  
  
  
  
 

DE
  
  
  
  
  
  
  
  
 6
.0
0 
us
ec
  
  
  
  
 

TE
  
  
  
  
  
  
  
  
29
8.
0 
K 
  
  
  
  
  
 

D1
  
  
  
  
  
 0
.2
50
00
00
0 
se
c 
  
  
  
  
 

d1
1 
  
  
  
  
 0
.0
30
00
00
0 
se
c 
  
  
  
  
 

D1
6 
  
  
  
  
 0
.0
00
20
00
0 
se
c 
  
  
  
  
 

d1
7 
  
  
  
  
 0
.0
00
19
60
0 
se
c 
  
  
  
  
 

MC
RE
ST
  
  
  
 0
.0
00
00
00
0 
se
c 
  
  
  
  
 

MC
WR
K 
  
  
  
 0
.0
15
00
00
0 
se
c 
  
  
  
  
 

P2
  
  
  
  
  
  
  
  
29
.7
0 
us
ec
  
  
  
  
 

==
==
==
==
 C
HA
NN
EL
 f
1 
==
==
==
==

NU
C1
  
  
  
  
  
  
  
  
13
C 
  
  
  
  
  
  
 

P1
  
  
  
  
  
  
  
  
14
.8
5 
us
ec
  
  
  
  
 

P1
1 
  
  
  
  
  
  
 5
00
.0
0 
us
ec
  
  
  
  
 

P1
2 
  
  
  
  
  
  
20
00
.0
0 
us
ec
  
  
  
  
 

PL
0 
  
  
  
  
  
  
 1
20
.0
0 
dB
  
  
  
  
  
 

PL
1 
  
  
  
  
  
  
  
-1
.0
0 
dB
  
  
  
  
  
 

SF
O1
  
  
  
  
12
5.
79
42
54
8 
MH
z 
  
  
  
  
 

SP
1 
  
  
  
  
  
  
  
 3
.6
0 
dB
  
  
  
  
  
 

SP
2 
  
  
  
  
  
  
  
 3
.6
0 
dB
  
  
  
  
  
 

SP
NA
M1
  
 C
rp
60
,0
.5
,2
0.
1 
  
  
  
  
  
  
 

SP
NA
M2
  
  
  
Cr
p6
0c
om
p.
4 
  
  
  
  
  
  
 

SP
OF
F1
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

SP
OF
F2
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

==
==
==
==
 C
HA
NN
EL
 f
2 
==
==
==
==

CP
DP
RG
2 
  
  
  
  
wa
lt
z1
6 
  
  
  
  
  
  
 

NU
C2
  
  
  
  
  
  
  
  
 1
H 
  
  
  
  
  
  
 

PC
PD
2 
  
  
  
  
  
 1
00
.0
0 
us
ec
  
  
  
  
 

PL
2 
  
  
  
  
  
  
  
 1
.6
0 
dB
  
  
  
  
  
 

PL
12
  
  
  
  
  
  
  
24
.6
0 
dB
  
  
  
  
  
 

SF
O2
  
  
  
  
50
0.
22
25
01
1 
MH
z 
  
  
  
  
 

==
==
==
 G
RA
DI
EN
T 
CH
AN
NE
L 
==
==
=

GP
NA
M1
  
  
  
  
 S
IN
E.
10
0 
  
  
  
  
  
  
 

GP
NA
M2
  
  
  
  
 S
IN
E.
10
0 
  
  
  
  
  
  
 

GP
X1
  
  
  
  
  

  
  
 0
.0
0 
% 
  
  
  
  
  
 

GP
X2
  
  
  
  
  
  
  
 0
.0
0 
% 
  
  
  
  
  
 

GP
Y1
  
  
  
  
  
  
  
 0
.0
0 
% 
  
  
  
  
  
 

GP
Y2
  
  
  
  
  
  
  
 0
.0
0 
% 
  
  
  
  
  
 

GP
Z1
  
  
  
  
  
  
  
30
.0
0 
% 
  
  
  
  
  
 

GP
Z2
  
  
  
  
  
  
  
50
.0
0 
% 
  
  
  
  
  
 

p1
5 
  
  
  
  
  
  
 5
00
.0
0 
us
ec
  
  
  
  
 

p1
6 
  
  
  
  
  
  
10
00
.0
0 
us
ec
  
  
  
  
 

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
65
53
6 
  
  
  
  
  
  
 

SF
  
  
  
  
  
12
5.
78
04
82
1 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
  
 E
M 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.3
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

PC
  
  
  
  
  
  
  
  
 4
.0
0 
  
  
  
  
  
  
 

1D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
  
  
  
  
  
  
  
  
22
.8
0 
cm
  
  
  
  
  
 

CY
  
  
  
  
  
  
  
  
10
.0
0 
cm
  
  
  
  
  
 

F1
P 
  
  
  
  
  
  
 3
5.
61
9 
pp
m 
  
  
  
  
 

F1
  
  
  
  
  
  
  
44
80
.1
6 
Hz
  
  
  
  
  
 

F2
P 
  
  
  
  
  
  
 1
5.
44
1 
pp
m 
  
  
  
  
 

F2
  
  
  
  
  
  
  
19
42
.1
6 
Hz
  
  
  
  
  
 

PP
MC
M 
  
  
  
  
  
0.
88
50
0 
pp
m/
cm
  
  
  
 

HZ
CM
  
  
  
  
  
11
1.
31
55
1 
Hz
/c
m 
  
  
  
 

x

x

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S19



1
2

3
4

5
6

7
8

9
10

pp
m

Integral

 0.598

 1.112
 0.651
 3.092
 0.924

 1.079
 0.709
 0.775

 0.931

 0.986

 1.023

 1.000
 1.767

 0.596

 1.480

0.852

0.958

2.309

3.001

 3.389

1.094

1.520

0.730

 1.733

 2.329

 9.822

 1.918
2.639
 1.813
1.063
 2.381
3.438
3.073
 5.888
8.441

10.802

ppm

 8.7901
 8.7806
 8.6410
 8.6162
 8.5935

 8.1981
 8.1889
 8.1522

 7.5184
 7.5090
 7.4997
 7.2766
 7.1184
 7.1091
 7.0998
 7.0256
 7.0197
 7.0143
 7.0097

 5.0578

 4.6439
 4.6344
 4.6249

 4.1901
 4.0638
 3.9411
 3.1787
 3.1649
 2.9819
 2.9021
 2.7630
 2.1008
 2.0923
 2.0835
 2.0748
 1.8585
 1.7798
 1.7466
 1.7348
 1.5947
 1.5286
 1.5151
 1.4995
 1.4857
 1.4363
 1.2488
 1.2447
 1.2403
 1.2192
 1.2115
 1.1951
 1.1616
 1.1533
 1.1111
 1.0428
 1.0362
 0.9628
 0.9572
 0.9453
 0.9390
 0.9011
 0.8911
 0.8797
 0.8707
 0.8644
 0.8195
 0.8166
-0.0000

80
0 
MH
z 
1H
 N
MR
 S
pe
ct
ru
m 
in
 C
DC
l 3
 a
t 
26
8 
K 
(-
5 
C)
, 
4m
M

Cu
rr
en
t
Da
ta
 P
ar
am
et
er
s

US
ER
  
 
  
  
  
  
 s
le
vi
n 
  
  
  
  
  
 

NA
ME
  
 
 S
L-
8-
30
8-
80
0-
H 
  
  
  
  
  
 

EX
PN
O 
 
  
  
  
  
  
  
  
1 
  
  
  
  
  
 

PR
OC
NO
 
  
  
  
  
  
  
  
1 
  
  
  
  
  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 
 
  
  
  
 2
00
80
51
3 
  
  
  
  
  
 

Ti
me
  
  

  
  
  
  
  
0.
00
  
  
  
  
 
  
  

IN
ST
RU
M
  
  
  
  
 v
ar
ia
n 
  
  
  

  
 

PR
OB
HD
 
 4
0:
5m
mb
ro
ad
ba
n 
  
  
  

  
 

PU
LP
RO
G
  
  
  
  
  
s2
pu
l 
  
  
  

  
 

TD
  
  
  

  
  
  
  
11
99
00
  
  
  
  
 
  
  

SO
LV
EN
T
  
  
  
  
  
cd
cl
3 
  
  
  

  
 

NS
  
  
 
  
  
  
  
  
  
25
6 
  
  
  

  
 

DS
  
  
 
  
  
  
  
  
  
  
4 
  
  
  

  
 

SW
H 
  
 
  
  
  
12
00
1.
20
0 
Hz
  
  

  
 

FI
DR
ES
 
  
  
  
 0
.1
00
09
3 
Hz
  
  

  
 

AQ
  
  
 
  
  
  
4.
99
53
83
7 
se
c 
  

  
 

RG
  
  
 
  
  
  
  
  
 8
19
2 
  
  
  

  
 

DW
  
  
 
  
  
  
  
 4
1.
66
2 
us
ec
  

  
 

DE
  
  
 
  
  
  
  
  
 4
.5
0 
us
ec
  

  
 

TE
  
  
  

  
  
  
  
 2
68
.0
 K
  
  
  
 
  
  

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
r

s
SI
  
  
 
  
  
  
  
 1
31
07
2 
  
  
  
  
  
 

SF
  
  
 
  
  
79
9.
80
02
17
9 
MH
z 
  
  
  
 

WD
W 
  
 
  
  
  
  
  
  
 E
M 
  
  
  
  
  
 

SS
B 
  
 
  
  
  
  
  
  
  
0 
  
  
  
  
  
 

LB
  
  
 
  
  
  
  
  
 1
.0
0 
Hz
  
  
  
  
 

GB
  
  
 
  
  
  
  
  
  
  
0 
  
  
  
  
  
 

PC
  
  
 
  
  
  
  
  
 2
.0
0 
  
  
  
  
  
 

1D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
  
  
 
  
  
  
  
  
22
.8
0 
cm
  
  
  
  
 

CY
  
  
 
  
  
  
  
  
35
.0
0 
cm
  
  
  
  
 

F1
P 
  
 
  
  
  
  
 1
1.
00
0 
pp
m 
  
  
  
 

F1
  
  
 
  
  
  
  
87
97
.8
0 
Hz
  
  
  
  
 

F2
P 
  
 
  
  
  
  
 -
0.
10
0 
pp
m 
  
  
  
 

F2
  
  
 
  
  
  
  
 -
79
.9
8 
Hz
  
  
  
  
 

PP
MC
M 
 
  
  
  
  
0.
48
68
4 
pp
m/
cm
  
  
 

HZ
CM
  
 
  
  
  
38
9.
37
64
3 
Hz
/c
m 
  
  
 

Ar NH 

Val NH 
Leu-2 NH Ar 6 

Le
u-

3 
N

H
 &

 
lin

ke
r N

H
en

-a

Ar 4 
linker 3-NHen-b

Ar-6’
Leu-1 NH 
i-Pr-NH 

* D
M

F 

Orn NH 
Orn  NH 

Ar-5’

Ar-4’

Ar-3’
Ar-3 

Leu-3 

Leu-2 
Orn 

Leu-1 
Val 

Orn 

Orn 

linker CH 
i-Pr-CH Ar OMe 

Cap OMe 
linker CH 

D
M

F 
* 

* 

linker CH 
i-butyric CH 

Val 
Leu-1 

Leu-1 

H
2O

 

0.
 8 

1.
 0 

1.
 2

 
1.

 4 
1.

 6 
1.

 8 
2.

0 
pp

m
 Val 

Leu-1 

Leu-1 

Leu-2 
Orn 

H
2O

 Leu-3 
Leu-2 

Orn 

Leu-3 
Leu-2 

Leu-3 

*imp 
i-Pr-Me 

i-Pr-Me 

i-Butyric-Me 

i-Butyric-Me 

Val-Me 
Val-Me 

Leu-1 Me 

Leu-2 Me 
Leu-3 Me 

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S20



0.8
1.0

1.2
1.4

1.6
1.8

2.0
pp
m

Integral

1.9966

2.8307

2.6921

2.3464

2.8586

1.5832

2.4354

3.5473

2.9485

5.5874

8.2652

1.5149

9.9429

ppm

2.10080
2.09226
2.08353
2.07479
2.06624
2.06029
2.04706

1.85847

1.77984

1.74656
1.73475

1.59470

1.52858
1.51511
1.49950
1.48567

1.43633

1.40094

1.36953

1.24884
1.24467
1.24030
1.21923
1.21150
1.19511

1.16159
1.15329

1.11114

1.04277
1.03617

0.96281
0.95722
0.94528
0.93897

0.90108
0.89107
0.87966
0.87066
0.86440

0.81946
0.81664

Cu
rr
en
t
Da
ta
 P
ar
am
et
er
s

US
ER
  
 
  
  
  
  
 s
le
vi
n 
  
  
  

  
 

NA
ME
  
 
 S
L-
8-
30
8-
80
0-
H 
  
  
  

  
 

EX
PN
O 
 
  
  
  
  
  
  
  
1 
  
  
  

  
 

PR
OC
NO
 
  
  
  
  
  
  
  
1 
  
  
  

  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 
 
  
  
  
 2
00
80
51
3 
  
  
  

  
 

Ti
me
  
  

  
  
  
  
  
0.
00

  
  
  
 
  
  
 

IN
ST
RU
M
  
  
  
  
 v
ar
ia
n 
  
  
  
  
  
 

PR
OB
HD
 
 4
0:
5m
mb
ro
ad
ba
n 
  
  
  
  
  
 

PU
LP
RO
G
  
  
  
  
  
s2
pu
l 
  
  
  
  
  
 

TD
  
  
  

  
  
  
  
11
99
00

  
  
  
 
  
  
 

SO
LV
EN
T
  
  
  
  
  
cd
cl
3 
  
  
  
  
  
 

NS
  
  
 
  
  
  
  
  
  
25
6 
  
  
  
  
  
 

DS
  
  
 
  
  
  
  
  
  
  
4 
  
  
  
  
  
 

SW
H 
  
 
  
  
  
12
00
1.
20
0 
Hz
  
  
  
  
 

FI
DR
ES
 
  
  
  
 0
.1
00
09
3 
Hz
  
  
  
  
 

AQ
  
  
 
  
  
  
4.
99
53
83
7 
se
c 
  
  
  
 

RG
  
  
 
  
  
  
  
  
 8
19
2 
  
  
  
  
  
 

DW
  
  
 
  
  
  
  
 4
1.
66
2 
us
ec
  
  
  
 

DE
  
  
 
  
  
  
  
  
 4
.5
0 
us
ec
  
  
  
 

TE
  
  
  

  
  
  
  
 2
68
.0

K 
  
  
 
  
  
 

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
r

s
SI
  
  
 
  
  
  
  
 1
31
07
2 
  
  
  

  
 

SF
  
  
 
  
  
79
9.
80
02
17
9 
MH
z 
  

  
 

WD
W 
  
 
  
  
  
  
  
  
 E
M 
  
  
  

  
 

SS
B 
  
 
  
  
  
  
  
  
  
0 
  
  
  

  
 

LB
  
  
 
  
  
  
  
  
 1
.0
0 
Hz
  
  

  
 

GB
  
  
 
  
  
  
  
  
  
  
0 
  
  
  

  
 

PC
  
  
 
  
  
  
  
  
 2
.0
0 
  
  
  

  
 

1D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
  
  
 
  
  
  
  
  
22
.8
0 
cm
  
  

  
 

CY
  
  
 
  
  
  
  
  
15
.0
0 
cm
  
  

  
 

F1
P 
  
 
  
  
  
  
  
2.
14
8 
pp
m 
  

  
 

F1
  
  
 
  
  
  
  
17
18
.0
0 
Hz
  
  

  
 

F2
P 
  
 
  
  
  
  
  
0.

72
1 
pp

m 
  

  
 

F2
  
  
 
  
  
  
  
 5
76
.7
9 
Hz
  
  

  
 

PP
MC
M 
 
  
  
  
  
0.
06
25
8 
pp
m/
cm

  
 

HZ
CM
  
 
  
  
  
 5
0.
05
29
5 
Hz
/c
m 

  
 

80
0 
MH
z 
1H
 N
MR
 S
pe
ct
ru
m 
in
 C
DC
l 3
 a
t 
26
8 
K 
(-
5 
C)

Val 
Leu-1 

Leu-1 

Leu-2 
Orn 

H
2O

 Leu-3 
Leu-2 

Orn 

Leu-3 
Leu-2 

Leu-3 

*imp 
i-Pr-Me 

i-Pr-Me 

i-Butyric-Me 

i-Butyric-Me 

Val-Me 
Val-Me 

Leu-1 Me 

Leu-2 Me 
Leu-3 Me 

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S21



 2  4  6  8 10 pp
m

2
4

6
8

10
pp
m

80
0 
MH
z 
CO

SY
 S
pe
ct
ru
m 
in
 C
DC
l3

26
8 
K 
(-
5 
C)
, 
4 
mM

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER
  
  
  
  
  
  
 s
le
vi
n 
  
  
  
  
  
  
 

NA
ME
  
  
 S
L-
8-
30
8-
80
0-
H 
  
  
  
  
  
  
 

EX
PN
O 
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

PR
OC
NO
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 
  
  
  
  
 2
00
80
51
3 
  
  
  
  
  
  
 

Ti
me
  
  
  
  
  
  
  
 0
.0
0 
  
  
  
  
  
  
 

IN
ST
RU
M 
  
  
  
  
 v
ar
ia
n 
  
  
  
  
  
  
 

PR
OB
HD
  
 4
0:
5m
mb
ro
ad
ba
n 
  
  
  
  
  
  
 

PU
LP
RO
G 
  
  
  
  
  
gc
os
y 
  
  
  
  
  
  
 

TD
  
  
  
  
  
  
  
  
 4
46
8 
  
  
  
  
  
  
 

SO
LV
EN
T 
  
  
  
  
  
cd
cl
3 
  
  
  
  
  
  
 

NS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

DS
  
  
  
  
  
  
  
  
  
 6
4 
  
  
  
  
  
  
 

SW
H 
  
  
  
  
  
12
00
1.
20
0 
Hz
  
  
  
  
  
 

FI
DR
ES
  
  
  
  
 2
.6
86
03
4 
Hz
  
  
  
  
  
 

AQ
  
  
  
  
  
  
0.
18
61
98
1 
se
c 
  
  
  
  
 

RG
  
  
  
  
  
  
  
  
13
00
4 
  
  
  
  
  
  
 

DW
  
  
  
  
  
  
  
 4
1.
66
2 
us
ec
  
  
  
  
 

DE
  
  
  
  
  
  
  
  
 6
.0
0 
us
ec
  
  
  
  
 

TE
  
  
  
  
  
  
  
  
26
8.
0 
K 
  
  
  
  
  
 

F1
 -
 A
cq
ui
si
ti
on
 p
ar
am
et
er
s

ND
0 
  
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

TD
  
  
  
  
  
  
  
  
  
51
2 
  
  
  
  
  
  
 

SF
O1
  
  
  
  
  
 7
99
.8
04
8 
MH
z 
  
  
  
  
 

FI
DR
ES
  
  
  
  
23
.4
39
84
4 
Hz
  
  
  
  
  
 

SW
  
  
  
  
  
  
  
 1
5.
00
5 
pp
m 
  
  
  
  
 

Fn
MO
DE
  
  
  
  
un
de
fi
ne
d 
  
  
  
  
  
  
 

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 2
04
8 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
13
0 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
 S
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

PC
  
  
  
  
  
  
  
  
 1
.4
0 
  
  
  
  
  
  
 

F1
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
  
51
2 
  
  
  
  
  
  
 

MC
2 
  
  
  
  
  
  
  
  
 Q
F 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
05
4 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
 S
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

2D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
2 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

CX
1 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

F2
PL
O 
  
  
  
  
  
 1
1.
00
0 
pp
m 
  
  
  
  
 

F2
LO
  
  
  
  
  
  
87
97
.8
0 
Hz
  
  
  
  
  
 

F2
PH
I 
  
  
  
  
  
 -
0.
10
0 
pp
m 
  
  
  
  
 

F2
HI
  
  
  
  
  
  
 -
79
.9
8 
Hz
  
  
  
  
  
 

F1
PL
O 
  
  
  
  
  
 1
1.
00
0 
pp
m 
  
  
  
  
 

F1
LO
  
  
  
  
  
  
87
97
.8
0 
Hz
  
  
  
  
  
 

F1
PH
I 
  
  
  
  
  
 -
0.
10
0 
pp
m 
  
  
  
  
 

F1
HI
  
  
  
  
  
  
 -
79
.9
8 
Hz
  
  
  
  
  
 

F2
PP
MC
M 
  
  
  
  
0.
74
00
0 
pp
m/
cm
  
  
  
 

F2
HZ
CM
  
  
  
  
59
1.
85
21
1 
Hz
/c
m 
  
  
  
 

F1
PP
MC
M 
  
  
  
  
0.
74
00
0 
pp
m/
cm
  
  
  
 

F1
HZ
CM
  
  
  
  
59
1.
85
21
1 
Hz
/c
m 
  
  
  
 

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S22



 2  4  6  8 10 pp
m

2
4

6
8

10
pp
m

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER
  
  
  
  
  
  
 s
le
vi
n 
  
  
  
  
  
  
 

NA
ME
  
  
 S
L-
8-
30
8-
80
0-
H 
  
  
  
  
  
  
 

EX
PN
O 
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

PR
OC
NO
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 
  
  
  
  
 2
00
80
51
3 
  
  
  
  
  
  
 

Ti
me
  
  
  
  
  
  
  
 0
.0
0 
  
  
  
  
  
  
 

IN
ST
RU
M 
  
  
  
  
 v
ar
ia
n 
  
  
  
  
  
  
 

PR
OB
HD
  
 4
0:
5m
mb
ro
ad
ba
n 
  
  
  
  
  
  
 

PU
LP
RO
G 
  
  
  
  
  
gc
os
y 
  
  
  
  
  
  
 

TD
  
  
  
  
  
  
  
  
 4
46
8 
  
  
  
  
  
  
 

SO
LV
EN
T 
  
  
  
  
  
cd
cl
3 
  
  
  
  
  
  
 

NS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

DS
  
  
  
  
  
  
  
  
  
 6
4 
  
  
  
  
  
  
 

SW
H 
  
  
  
  
  
12
00
1.
20
0 
Hz
  
  
  
  
  
 

FI
DR
ES
  
  
  
  
 2
.6
86
03
4 
Hz
  
  
  
  
  
 

AQ
  
  
  
  
  
  
0.
18
61
98
1 
se
c 
  
  
  
  
 

RG
  
  
  
  
  
  
  
  
13
00
4 
  
  
  
  
  
  
 

DW
  
  
  
  
  
  
  
 4
1.
66
2 
us
ec
  
  
  
  
 

DE
  
  
  
  
  
  
  
  
 6
.0
0 
us
ec
  
  
  
  
 

TE
  
  
  
  
  
  
  
  
26
8.
0 
K 
  
  
  
  
  
 

F1
 -
 A
cq
ui
si
ti
on
 p
ar
am
et
er
s

ND
0 
  
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

TD
  
  
  
  
  
  
  
  
  
51
2 
  
  
  
  
  
  
 

SF
O1
  
  
  
  
  
 7
99
.8
04
8 
MH
z 
  
  
  
  
 

FI
DR
ES
  
  
  
  
23
.4
39
84
4 
Hz
  
  
  
  
  
 

SW
  
  
  
  
  
  
  
 1
5.
00
5 
pp
m 
  
  
  
  
 

Fn
MO
DE
  
  
  
  
un
de
fi
ne
d 
  
  
  
  
  
  
 

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 2
04
8 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
13
0 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
 S
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

PC
  
  
  
  
  
  
  
  
 1
.4
0 
  
  
  
  
  
  
 

F1
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
  
51
2 
  
  
  
  
  
  
 

MC
2 
  
  
  
  
  
  
  
  
 Q
F 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
05
4 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
 S
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

2D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
2 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

CX
1 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

F2
PL
O 
  
  
  
  
  
 1
1.
00
1 
pp
m 
  
  
  
  
 

F2
LO
  
  
  
  
  
  
87
98
.4
3 
Hz
  
  
  
  
  
 

F2
PH
I 
  
  
  
  
  
 -
0.
10
7 
pp
m 
  
  
  
  
 

F2
HI
  
  
  
  
  
  
 -
85
.2
7 
Hz
  
  
  
  
  
 

F1
PL
O 
  
  
  
  
  
 1
1.
00
3 
pp
m 
  
  
  
  
 

F1
LO
  
  
  
  
  
  
88
00
.2
0 
Hz
  
  
  
  
  
 

F1
PH
I 
  
  
  
  
  
 -
0.
10
4 
pp
m 
  
  
  
  
 

F1
HI
  
  
  
  
  
  
 -
83
.5
0 
Hz
  
  
  
  
  
 

F2
PP
MC
M 
  
  
  
  
0.
74
04
9 
pp
m/
cm
  
  
  
 

F2
HZ
CM
  
  
  
  
59
2.
24
67
7 
Hz
/c
m 
  
  
  
 

F1
PP
MC
M 
  
  
  
  
0.
74
04
9 
pp
m/
cm
  
  
  
 

F1
HZ
CM
  
  
  
  
59
2.
24
67
7 
Hz
/c
m 
  
  
  
 

80
0 
MH
z 
CO
SY
 S
pe
ct
ru
m 
in
 C
DC
l3

26
8 
K 
(-
5 
C)
, 
4 
mM

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S23



1 2 3 4 pp
m

1
2

3
4

pp
m

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER

  
 
  

  
  
sl
ev
in
  
  
  
  
 
  
  

NA
ME

  
 S
L-
8-
30
8-
80
0-
H 
  
  
  
  

  
  

EX
PN
O
  
 
  

  
  
 

  
2 
  
  
  
  

  
  

PR
OC
NO
  
 
  

  
  
 

  
1 
  
  
  
  

  
  

F2
 -

Ac
qu
is
it
io
n 
Pa
ra
me
te
rs

Da
te
_
  
 
  

  
20
08
05
13
  
  
  
  
 
  
  

Ti
me

  
 
  

  
  
  
0.
00
  
  
  
  
 
  
  

IN
ST
RU
M 
 
  

  
  
va
ri
an
  
  
  
  
 
  
  

PR
OB
HD
  
 4
0:
5m
mb
ro
ad
ba
n 
  
  
  
  

  
  

PU
LP
RO
G 
 
  

  
  
 g
co
sy
  
  
  
  
 
  
  

TD
 

  
 
  

  
  
  
44
68
  
  
  
  
 
  
  

SO
LV
EN
T 
 
  

  
  
 c
dc
l3
  
  
  
  
 
  
  

NS
 

  
 
  

  
  
 

 1
6 
  
  
  
  

  
  

DS
 

  
 
  

  
  
 

 6
4 
  
  
  
  

  
  

SW
H

  
 
  

 1
20
01
.2
00
 H
z 
  
  
 
  
  

FI
DR
ES
  
 
  

  
2.
68
60
34
 H
z 
  
  
 
  
  

AQ
  
 
  

 0
.1
86
19
81
 s
ec
  
  
 
  
  

RG
 

  
 
  

  
  
 1
30
04
  
  
  
  
 
  
  

DW
 

  
 
  

  
  
41
.6
62
 u
se
c 
  
 
  
  

DE
 

  
 
  

  
  
  
6.
00
 u
se
c 
  
 
  
  

TE
 

  
 
  

  
  
 2
68
.0
 K
  
  
  
 
  
  

F1
 -

Ac
qu
is
it
io
n 
pa
ra
me
te
rs

ND
0

  
 
  

  
  
 

  
1 
  
  
  
  

  
  

TD
 

  
 
  

  
  
 

51
2 
  
  
  
  

  
  

SF
O1

  
 
  

  
79
9.
80
48
 M
Hz
  
  
 
  
  

FI
DR
ES
  
 
  

 2
3.
43
98
44
 H
z 
  
  
 
  
  

SW
 

  
 
  

  
  
15
.0
05
 p
pm
  
  
 
  
  

Fn
MO
DE
  
 
  

 u
nd
ef
in
ed
  
  
  
  
 
  
  

F2
 -

Pr
oc
es
si
ng
 p
ar
am
et
er
s

SI
 

  
 
  

  
  
  
20
48
  
  
  
  
 
  
  

SF
 

  
 
  
79
9.
80
02
13
0 
MH
z 
  
  

  
  

WD
W

  
 
  

  
  
  
SI
NE
  
  
  
  
 
  
  

SS
B

  
 
  

  
  

  
0 
  
  
  
  

  
  

LB
 

  
 
  

  
  
  
0.
00
 H
z 
  
  
 
  
  

GB
 

  
 
  

  
  
 

  
0 
  
  
  
  

  
  

PC
 

  
 
  

  
  
  
1.
40
  
  
  
  
 
  
  

F1
 -

Pr
oc
es
si
ng
 p
ar
am
et
er
s

SI
 

  
 
  

  
  
 

51
2 
  
  
  
  

  
  

MC
2

  
 
  

  
  
 

 Q
F 
  
  
  
  

  
  

SF
 

  
 
  
79
9.
80
02
05
4 
MH
z 
  
  

  
  

WD
W

  
 
  

  
  
  
SI
NE
  
  
  
  
 
  
  

SS
B

  
 
  

  
  
 

  
0 
  
  
  
  

  
  

LB
 

  
 
  

  
  
  
0.
00
 H
z 
  
  
 
  
  

GB
 

  
 
  

  
  
 

  
0 
  
  
  
  

  
  

2D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
2

  
 
  

  
  
 1
5.
00
 c
m 
  
  
 
  
  

CX
1

  
 
  

  
  
 1
5.
00
 c
m 
  
  
 
  
  

F2
PL
O
  
 
  

  
  
 4
.8
00
 p
pm
  
  
 
  
  

F2
LO

  
 
  

  
 3
83
9.
04
 H
z 
  
  
 
  
  

F2
PH
I

  
  
  
 0
.5
50
 p
pm
  
  
 
  
  

F2
HI

  
 
  

  
  
43
9.
89
 H
z 
  
  
 
  
  

F1
PL
O
  
 
  

  
  
 4
.8
00
 p
pm
  
  
 
  
  

F1
LO

  
 
  

  
 3
83
9.
04
 H
z 
  
  
 
  
  

F1
PH
I
  
 
  

  
  
 0
.5
50
 p
pm
  
  
 
  
  

F1
HI

  
 
  

  
  
43
9.
89
 H
z 
  
  
 
  
  

F2
PP
MC
M 
 
  

  
 0
.2
83
33
 p
pm
/c
m 
 
  
  

F2
HZ
CM
  
 
  

 2
26
.6
10
06
 H
z/
cm
  
 
  
  

F1
PP
MC
M 
 
  

  
 0
.2
83
33
 p
pm
/c
m 
 
  
  

F1
HZ
CM
  
 
  

 2
26
.6
10
06
 H
z/
cm
  
 
  
  

80
0 
MH
z 
CO
SY
 S
pe
ct
ru
m 
in
 C
DC
l3

26
8 
K 
(-
5 
C)
, 
4 
mM

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S24



7.0 7.5 8.0 8.5 pp
m

7.0
7.5

8.0
8.5

pp
m

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER

  
 
  

  
  
sl
ev
in
  
  
  
  
 
  
  

NA
ME

  
 S
L-
8-
30
8-
80
0-
H 
  
  
  
  

  
  

EX
PN
O
  
 
  

  
  
 

  
2 
  
  
  
  

  
  

PR
OC
NO
  
 
  

  
  
 

  
1 
  
  
  
  

  
  

F2
 -

Ac
qu
is
it
io
n 
Pa
ra
me
te
rs

Da
te
_
  
 
  

  
20
08
05
13
  
  
  
  
 
  
  

Ti
me

  
 
  

  
  
  
0.
00
  
  
  
  
 
  
  

IN
ST
RU
M 
 
  

  
  
va
ri
an
  
  
  
  
 
  
  

PR
OB
HD
  
 4
0:
5m
mb
ro
ad
ba
n 
  
  
  
  

  
  

PU
LP
RO
G 
 
  

  
  
 g
co
sy
  
  
  
  
 
  
  

TD
 

  
 
  

  
  
  
44
68
  
  
  
  
 
  
  

SO
LV
EN
T 
 
  

  
  
 c
dc
l3
  
  
  
  
 
  
  

NS
 

  
 
  

  
  
 

 1
6 
  
  
  
  

  
  

DS
 

  
 
  

  
  
 

 6
4 
  
  
  
  

  
  

SW
H

  
 
  

 1
20
01
.2
00
 H
z 
  
  
 
  
  

FI
DR
ES
  
 
  

  
2.
68
60
34
 H
z 
  
  
 
  
  

AQ
  
 
  

 0
.1
86
19
81
 s
ec
  
  
 
  
  

RG
 

  
 
  

  
  
 1
30
04
  
  
  
  
 
  
  

DW
 

  
 
  

  
  
41
.6
62
 u
se
c 
  
 
  
  

DE
 

  
 
  

  
  
  
6.
00
 u
se
c 
  
 
  
  

TE
 

  
 
  

  
  
 2
68
.0
 K
  
  
  
 
  
  

F1
 -

Ac
qu
is
it
io
n 
pa
ra
me
te
rs

ND
0

  
 
  

  
  
 

  
1 
  
  
  
  

  
  

TD
 

  
 
  

  
  
 

51
2 
  
  
  
  

  
  

SF
O1

  
 
  

  
79
9.
80
48
 M
Hz
  
  
 
  
  

FI
DR
ES
  
 
  

 2
3.
43
98
44
 H
z 
  
  
 
  
  

SW
 

  
 
  

  
  
15
.0
05
 p
pm
  
  
 
  
  

Fn
MO
DE
  
 
  

 u
nd
ef
in
ed
  
  
  
  
 
  
  

F2
 -

Pr
oc
es
si
ng
 p
ar
am
et
er
s

SI
 

  
 
  

  
  
  
20
48
  
  
  
  
 
  
  

SF
 

  
 
  
79
9.
80
02
13
0 
MH
z 
  
  

  
  

WD
W

  
 
  

  
  
  
SI
NE
  
  
  
  
 
  
  

SS
B

  
 
  

  
  

  
0 
  
  
  
  

  
  

LB
 

  
 
  

  
  
  
0.
00
 H
z 
  
  
 
  
  

GB
 

  
 
  

  
  
 

  
0 
  
  
  
  

  
  

PC
 

  
 
  

  
  
  
1.
40
  
  
  
  
 
  
  

F1
 -

Pr
oc
es
si
ng
 p
ar
am
et
er
s

SI
 

  
 
  

  
  
 

51
2 
  
  
  
  

  
  

MC
2

  
 
  

  
  
 

 Q
F 
  
  
  
  

  
  

SF
 

  
 
  
79
9.
80
02
05
4 
MH
z 
  
  

  
  

WD
W

  
 
  

  
  
  
SI
NE
  
  
  
  
 
  
  

SS
B

  
 
  

  
  
 

  
0 
  
  
  
  

  
  

LB
 

  
 
  

  
  
  
0.
00
 H
z 
  
  
 
  
  

GB
 

  
 
  

  
  
 

  
0 
  
  
  
  

  
  

2D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
2

  
 
  

  
  
 1
5.
00
 c
m 
  
  
 
  
  

CX
1

  
 
  

  
  
 1
5.
00
 c
m 
  
  
 
  
  

F2
PL
O
  
 
  

  
  
 8
.9
00
 p
pm
  
  
 
  
  

F2
LO

  
 
  

  
 7
11
8.
22
 H
z 
  
  
 
  
  

F2
PH
I

  
  
  
 6
.8
00
 p
pm
  
  
 
  
  

F2
HI

  
 
  

  
 5
43
8.
64
 H
z 
  
  
 
  
  

F1
PL
O
  
 
  

  
  
 8
.9
00
 p
pm
  
  
 
  
  

F1
LO

  
 
  

  
 7
11
8.
22
 H
z 
  
  
 
  
  

F1
PH
I
  
 
  

  
  
 6
.8
00
 p
pm
  
  
 
  
  

F1
HI

  
 
  

  
 5
43
8.
64
 H
z 
  
  
 
  
  

F2
PP
MC
M 
 
  

  
 0
.1
40
00
 p
pm
/c
m 
 
  
  

F2
HZ
CM
  
 
  

 1
11
.9
72
03
 H
z/
cm
  
 
  
  

F1
PP
MC
M 
 
  

  
 0
.1
40
00
 p
pm
/c
m 
 
  
  

F1
HZ
CM
  
 
  

 1
11
.9
72
03
 H
z/
cm
  
 
  
  

80
0 
MH
z 
CO
SY
 S
pe
ct
ru
m 
in
 C
DC
l3

26
8 
K 
(-
5 
C)
, 
4 
mM

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S25



 2  4  6  8 10 pp
m

2
4

6
8

10
pp
m

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER

  
 
  

  
  
sl
ev
in
  
  
  
  
 
  
  

NA
ME

  
 S
L-
8-
30
8-
80
0-
H 
  
  
  
  

  
  

EX
PN
O
  
 
  

  
  
 

  
3 
  
  
  
  

  
  

PR
OC
NO
  
 
  

  
  
 

  
1 
  
  
  
  

  
  

F2
 -

Ac
qu
is
it
io
n 
Pa
ra
me
te
rs

Da
te
_
  
 
  

  
20
08
05
13
  
  
  
  
 
  
  

Ti
me

  
 
  

  
  
  
0.
00
  
  
  
  
 
  
  

IN
ST
RU
M 
 
  

  
  
va
ri
an
  
  
  
  
 
  
  

PR
OB
HD
  
 4
0:
5m
mb
ro
ad
ba
n 
  
  
  
  

  
  

PU
LP
RO
G 
 
  

wg
to
cs
y_
bn
  
  
  
  
 
  
  

TD
 

  
 
  

  
  
  
40
94
  
  
  
  
 
  
  

SO
LV
EN
T 
 
  

ch
lo
ro
fo
rm
  
  
  
  
 
  
  

NS
 

  
 
  

  
  
 

 1
6 
  
  
  
  

  
  

DS
 

  
 
  

  
  
 

12
8 
  
  
  
  

  
  

SW
H

  
 
  

 1
20
01
.2
00
 H
z 
  
  
 
  
  

FI
DR
ES
  
 
  

  
2.
93
14
12
 H
z 
  
  
 
  
  

AQ
  
 
  

 0
.1
70
61
63
 s
ec
  
  
 
  
  

RG
 

  
 
  

  
  
 2
87
.4
  
  
  
  
 
  
  

DW
 

  
 
  

  
  
41
.6
62
 u
se
c 
  
 
  
  

DE
 

  
 
  

  
  
  
6.
00
 u
se
c 
  
 
  
  

TE
 

  
 
  

  
  
 2
68
.0
 K
  
  
  
 
  
  

F1
 -

Ac
qu
is
it
io
n 
pa
ra
me
te
rs

ND
0

  
 
  

  
  
 

  
1 
  
  
  
  

  
  

TD
 

  
 
  

  
  
 

92
0 
  
  
  
  

  
  

SF
O1

  
 
  

  
79
9.
80
48
 M
Hz
  
  
 
  
  

FI
DR
ES
  
 
  

 1
3.
04
47
83
 H
z 
  
  
 
  
  

SW
 

  
 
  

  
  
15
.0
05
 p
pm
  
  
 
  
  

Fn
MO
DE
  
 
  

 u
nd
ef
in
ed
  
  
  
  
 
  
  

F2
 -

Pr
oc
es
si
ng
 p
ar
am
et
er
s

SI
 

  
 
  

  
  
  
20
48
  
  
  
  
 
  
  

SF
 

  
 
  
79
9.
80
02
13
2 
MH
z 
  
  

  
  

WD
W

  
 
  

  
  
 Q
SI
NE
  
  
  
  
 
  
  

SS
B

  
 
  

  
  

  
2 
  
  
  
  

  
  

LB
 

  
 
  

  
  
  
0.
00
 H
z 
  
  
 
  
  

GB
 

  
 
  

  
  
 

  
0 
  
  
  
  

  
  

PC
 

  
 
  

  
  
  
1.
40
  
  
  
  
 
  
  

F1
 -

Pr
oc
es
si
ng
 p
ar
am
et
er
s

SI
 

  
 
  

  
  
  
10
24
  
  
  
  
 
  
  

MC
2

  
 
  

  
  
St
at
es
  
  
  
  
 
  
  

SF
 

  
 
  
79
9.
80
02
08
0 
MH
z 
  
  

  
  

WD
W

  
 
  

  
  
 Q
SI
NE
  
  
  
  
 
  
  

SS
B

  
 
  

  
  
 

  
2 
  
  
  
  

  
  

LB
 

  
 
  

  
  
  
0.
00
 H
z 
  
  
 
  
  

GB
 

  
 
  

  
  
 

  
0 
  
  
  
  

  
  

2D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
2

  
 
  

  
  
 1
5.
00
 c
m 
  
  
 
  
  

CX
1

  
 
  

  
  
 1
5.
00
 c
m 
  
  
 
  
  

F2
PL
O
  
 
  

  
  
11
.0
00
 p
pm
  
  
 
  
  

F2
LO

  
 
  

  
 8
79
7.
80
 H
z 
  
  
 
  
  

F2
PH
I

  
  
  
-0
.1
00
 p
pm
  
  
 
  
  

F2
HI

  
 
  

  
  
-7
9.
98
 H
z 
  
  
 
  
  

F1
PL
O
  
 
  

  
  
11
.0
00
 p
pm
  
  
 
  
  

F1
LO

  
 
  

  
 8
79
7.
80
 H
z 
  
  
 
  
  

F1
PH
I
  
 
  

  
  
-0
.1
00
 p
pm
  
  
 
  
  

F1
HI

  
 
  

  
  
-7
9.
98
 H
z 
  
  
 
  
  

F2
PP
MC
M 
 
  

  
 0
.7
40
00
 p
pm
/c
m 
 
  
  

F2
HZ
CM
  
 
  

 5
91
.8
52
11
 H
z/
cm
  
 
  
  

F1
PP
MC
M 
 
  

  
 0
.7
40
00
 p
pm
/c
m 
 
  
  

F1
HZ
CM
  
 
  

 5
91
.8
52
11
 H
z/
cm
  
 
  
  

80
0 
MH
z 
TO
CS
Y 
Sp
ec
tr
um
 i
n 
CD
Cl
3

26
8 
K 
(-
5 
C)
, 
4 
mM

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S26



2 4 6 8 pp
m

2
4

6
8

pp
m

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER

  
 
  

  
  
sl
ev
in
  
  
  
  
 
  
  

NA
ME

  
 S
L-
8-
30
8-
80
0-
H 
  
  
  
  

  
  

EX
PN
O
  
 
  

  
  
 

  
3 
  
  
  
  

  
  

PR
OC
NO
  
 
  

  
  
 

  
1 
  
  
  
  

  
  

F2
 -

Ac
qu
is
it
io
n 
Pa
ra
me
te
rs

Da
te
_
  
 
  

  
20
08
05
13
  
  
  
  
 
  
  

Ti
me

  
 
  

  
  
  
0.
00
  
  
  
  
 
  
  

IN
ST
RU
M 
 
  

  
  
va
ri
an
  
  
  
  
 
  
  

PR
OB
HD
  
 4
0:
5m
mb
ro
ad
ba
n 
  
  
  
  

  
  

PU
LP
RO
G 
 
  

wg
to
cs
y_
bn
  
  
  
  
 
  
  

TD
 

  
 
  

  
  
  
40
94
  
  
  
  
 
  
  

SO
LV
EN
T 
 
  

ch
lo
ro
fo
rm
  
  
  
  
 
  
  

NS
 

  
 
  

  
  
 

 1
6 
  
  
  
  

  
  

DS
 

  
 
  

  
  
 

12
8 
  
  
  
  

  
  

SW
H

  
 
  

 1
20
01
.2
00
 H
z 
  
  
 
  
  

FI
DR
ES
  
 
  

  
2.
93
14
12
 H
z 
  
  
 
  
  

AQ
  
 
  

 0
.1
70
61
63
 s
ec
  
  
 
  
  

RG
 

  
 
  

  
  
 2
87
.4
  
  
  
  
 
  
  

DW
 

  
 
  

  
  
41
.6
62
 u
se
c 
  
 
  
  

DE
 

  
 
  

  
  
  
6.
00
 u
se
c 
  
 
  
  

TE
 

  
 
  

  
  
 2
68
.0
 K
  
  
  
 
  
  

F1
 -

Ac
qu
is
it
io
n 
pa
ra
me
te
rs

ND
0

  
 
  

  
  
 

  
1 
  
  
  
  

  
  

TD
 

  
 
  

  
  
 

92
0 
  
  
  
  

  
  

SF
O1

  
 
  

  
79
9.
80
48
 M
Hz
  
  
 
  
  

FI
DR
ES
  
 
  

 1
3.
04
47
83
 H
z 
  
  
 
  
  

SW
 

  
 
  

  
  
15
.0
05
 p
pm
  
  
 
  
  

Fn
MO
DE
  
 
  

 u
nd
ef
in
ed
  
  
  
  
 
  
  

F2
 -

Pr
oc
es
si
ng
 p
ar
am
et
er
s

SI
 

  
  
  
 

  
  
20
48
  
  
  
 

  
  
 

SF
 

  
  
  
79
9.
80
02
13
2 
MH
z 
  

  
  
 

WD
W

  
  
  
 

  
 Q
SI
NE
  
  
  
 

  
  
 

SS
B

  
  
  
 

  
  
  
 2
  
  
  
 

  
 

LB
  
  
  
 

  
  
0.
00
 H
z 
  
 

  
  
 

GB
 

  
  
  
 

  
  
  
 0
  
  
  
 

  
  
 

PC
 

  
  
  
 

  
  
1.
40
  
  
  
 

  
  
 

F1
 -

Pr
oc
es
si
ng
 p
ar
am
et
er
s

SI
 

  
 
  

  
  
  
10
24
  
  
  
  
 
  
  

MC
2

  
 
  

  
  
St
at
es
  
  
  
  
 
  
  

SF
 

  
 
  
79
9.
80
02
08
0 
MH
z 
  
  

  
  

WD
W

  
 
  

  
  
 Q
SI
NE
  
  
  
  
 
  
  

SS
B

  
 
  

  
  
 

  
2 
  
  
  
  

  
  

LB
 

  
 
  

  
  
  
0.
00
 H
z 
  
  
 
  
  

GB
 

  
 
  

  
  
 

  
0 
  
  
  
  

  
  

2D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
2

  
 
  

  
  
 1
5.
00
 c
m 
  
  
 
  
  

CX
1

  
 
  

  
  
 1
5.
00
 c
m 
  
  
 
  
  

F2
PL
O
  
 
  

  
  
 9
.0
00
 p
pm
  
  
 
  
  

F2
LO

  
 
  

  
 7
19
8.
20
 H
z 
  
  
 
  
  

F2
PH
I
  
 
  

  
  
-0
.1
00
 p
pm
  
  
 
  

F2
HI

  
 
  

  
  
-7
9.
98
 H
z 
  
  
 
  
  

F1
PL
O
  
 
  

  
  
 9
.0
00
 p
pm
  
  
 
  
  

F1
LO

  
 
  

  
 7
19
8.
20
 H
z 
  
  
 
  
  

F1
PH
I
  
 
  

  
  
-0
.1
00
 p
pm
  
  
 
  
  

F1
HI

  
 
  

  
  
-7
9.
98
 H
z 
  
  
 
  
  

F2
PP
MC
M 
 
  

  
 0
.6
06
67
 p
pm
/c
m 
 
  
  

F2
HZ
CM
  
 
  

 4
85
.2
12
10
 H
z/
cm
  
 
  
  

F1
PP
MC
M 
 
  

  
 0
.6
06
67
 p
pm
/c
m 
 
  
  

F1
HZ
CM
  
 
  

 4
85
.2
12
10
 H
z/
cm
  
 
  
  

80
0 
MH
z 
TO
CS
Y 
Sp
ec
tr
um
 i
n

CD
Cl
3

26
8 
K 
(-
5 
C)
, 
4 
mM

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S27



1 2 3 4 pp
m

1
2

3
4

pp
m

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER

  
 
  

  
  
sl
ev
in
  
  
  
  
 
  
  

NA
ME

  
 S
L-
8-
30
8-
80
0-
H 
  
  
  
  

  
  

EX
PN
O
  
 
  

  
  
 

  
3 
  
  
  
  

  
  

PR
OC
NO
  
 
  

  
  
 

  
1 
  
  
  
  

  
  

F2
 -

Ac
qu
is
it
io
n 
Pa
ra
me
te
rs

Da
te
_
  
 
  

  
20
08
05
13
  
  
  
  
 
  
  

Ti
me

  
 
  

  
  
  
0.
00
  
  
  
  
 
  
  

IN
ST
RU
M 
 
  

  
  
va
ri
an
  
  
  
  
 
  
  

PR
OB
HD
  
 4
0:
5m
mb
ro
ad
ba
n 
  
  
  
  

  
  

PU
LP
RO
G 
 
  

wg
to
cs
y_
bn
  
  
  
  
 
  
  

TD
 

  
 
  

  
  
  
40
94
  
  
  
  
 
  
  

SO
LV
EN
T 
 
  

ch
lo
ro
fo
rm
  
  
  
  
 
  
  

NS
 

  
 
  

  
  
 

 1
6 
  
  
  
  

  
  

DS
 

  
 
  

  
  
 

12
8 
  
  
  
  

  
  

SW
H

  
 
  

 1
20
01
.2
00
 H
z 
  
  
 
  
  

FI
DR
ES
  
 
  

  
2.
93
14
12
 H
z 
  
  
 
  
  

AQ
  
 
  

 0
.1
70
61
63
 s
ec
  
  
 
  
  

RG
 

  
 
  

  
  
 2
87
.4
  
  
  
  
 
  
  

DW
 

  
 
  

  
  
41
.6
62
 u
se
c 
  
 
  
  

DE
 

  
 
  

  
  
  
6.
00
 u
se
c 
  
 
  
  

TE
 

  
 
  

  
  
 2
68
.0
 K
  
  
  
 
  
  

F1
 -

Ac
qu
is
it
io
n 
pa
ra
me
te
rs

ND
0

  
 
  

  
  
 

  
1 
  
  
  
  

  
  

TD
 

  
 
  

  
  
 

92
0 
  
  
  
  

  
  

SF
O1

  
 
  

  
79
9.
80
48
 M
Hz
  
  
 
  
  

FI
DR
ES
  
 
  

 1
3.
04
47
83
 H
z 
  
  
 
  
  

SW
 

  
 
  

  
  
15
.0
05
 p
pm
  
  
 
  
  

Fn
MO
DE
  
 
  

 u
nd
ef
in
ed
  
  
  
  
 
  
  

F2
 -

Pr
oc
es
si
ng
 p
ar
am
et
er
s

SI
 

  
 
  

  
  
  
20
48
  
  
  
  
 
  
  

SF
 

  
 
  
79
9.
80
02
13
2 
MH
z 
  
  

  
  

WD
W

  
 
  

  
  
 Q
SI
NE
  
  
  
  
 
  
  

SS
B

  
 
  

  
  

  
2 
  
  
  
  

  
  

LB
 

  
 
  

  
  
  
0.
00
 H
z 
  
  
 
  
  

GB
 

  
 
  

  
  
 

  
0 
  
  
  
  

  
  

PC
 

  
 
  

  
  
  
1.
40
  
  
  
  
 
  
  

F1
 -

Pr
oc
es
si
ng
 p
ar
am
et
er
s

SI
 

  
 
  

  
  
  
10
24
  
  
  
  
 
  
  

MC
2

  
 
  

  
  
St
at
es
  
  
  
  
 
  
  

SF
 

  
 
  
79
9.
80
02
08
0 
MH
z 
  
  

  
  

WD
W

  
 
  

  
  
 Q
SI
NE
  
  
  
  
 
  
  

SS
B

  
 
  

  
  
 

  
2 
  
  
  
  

  
  

LB
 

  
 
  

  
  
  
0.
00
 H
z 
  
  
 
  
  

GB
 

  
 
  

  
  
 

  
0 
  
  
  
  

  
  

2D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
2

  
 
  

  
  
 1
5.
00
 c
m 
  
  
 
  
  

CX
1

  
 
  

  
  
 1
5.
00
 c
m 
  
  
 
  
  

F2
PL
O
  
 
  

  
  
 4
.5
00
 p
pm
  
  
 
  
  

F2
LO

  
 
  

  
 3
59
9.
10
 H
z 
  
  
 
  
  

F2
PH
I

  
  
  
 0
.5
00
 p
pm
  
  
 
  
  

F2
HI

  
 
  

  
  
39
9.
90
 H
z 
  
  
 
  
  

F1
PL
O
  
 
  

  
  
 4
.5
00
 p
pm
  
  
 
  
  

F1
LO

  
 
  

  
 3
59
9.
10
 H
z 
  
  
 
  
  

F1
PH
I
  
 
  

  
  
 0
.5
00
 p
pm
  
  
 
  
  

F1
HI

  
 
  

  
  
39
9.
90
 H
z 
  
  
 
  
  

F2
PP
MC
M 
 
  

  
 0
.2
66
67
 p
pm
/c
m 
 
  
  

F2
HZ
CM
  
 
  

 2
13
.2
80
06
 H
z/
cm
  
 
  
  

F1
PP
MC
M 
 
  

  
 0
.2
66
67
 p
pm
/c
m 
 
  
  

F1
HZ
CM
  
 
  

 2
13
.2
80
06
 H
z/
cm
  
 
  
  

80
0 
MH
z 
TO
CS
Y 
Sp
ec
tr
um
 i
n 
CD
Cl
3

26
8 
K 
(-
5
C)
, 
4 
mM

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S28



1.0 1.5 2.0 2.5 3.0 3.5 pp
m

5
6

7
8

pp
m

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER

  
 
  

  
  
sl
ev
in
  
  
  
  
 
  
  

NA
ME

  
 S
L-
8-
30
8-
80
0-
H 
  
  
  
  

  
  

EX
PN
O
  
 
  

  
  
 

  
3 
  
  
  
  

  
  

PR
OC
NO
  
 
  

  
  
 

  
1 
  
  
  
  

  
  

F2
 -

Ac
qu
is
it
io
n 
Pa
ra
me
te
rs

Da
te
_
  
 
  

  
20
08
05
13
  
  
  
  
 
  
  

Ti
me

  
 
  

  
  
  
0.
00
  
  
  
  
 
  
  

IN
ST
RU
M 
 
  

  
  
va
ri
an
  
  
  
  
 
  
  

PR
OB
HD
  
 4
0:
5m
mb
ro
ad
ba
n 
  
  
  
  

  
  

PU
LP
RO
G 
 
  

wg
to
cs
y_
bn
  
  
  
  
 
  
  

TD
 

  
 
  

  
  
  
40
94
  
  
  
  
 
  
  

SO
LV
EN
T 
 
  

ch
lo
ro
fo
rm
  
  
  
  
 
  
  

NS
 

  
 
  

  
  
 

 1
6 
  
  
  
  

  
  

DS
 

  
 
  

  
  
 

12
8 
  
  
  
  

  
  

SW
H

  
 
  

 1
20
01
.2
00
 H
z 
  
  
 
  
  

FI
DR
ES
  
 
  

  
2.
93
14
12
 H
z 
  
  
 
  
  

AQ
  
 
  

 0
.1
70
61
63
 s
ec
  
  
 
  
  

RG
 

  
 
  

  
  
 2
87
.4
  
  
  
  
 
  
  

DW
 

  
 
  

  
  
41
.6
62
 u
se
c 
  
 
  
  

DE
 

  
 
  

  
  
  
6.
00
 u
se
c 
  
 
  
  

TE
 

  
 
  

  
  
 2
68
.0
 K
  
  
  
 
  
  

F1
 -

Ac
qu
is
it
io
n 
pa
ra
me
te
rs

ND
0

  
 
  

  
  
 

  
1 
  
  
  
  

  
  

TD
 

  
 
  

  
  
 

92
0 
  
  
  
  

  
  

SF
O1

  
 
  

  
79
9.
80
48
 M
Hz
  
  
 
  
  

FI
DR
ES
  
 
  

 1
3.
04
47
83
 H
z 
  
  
 
  
  

SW
 

  
 
  

  
  
15
.0
05
 p
pm
  
  
 
  
  

Fn
MO
DE
  
 
  

 u
nd
ef
in
ed
  
  
  
  
 
  
  

F2
 -

Pr
oc
es
si
ng
 p
ar
am
et
er
s

SI
 

  
 
  

  
  
  
20
48
  
  
  
  
 
  
  

SF
 

  
 
  
79
9.
80
02
13
2 
MH
z 
  
  

  
  

WD
W

  
 
  

  
  
 Q
SI
NE
  
  
  
  
 
  
  

SS
B

  
 
  

  
  

  
2 
  
  
  
  

  
  

LB
 

  
 
  

  
  
  
0.
00
 H
z 
  
  
 
  
  

GB
 

  
 
  

  
  
 

  
0 
  
  
  
  

  
  

PC
 

  
 
  

  
  
  
1.
40
  
  
  
  
 
  
  

F1
 -

Pr
oc
es
si
ng
 p
ar
am
et
er
s

SI
 

  
 
  

  
  
  
10
24
  
  
  
  
 
  
  

MC
2

  
 
  

  
  
St
at
es
  
  
  
  
 
  
  

SF
 

  
 
  
79
9.
80
02
08
0 
MH
z 
  
  

  
  

WD
W

  
 
  

  
  
 Q
SI
NE
  
  
  
  
 
  
  

SS
B

  
 
  

  
  
 

  
2 
  
  
  
  

  
  

LB
 

  
 
  

  
  
  
0.
00
 H
z 
  
  
 
  
  

GB
 

  
 
  

  
  
 

  
0 
  
  
  
  

  
  

2D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
2

  
 
  

  
  
 1
5.
00
 c
m 
  
  
 
  
  

CX
1

  
 
  

  
  
 1
5.
00
 c
m 
  
  
 
  
  

F2
PL
O
  
 
  

  
  
 9
.0
00
 p
pm
  
  
 
  
  

F2
LO

  
 
  

  
 7
19
8.
20
 H
z 
  
  
 
  
  

F2
PH
I

  
  
  
 4
.5
00
 p
pm
  
  
 
  
  

F2
HI

  
 
  

  
 3
59
9.
10
 H
z 
  
  
 
  
  

F1
PL
O
  
 
  

  
  
 4
.0
00
 p
pm
  
  
 
  
  

F1
LO

  
 
  

  
 3
19
9.
20
 H
z 
  
  
 
  
  

F1
PH
I
  
 
  

  
  
 0
.5
00
 p
pm
  
  
 
  
  

F1
HI

  
 
  

  
  
39
9.
90
 H
z 
  
  
 
  
  

F2
PP
MC
M 
 
  

  
 0
.3
00
00
 p
pm
/c
m 
 
  
  

F2
HZ
CM
  
 
  

 2
39
.9
40
06
 H
z/
cm
  
 
  
  

F1
PP
MC
M 
 
  

  
 0
.2
33
33
 p
pm
/c
m 
 
  
  

F1
HZ
CM
  
 
  

 1
86
.6
20
06
 H
z/
cm
  
 
  
  

80
0 
MH
z 
TO
CS
Y 
Sp
ec
tr
um
 i
n 
CD
Cl
3

26
8 
K 
(-
5 
C)
, 
4 
mM

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S29



5 6 7 8 pp
m

5
6

7
8

pp
m

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER
  
  
  
  
  
  
 s
le
vi
n 
  
  
  

  
  
 

NA
ME
  
  
 S
L-
8-
30
8-
80
0-
H 
  
  
  

  
  
 

EX
PN
O 
  
  
  
  
  
  
  
  
3 
  
  
  

  
  
 

PR
OC
NO
  
  
  
  
  
  
  
  
1 
  
  
  

  
  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 
  
  
  
  
 2
00
80
51
3 
  
  
  

  
  
 

Ti
me
  
  
  
  
  
  
  
 0
.0
0 
  
  
  

  
  
 

IN
ST
RU
M 
  
  
  
  
 v
ar
ia
n 
  
  
  

  
  
 

PR
OB
HD
  
 4
0:
5m
mb
ro
ad
ba
n 
  
  
  

  
  
 

PU
LP
RO
G 
  
  
 w
gt
oc
sy
_b
n 
  
  
  

  
  
 

TD
  
  
  
  
  
  
  
  
 4
09
4 
  
  
  

  
  
 

SO
LV
EN
T 
  
  
 c
hl
or
of
or
m 
  
  
  

  
  
 

NS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  

  
  
 

DS
  
  
  
  
  
  
  
  
  
12
8 
  
  
  

  
  
 

SW
H 
  
  
  
  
  
12
00
1.
20
0 
Hz
  
  

  
  
 

FI
DR
ES
  
  
  
  
 2
.9
31
41
2 
Hz
  
  

  
  
 

AQ
  
  
  
  
  
  
0.
17
06
16
3 
se
c 
  

  
  
 

RG
  
  
  
  
  
  
  
  
28
7.
4 
  
  
  

  
  
 

DW
  
  
  
  
  
  
  
 4
1.
66
2 
us
ec
  

  
  
 

DE
  
  
  
  
  
  
  
  
 6
.0
0 
us
ec
  

  
  
 

TE
  
  
  
  
  
  
  
  
26
8.
0 
K 
  
  

  
  
 

F1
 -
 A
cq
ui
si
ti
on
 p
ar
am
et
er
s

ND
0 
  
  
  
  
  
  
  
  
  
1 
  
  
  

  
  
 

TD
  
  
  
  
  
  
  
  
  
92
0 
  
  
  

  
  
 

SF
O1
  
  
  
  
  
 7
99
.8
04
8 
MH
z 
  

  
  
 

FI
DR
ES
  
  
  
  
13
.0
44
78
3 
Hz
  
  

  
  
 

SW
  
  
  
  
  
  
  
 1
5.
00
5 
pp
m 
  

  
  
 

Fn
MO
DE
  
  
  
  
un
de
fi
ne
d 
  
  
  

  
  
 

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 2
04
8 
  
  
  

  
  
 

SF
  
  
  
  
  
79
9.
80
02
13
2 
MH
z 
  

  
  
 

WD
W 
  
  
  
  
  
  
  
QS
IN
E 
  
  
  

  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
2 
  
  
  

  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  

  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  

  
  
 

PC
  
  
  
  
  
  
  
  
 1
.4
0 
  
  
  

  
  
 

F1
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 1
02
4 
  
  
  

  
  
 

MC
2 
  
  
  
  
  
  
 S
ta
te
s 
  
  
  

  
  
 

SF
  
  
  
  
  
79
9.
80
02
08
0 
MH
z 
  

  
  
 

WD
W 
  
  
  
  
  
  
  
QS
IN
E 
  
  
  

  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
2 
  
  
  

  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  

  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  

  
  
 

2D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
2 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  

  
  
 

CX
1 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  

  
  
 

F2
PL
O 
  
  
  
  
  
  
9.
00
0 
pp
m 
  

  
  
 

F2
LO
  
  
  
  
  
  
71
98
.4
7 
Hz
  
  

  
  
 

F2
PH
I 
  
  
  
  
  
  
4.
49
4 
pp
m 
  

  
  
 

F2
HI
  
  
  
  
  
  
35
94
.5
9 
Hz
  
  

  
  
 

F1
PL
O 
  
  
  
  
  
  
9.
00
0 
pp
m 
  

  
  
 

F1
LO
  
  
  
  
  
  
71
98
.2
0 
Hz
  
  

  
  
 

F1
PH
I 
  
  
  
  
  
  
4.
50
0 
pp
m 
  

  
  
 

F1
HI
  
  
  
  
  
  
35
99
.1
0 
Hz
  
  

  
  
 

F2
PP
MC
M 
  
  
  
  
0.
30
04
0 
pp
m/
cm

  
  
 

F2
HZ
CM
  
  
  
  
24
0.
25
84
2 
Hz
/c
m 

  
  
 

F1
PP
MC
M 
  
  
  
  
0.
30
00
0 
pp
m/
cm

  
  
 

F1
HZ
CM
  
  
  
  
23
9.
94
00
6 
Hz
/c
m 

  
  
 

80
0 
MH
z 
TO
CS
Y 
Sp
ec
tr
um
 i
n 
CD
Cl
3

26
8 
K 
(-
5 
C)
, 
4 
mM

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S30



5 6 7 8 pp
m

1
2

3
4

pp
m

Cu
rr
en
t 
Da
ta

Pa
ra
me
te
rs

US
ER

  
  
  
 

  
sl
ev
in
  
  
  
 

  
  
 

NA
ME

  
 S
L-
8-
30
8-
80
0-
H 
  
  
  

  
  
 

EX
PN
O
  
  
  
 

  
  
  
 3
  
  
  
 

  
  
 

PR
OC
NO
  
  
  
 

  
  
  
 1
  
  
  
 

  
  
 

F2
 -

Ac
qu
is
it
io
n 
Pa
ra
me
te
rs

Da
te
_
  
  
  
 

20
08
05
13
  
  
  
 

  
  
 

Ti
me

  
  
  
 

  
  
0.
00
  
  
  
 

  
  
 

IN
ST
RU
M 
  
  
 

  
va
ri
an
  
  
  
 

  
  
 

PR
OB
HD
  
 4
0:
5m
mb
ro
ad
ba
n 
  
  
  

  
  
 

PU
LP
RO
G 
  
  
 w
gt
oc
sy
_b
n 
  
  
  

  
  
 

TD
 

  
  
  
 

  
  
40
94
  
  
  
 

  
  
 

SO
LV
EN
T 
  
  
 c
hl
or
of
or
m 
  
  
  

  
  
 

NS
 

  
  
  
 

  
  
  
16
  
  
  
 

  
  
 

DS
 

  
  
  
 

  
  
 1
28
  
  
  
 

  
  
 

SW
H

  
  
  
  
12
00
1.
20
0 
Hz
  
  

  
  
 

FI
DR
ES
  
  
  
 

2.
93
14
12
 H
z 
  
 

  
  
 

AQ
 

  
  
  
  
0.
17
06
16
3 
se
c 
  

  
  
 

RG
 

  
  

  
 2
87
.4
  
  
  
 

  
  
 

DW
 

  
  
  
 

  
41
.6
62
 u
se
c 
 

  
  
 

DE
 

  
  
  
 

  
  
6.
00
 u
se
c 
 

  
  
 

TE
 

  
  
  
 

  
 2
68
.0
 K
  
  
 

  
  
 

F1
 -

Ac
qu
is
it
io
n 
pa
ra
me
te
rs

ND
0

  
  
  
 

  
  
  
 1
  
  
  
 

  
  
 

TD
 

  
  
  
 

  
  
 9
20
  
  
  
 

  
  
 

SF
O1

  
  
  
 

79
9.
80
48
 M
Hz
  
 

  
  
 

FI
DR
ES
  
  
  
  
13
.0
44
78
3 
Hz
  
  

  
  
 

SW
 

  
  
  
 

  
15
.0
05
 p
pm
  
 

  
  
 

Fn
MO
DE
  
  
  
  
un
de
fi
ne
d 
  
  
  

  
  
 

F2
 -

Pr
oc
es
si
ng
 p
ar
am
et
er
s

SI
 

  
 
  

  
  
  
20
48
  
  
  
  
 
  
  

SF
 

  
 
  
79
9.
80
02
13
2 
MH
z 
  
  

  
  

WD
W

  
 
  

  
  
 Q
SI
NE
  
  
  
  
 
  
  

SS
B

  
 
  

  
  
 

  
2 
  
  
  
  

  
  

LB
 

  
 
  

  
  
  
0.
00
 H
z 
  
  
 
  
  

GB
 

  
 
  

  
  
 

  
0 
  
  
 
  

  
  

PC
 

  
 
  

  
  
  
1.
40
  
  
  
  
 
  
  

F1
 -

Pr
oc
es
si
ng
 p
ar
am
et
er
s

SI
 

  
  
  
 

  
  
10
24
  
  
  
 

  
  
 

MC
2

  
  
  
 

  
St
at
es
  
  
  
 

  
  
 

SF
 

  
  
  
79
9.
80
02
08
0 
MH
z 
  

  
  
 

WD
W

  
  
  
 

  
 Q
SI
NE
  
  
  
 

  
  
 

SS
B

  
  
  
 

  
  
  
 2
  
  
  
 

  
  
 

LB
 

  
  
  
 

  
  
0.
00
 H
z 
  
 

  
  
 

GB
 

  
  
  
 

  
  
  
 0
  
  
  
 

  
  
 

2D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
2

  
  
  
 

  
 1
5.
00
 c
m 
  
 

  
  
 

CX
1

  
  
  
 

  
 1
5.
00
 c
m 
  
 

  
  
 

F2
PL
O
  
  
  
 

  
 4
.5
00
 p
pm
  
 

  
  
 

F2
LO

  
  
  
 

 3
59
9.
10
 H
z 
  
 

  
  
 

F2
PH
I
  
  
  
 

  
 0
.5
00
 p
pm
  
 

  
  
 

F2
HI

  
  
  
 

  
39
9.
90
 H
z 
  
 

  
  
 

F1
PL
O
  
  
  
 

  
 9
.0
07
 p
pm
  
 

  
  
 

F1
LO

  
  
  
 

 7
20
3.
68
 H
z 
  
 

  
  
 

F1
PH
I
  
  
  
 

  
 4
.4
94
 p
pm
  
 

  
  
 

F1
HI

  
  
  
 

 3
59
3.
94
 H
z 
  
 

  
  
 

F2
PP
MC
M 
  
  
 

 0
.2
66
67
 p
pm
/c
m

  
  
 

F2
HZ
CM
  
  
  
  
21
3.
28
00
6 
Hz
/c
m 

  
  
 

F1
PP
MC
M 
  
  
 

 0
.3
00
89
 p
pm
/c
m

  
  
 

F1
HZ
CM
  
  
  
  
24
0.
64
90
6 
Hz
/c
m 

  
  
 

80
0 
MH
z 
TO
CS
Y 
Sp
ec
tr
um
 i
n 
CD
Cl
3

26
8 
K 
(-
5 
C)
, 
4 
mM N

N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S31



 2  4  6  8 10 pp
m

2
4

6
8

10
pp
m

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER
  
  
  
  
  
  
 s
le
vi
n 
  
  
  
  
  
  
 

NA
ME
  
  
 S
L-
8-
30
8-
80
0-
H 
  
  
  
  
  
  
 

EX
PN
O 
  
  
  
  
  
  
  
  
4 
  
  
  
  
  
  
 

PR
OC
NO
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 
  
  
  
  
 2
00
80
51
3 
  
  
  
  
  
  
 

Ti
me
  
  
  
  
  
  
  
 0
.0
0 
  
  
  
  
  
  
 

IN
ST
RU
M 
  
  
  
  
 v
ar
ia
n 
  
  
  
  
  
  
 

PR
OB
HD
  
 4
0:
5m
mb
ro
ad
ba
n 
  
  
  
  
  
  
 

PU
LP
RO
G 
 n
oe
sy
h2
o_
pf
g_
80
0_
pl
n 
  
  
  
  
  
  

TD
  
  
  
  
  
  
  
  
 4
46
8 
  
  
  
  
  
  
 

SO
LV
EN
T 
  
  
  
  
  
CD
Cl
3 
  
  
  
  
  
  
 

NS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

DS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

SW
H 
  
  
  
  
  
12
00
1.
20
0 
Hz
  
  
  
  
  
 

FI
DR
ES
  
  
  
  
 2
.6
86
03
4 
Hz
  
  
  
  
  
 

AQ
  
  
  
  
  
  
0.
18
61
98
1 
se
c 
  
  
  
  
 

RG
  
  
  
  
  
  
  
  
  
12
8 
  
  
  
  
  
  
 

DW
  
  
  
  
  
  
  
 4
1.
66
2 
us
ec
  
  
  
  
 

DE
  
  
  
  
  
  
  
  
 6
.0
0 
us
ec
  
  
  
  
 

TE
  
  
  
  
  
  
  
  
26
8.
0 
K 
  
  
  
  
  
 

F1
 -
 A
cq
ui
si
ti
on
 p
ar
am
et
er
s

ND
0 
  
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

TD
  
  
  
  
  
  
  
  
  
92
0 
  
  
  
  
  
  
 

SF
O1
  
  
  
  
  
 7
99
.8
04
8 
MH
z 
  
  
  
  
 

FI
DR
ES
  
  
  
  
13
.0
44
78
3 
Hz
  
  
  
  
  
 

SW
  
  
  
  
  
  
  
 1
5.
00
5 
pp
m 
  
  
  
  
 

Fn
MO
DE
  
  
  
  
un
de
fi
ne
d 
  
  
  
  
  
  
 

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 2
04
8 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
13
4 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
QS
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

PC
  
  
  
  
  
  
  
  
 1
.4
0 
  
  
  
  
  
  
 

F1
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 1
02
4 
  
  
  
  
  
  
 

MC
2 
  
  
  
  
  
  
 S
ta
te
s 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
09
7 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
QS
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

2D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
2 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

CX
1 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

F2
PL
O 
  
  
  
  
  
 1
1.
00
0 
pp
m 
  
  
  
  
 

F2
LO
  
  
  
  
  
  
87
98
.0
3 
Hz
  
  
  
  
  
 

F2
PH
I 
  
  
  
  
  
 -
0.
10
7 
pp
m 
  
  
  
  
 

F2
HI
  
  
  
  
  
  
 -
85
.6
7 
Hz
  
  
  
  
  
 

F1
PL
O 
  
  
  
  
  
 1
1.
01
2 
pp
m 
  
  
  
  
 

F1
LO
  
  
  
  
  
  
88
07
.5
8 
Hz
  
  
  
  
  
 

F1
PH
I 
  
  
  
  
  
 -
0.
11
0 
pp
m 
  
  
  
  
 

F1
HI
  
  
  
  
  
  
 -
87
.8
4 
Hz
  
  
  
  
  
 

F2
PP
MC
M 
  
  
  
  
0.
74
04
9 
pp
m/
cm
  
  
  
 

F2
HZ
CM
  
  
  
  
59
2.
24
67
7 
Hz
/c
m 
  
  
  
 

F1
PP
MC
M 
  
  
  
  
0.
74
14
7 
pp
m/
cm
  
  
  
 

F1
HZ
CM
  
  
  
  
59
3.
02
80
8 
Hz
/c
m 
  
  
  
 

80
0 
MH
z 
NO
ES
Y 
Sp
ec
tr
um
 i
n 
CD
Cl
3 
at
 2
68
 K
 (
-5
 C
),
 4
 m
M

40
0 
ms
 m
ix
in
g 
ti
me

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S32



 2  4  6  8 10 pp
m

2
4

6
8

10
pp
m

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER
  
  
  
  
  
  
 s
le
vi
n 
  
  
  
  
  
  
 

NA
ME
  
  
 S
L-
8-
30
8-
80
0-
H 
  
  
  
  
  
  
 

EX
PN
O 
  
  
  
  
  
  
  
  
4 
  
  
  
  
  
  
 

PR
OC
NO
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 
  
  
  
  
 2
00
80
51
3 
  
  
  
  
  
  
 

Ti
me
  
  
  
  
  
  
  
 0
.0
0 
  
  
  
  
  
  
 

IN
ST
RU
M 
  
  
  
  
 v
ar
ia
n 
  
  
  
  
  
  
 

PR
OB
HD
  
 4
0:
5m
mb
ro
ad
ba
n 
  
  
  
  
  
  
 

PU
LP
RO
G 
 n
oe
sy
h2
o_
pf
g_
80
0_
pl
n 
  
  
  
  
  
  

TD
  
  
  
  
  
  
  
  
 4
46
8 
  
  
  
  
  
  
 

SO
LV
EN
T 
  
  
  
  
  
CD
Cl
3 
  
  
  
  
  
  
 

NS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

DS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

SW
H 
  
  
  
  
  
12
00
1.
20
0 
Hz
  
  
  
  
  
 

FI
DR
ES
  
  
  
  
 2
.6
86
03
4 
Hz
  
  
  
  
  
 

AQ
  
  
  
  
  
  
0.
18
61
98
1 
se
c 
  
  
  
  
 

RG
  
  
  
  
  
  
  
  
  
12
8 
  
  
  
  
  
  
 

DW
  
  
  
  
  
  
  
 4
1.
66
2 
us
ec
  
  
  
  
 

DE
  
  
  
  
  
  
  
  
 6
.0
0 
us
ec
  
  
  
  
 

TE
  
  
  
  
  
  
  
  
26
8.
0 
K 
  
  
  
  
  
 

F1
 -
 A
cq
ui
si
ti
on
 p
ar
am
et
er
s

ND
0 
  
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

TD
  
  
  
  
  
  
  
  
  
92
0 
  
  
  
  
  
  
 

SF
O1
  
  
  
  
  
 7
99
.8
04
8 
MH
z 
  
  
  
  
 

FI
DR
ES
  
  
  
  
13
.0
44
78
3 
Hz
  
  
  
  
  
 

SW
  
  
  
  
  
  
  
 1
5.
00
5 
pp
m 
  
  
  
  
 

Fn
MO
DE
  
  
  
  
un
de
fi
ne
d 
  
  
  
  
  
  
 

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 2
04
8 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
13
4 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
QS
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

PC
  
  
  
  
  
  
  
  
 1
.4
0 
  
  
  
  
  
  
 

F1
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 1
02
4 
  
  
  
  
  
  
 

MC
2 
  
  
  
  
  
  
 S
ta
te
s 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
09
7 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
QS
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

2D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
2 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

CX
1 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

F2
PL
O 
  
  
  
  
  
 1
1.
00
0 
pp
m 
  
  
  
  
 

F2
LO
  
  
  
  
  
  
87
98
.0
3 
Hz
  
  
  
  
  
 

F2
PH
I 
  
  
  
  
  
 -
0.
10
7 
pp
m 
  
  
  
  
 

F2
HI
  
  
  
  
  
  
 -
85
.6
7 
Hz
  
  
  
  
  
 

F1
PL
O 
  
  
  
  
  
 1
1.
01
2 
pp
m 
  
  
  
  
 

F1
LO
  
  
  
  
  
  
88
07
.5
8 
Hz
  
  
  
  
  
 

F1
PH
I 
  
  
  
  
  
 -
0.
11
0 
pp
m 
  
  
  
  
 

F1
HI
  
  
  
  
  
  
 -
87
.8
4 
Hz
  
  
  
  
  
 

F2
PP
MC
M 
  
  
  
  
0.
74
04
9 
pp
m/
cm
  
  
  
 

F2
HZ
CM
  
  
  
  
59
2.
24
67
7 
Hz
/c
m 
  
  
  
 

F1
PP
MC
M 
  
  
  
  
0.
74
14
7 
pp
m/
cm
  
  
  
 

F1
HZ
CM
  
  
  
  
59
3.
02
80
8 
Hz
/c
m 
  
  
  
 

Le
u-

1 
/L

eu
-2

 

Le
u-

2 
N

H
/L

eu
-1

 

A
r N

H
/L

eu
-1

 N
H

Le
u-

2 
/V

al
 

O
rn

 
/O

rn
 

Le
u-

1 
N

H
/O

rn
 

80
0 
MH
z 
NO
ES
Y 
Sp
ec
tr
um
 i
n 
CD
Cl
3 
at
 2
68
 K
 (
-5
 C
),

4 
mM

40
0 
ms
 m
ix
in
g 
ti
me

A
r-

6’
/i-

bu
ty

ric
 M

e

A
r-

6’
/i-

bu
ty

ric
 C

H
A

r-
6/

lin
ke

r C
H

lin
ke

r-
N

H
en

-b
/V

al
 

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S33



 2  4  6  8 10 pp
m

2
4

6
8

10
pp
m

DE
EP
ER
 S
LI
CE

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER
  
  
  
  
  
  
 s
le
vi
n 
  
  
  
  
  
  
 

NA
ME
  
  
 S
L-
8-
30
8-
80
0-
H 
  
  
  
  
  
  
 

EX
PN
O 
  
  
  
  
  
  
  
  
4 
  
  
  
  
  
  
 

PR
OC
NO
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 
  
  
  
  
 2
00
80
51
3 
  
  
  
  
  
  
 

Ti
me
  
  
  
  
  
  
  
 0
.0
0 
  
  
  
  
  
  
 

IN
ST
RU
M 
  
  
  
  
 v
ar
ia
n 
  
  
  
  
  
  
 

PR
OB
HD
  
 4
0:
5m
mb
ro
ad
ba
n 
  
  
  
  
  
  
 

PU
LP
RO
G 
 n
oe
sy
h2
o_
pf
g_
80
0_
pl
n 
  
  
  
  
  
  

TD
  
  
  
  
  
  
  
  
 4
46
8 
  
  
  
  
  
  
 

SO
LV
EN
T 
  
  
  
  
  
CD
Cl
3 
  
  
  
  
  
  
 

NS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

DS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

SW
H 
  
  
  
  
  
12
00
1.
20
0 
Hz
  
  
  
  
  
 

FI
DR
ES
  
  
  
  
 2
.6
86
03
4 
Hz
  
  
  
  
  
 

AQ
  
  
  
  
  
  
0.
18
61
98
1 
se
c 
  
  
  
  
 

RG
  
  
  
  
  
  
  
  
  
12
8 
  
  
  
  
  
  
 

DW
  
  
  
  
  
  
  
 4
1.
66
2 
us
ec
  
  
  
  
 

DE
  
  
  
  
  
  
  
  
 6
.0
0 
us
ec
  
  
  
  
 

TE
  
  
  
  
  
  
  
  
26
8.
0 
K 
  
  
  
  
  
 

F1
 -
 A
cq
ui
si
ti
on
 p
ar
am
et
er
s

ND
0 
  
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

TD
  
  
  
  
  
  
  
  
  
92
0 
  
  
  
  
  
  
 

SF
O1
  
  
  
  
  
 7
99
.8
04
8 
MH
z 
  
  
  
  
 

FI
DR
ES
  
  
  
  
13
.0
44
78
3 
Hz
  
  
  
  
  
 

SW
  
  
  
  
  
  
  
 1
5.
00
5 
pp
m 
  
  
  
  
 

Fn
MO
DE
  
  
  
  
un
de
fi
ne
d 
  
  
  
  
  
  
 

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 2
04
8 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
13
4 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
QS
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

PC
  
  
  
  
  
  
  
  
 1
.4
0 
  
  
  
  
  
  
 

F1
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 1
02
4 
  
  
  
  
  
  
 

MC
2 
  
  
  
  
  
  
 S
ta
te
s 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
09
7 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
QS
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

2D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
2 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

CX
1 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

F2
PL
O 
  
  
  
  
  
 1
1.
00
0 
pp
m 
  
  
  
  
 

F2
LO
  
  
  
  
  
  
87
97
.8
0 
Hz
  
  
  
  
  
 

F2
PH
I 
  
  
  
  
  
 -
0.
10
0 
pp
m 
  
  
  
  
 

F2
HI
  
  
  
  
  
  
 -
79
.9
8 
Hz
  
  
  
  
  
 

F1
PL
O 
  
  
  
  
  
 1
1.
00
0 
pp
m 
  
  
  
  
 

F1
LO
  
  
  
  
  
  
87
97
.8
0 
Hz
  
  
  
  
  
 

F1
PH
I 
  
  
  
  
  
 -
0.
10
0 
pp
m 
  
  
  
  
 

F1
HI
  
  
  
  
  
  
 -
79
.9
8 
Hz
  
  
  
  
  
 

F2
PP
MC
M 
  
  
  
  
0.
74
00
0 
pp
m/
cm
  
  
  
 

F2
HZ
CM
  
  
  
  
59
1.
85
21
1 
Hz
/c
m 
  
  
  
 

F1
PP
MC
M 
  
  
  
  
0.
74
00
0 
pp
m/
cm
  
  
  
 

F1
HZ
CM
  
  
  
  
59
1.
85
21
1 
Hz
/c
m 
  
  
  
 

A
r-

6’
/i-

bu
ty

ric
 M

e

A
r-

6’
/i-

bu
ty

ric
 C

H
A

r-
6/

lin
ke

r C
H

Le
u-

1 
/L

eu
-2

 

Le
u-

2 
/V

al
 

O
rn

 
/O

rn
 

Le
u-

2 
N

H
/L

eu
-1

 
lin

ke
r-

N
H

en
-b

/V
al

 

Le
u-

1 
N

H
/O

rn
 

A
r N

H
/L

eu
-1

 N
H

O
rn

 N
H

/L
eu

-3
 

Le
u-

3 
/O

rn
 

80
0 
MH
z 
NO
ES
Y 
Sp
ec
tr
um
 i
n 
CD
Cl
3 
at
 2
68
 K
 (
-5
 C
),
 4
 m
M

40
0 
ms
 m
ix
in
g 
ti
me

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S34



1.0 1.5 2.0 2.5 pp
m

7.6
7.8

8.0
8.2

8.4
8.6

pp
m

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER
  
  
  
  
  
  
 s
le
vi
n 
  
  
  
  
  
  
 

NA
ME
  
  
 S
L-
8-
30
8-
80
0-
H 
  
  
  
  
  
  
 

EX
PN
O 
  
  
  
  
  
  
  
  
4 
  
  
  
  
  
  
 

PR
OC
NO
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 
  
  
  
  
 2
00
80
51
3 
  
  
  
  
  
  
 

Ti
me
  
  
  
  
  
  
  
 0
.0
0 
  
  
  
  
  
  
 

IN
ST
RU
M 
  
  
  
  
 v
ar
ia
n 
  
  
  
  
  
  
 

PR
OB
HD
  
 4
0:
5m
mb
ro
ad
ba
n 
  
  
  
  
  
  
 

PU
LP
RO
G 
 n
oe
sy
h2
o_
pf
g_
80
0_
pl
n 
  
  
  
  
  
  

TD
  
  
  
  
  
  
  
  
 4
46
8 
  
  
  
  
  
  
 

SO
LV
EN
T 
  
  
  
  
  
CD
Cl
3 
  
  
  
  
  
  
 

NS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

DS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

SW
H 
  
  
  
  
  
12
00
1.
20
0 
Hz
  
  
  
  
  
 

FI
DR
ES
  
  
  
  
 2
.6
86
03
4 
Hz
  
  
  
  
  
 

AQ
  
  
  
  
  
  
0.
18
61
98
1 
se
c 
  
  
  
  
 

RG
  
  
  
  
  
  
  
  
  
12
8 
  
  
  
  
  
  
 

DW
  
  
  
  
  
  
  
 4
1.
66
2 
us
ec
  
  
  
  
 

DE
  
  
  
  
  
  
  
  
 6
.0
0 
us
ec
  
  
  
  
 

TE
  
  
  
  
  
  
  
  
26
8.
0 
K 
  
  
  
  
  
 

F1
 -
 A
cq
ui
si
ti
on
 p
ar
am
et
er
s

ND
0 
  
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

TD
  
  
  
  
  
  
  
  
  
92
0 
  
  
  
  
  
  
 

SF
O1
  
  
  
  
  
 7
99
.8
04
8 
MH
z 
  
  
  
  
 

FI
DR
ES
  
  
  
  
13
.0
44
78
3 
Hz
  
  
  
  
  
 

SW
  
  
  
  
  
  
  
 1
5.
00
5 
pp
m 
  
  
  
  
 

Fn
MO
DE
  
  
  
  
un
de
fi
ne
d 
  
  
  
  
  
  
 

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 2
04
8 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
13
4 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
QS
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

PC
  
  
  
  
  
  
  
  
 1
.4
0 
  
  
  
  
  
  
 

F1
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 1
02
4 
  
  
  
  
  
  
 

MC
2 
  
  
  
  
  
  
 S
ta
te
s 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
09
7 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
QS
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

2D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
2 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

CX
1 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

F2
PL
O 
  
  
  
  
  
  
8.
89
0 
pp
m 
  
  
  
  
 

F2
LO
  
  
  
  
  
  
71
10
.3
6 
Hz
  
  
  
  
  
 

F2
PH
I 
  
  
  
  
  
  
7.
45
4 
pp
m 
  
  
  
  
 

F2
HI
  
  
  
  
  
  
59
61
.8
1 
Hz
  
  
  
  
  
 

F1
PL
O 
  
  
  
  
  
  
2.
88
0 
pp
m 
  
  
  
  
 

F1
LO
  
  
  
  
  
  
23
03
.0
3 
Hz
  
  
  
  
  
 

F1
PH
I 
  
  
  
  
  
  
0.
68
1 
pp
m 
  
  
  
  
 

F1
HI
  
  
  
  
  
  
 5
45
.0
4 
Hz
  
  
  
  
  
 

F2
PP
MC
M 
  
  
  
  
0.
09
57
4 
pp
m/
cm
  
  
  
 

F2
HZ
CM
  
  
  
  
 7
6.
57
01
5 
Hz
/c
m 
  
  
  
 

F1
PP
MC
M 
  
  
  
  
0.
14
65
4 
pp
m/
cm
  
  
  
 

F1
HZ
CM
  
  
  
  
11
7.
19
92
2 
Hz
/c
m 
  
  
  
 

A
r-

6’
/i-

bu
ty

ric
 M

e

A
r-

6’
/i-

bu
ty

ric
 C

H
6-

A
r/l

in
ke

r C
H

 

80
0 
MH
z 
NO
ES
Y 
Sp
ec
tr
um
 i
n 
CD
Cl
3 
at
 2
68
 K
 (
-5

C)
, 
4 
mM

40
0 
ms
 m
ix
in
g 
ti
me

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S35



1.4 1.5 1.6 1.7 1.8 1.9 pp
m

4.7
4.8

4.9
5.0

5.1
5.2

5.3
pp
m

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER
  
  
  
  
  
  
 s
le
vi
n 
  
  
  
  
  
  
 

NA
ME
  
  
 S
L-
8-
30
8-
80
0-
H 
  
  
  
  
  
  
 

EX
PN
O 
  
  
  
  
  
  
  
  
4 
  
  
  
  
  
  
 

PR
OC
NO
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 
  
  
  
  
 2
00
80
51
3 
  
  
  
  
  
  
 

Ti
me
  
  
  
  
  
  
  
 0
.0
0 
  
  
  
  
  
  
 

IN
ST
RU
M 
  
  
  
  
 v
ar
ia
n 
  
  
  
  
  
  
 

PR
OB
HD
  
 4
0:
5m
mb
ro
ad
ba
n 
  
  
  
  
  
  
 

PU
LP
RO
G 
 n
oe
sy
h2
o_
pf
g_
80
0_
pl
n 
  
  
  
  
  
  

TD
  
  
  
  
  
  
  
  
 4
46
8 
  
  
  
  
  
  
 

SO
LV
EN
T 
  
  
  
  
  
CD
Cl
3 
  
  
  
  
  
  
 

NS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

DS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

SW
H 
  
  
  
  
  
12
00
1.
20
0 
Hz
  
  
  
  
  
 

FI
DR
ES
  
  
  
  
 2
.6
86
03
4 
Hz
  
  
  
  
  
 

AQ
  
  
  
  
  
  
0.
18
61
98
1 
se
c 
  
  
  
  
 

RG
  
  
  
  
  
  
  
  
  
12
8 
  
  
  
  
  
  
 

DW
  
  
  
  
  
  
  
 4
1.
66
2 
us
ec
  
  
  
  
 

DE
  
  
  
  
  
  
  
  
 6
.0
0 
us
ec
  
  
  
  
 

TE
  
  
  
  
  
  
  
  
26
8.
0 
K 
  
  
  
  
  
 

F1
 -
 A
cq
ui
si
ti
on
 p
ar
am
et
er
s

ND
0 
  
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

TD
  
  
  
  
  
  
  
  
  
92
0 
  
  
  
  
  
  
 

SF
O1
  
  
  
  
  
 7
99
.8
04
8 
MH
z 
  
  
  
  
 

FI
DR
ES
  
  
  
  
13
.0
44
78
3 
Hz
  
  
  
  
  
 

SW
  
  
  
  
  
  
  
 1
5.
00
5 
pp
m 
  
  
  
  
 

Fn
MO
DE
  
  
  
  
un
de
fi
ne
d 
  
  
  
  
  
  
 

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 2
04
8 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
13
4 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
QS
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

PC
  
  
  
  
  
  
  
  
 1
.4
0 
  
  
  
  
  
  
 

F1
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 1
02
4 
  
  
  
  
  
  
 

MC
2 
  
  
  
  
  
  
 S
ta
te
s 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
09
7 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
QS
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

2D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
2 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

CX
1 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

F2
PL
O 
  
  
  
  
  
  
5.
39
5 
pp
m 
  
  
  
  
 

F2
LO
  
  
  
  
  
  
43
15
.1
6 
Hz
  
  
  
  
  
 

F2
PH
I 
  
  
  
  
  
  
4.
66
3 
pp
m 
  
  
  
  
 

F2
HI
  
  
  
  
  
  
37
29
.1
6 
Hz
  
  
  
  
  
 

F1
PL
O 
  
  
  
  
  
  
2.
01
5 
pp
m 
  
  
  
  
 

F1
LO
  
  
  
  
  
  
16
11
.5
6 
Hz
  
  
  
  
  
 

F1
PH
I 
  
  
  
  
  
  
1.
31
2 
pp
m 
  
  
  
  
 

F1
HI
  
  
  
  
  
  
10
49
.0
0 
Hz
  
  
  
  
  
 

F2
PP
MC
M 
  
  
  
  
0.
04
88
5 
pp
m/
cm
  
  
  
 

F2
HZ
CM
  
  
  
  
 3
9.
06
64
0 
Hz
/c
m 
  
  
  
 

F1
PP
MC
M 
  
  
  
  
0.
04
68
9 
pp
m/
cm
  
  
  
 

F1
HZ
CM
  
  
  
  
 3
7.
50
37
5 
Hz
/c
m 
  
  
  
 

Le
u-

1 
/L

eu
-2

 

Le
u-

3 
/O

rn
 

80
0 
MH
z 
NO
ES
Y 
Sp
ec
tr
um
 i
n 
CD
Cl
3 
at
 2
68
 K
 (
-5

C)
, 
4 
mM

40
0 
ms
 m
ix
in
g 
ti
me

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S36



4.2 4.4 4.6 4.8 5.0 5.2 pp
m

7.8
8.0

8.2
8.4

8.6
pp
m

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER
  
  
  
  
  
  
 s
le
vi
n 
  
  
  
  
  
  
 

NA
ME
  
  
 S
L-
8-
30
8-
80
0-
H 
  
  
  
  
  
  
 

EX
PN
O 
  
  
  
  
  
  
  
  
4 
  
  
  
  
  
  
 

PR
OC
NO
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 
  
  
  
  
 2
00
80
51
3 
  
  
  
  
  
  
 

Ti
me
  
  
  
  
  
  
  
 0
.0
0 
  
  
  
  
  
  
 

IN
ST
RU
M 
  
  
  
  
 v
ar
ia
n 
  
  
  
  
  
  
 

PR
OB
HD
  
 4
0:
5m
mb
ro
ad
ba
n 
  
  
  
  
  
  
 

PU
LP
RO
G 
 n
oe
sy
h2
o_
pf
g_
80
0_
pl
n 
  
  
  
  
  
  

TD
  
  
  
  
  
  
  
  
 4
46
8 
  
  
  
  
  
  
 

SO
LV
EN
T 
  
  
  
  
  
CD
Cl
3 
  
  
  
  
  
  
 

NS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

DS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

SW
H 
  
  
  
  
  
12
00
1.
20
0 
Hz
  
  
  
  
  
 

FI
DR
ES
  
  
  
  
 2
.6
86
03
4 
Hz
  
  
  
  
  
 

AQ
  
  
  
  
  
  
0.
18
61
98
1 
se
c 
  
  
  
  
 

RG
  
  
  
  
  
  
  
  
  
12
8 
  
  
  
  
  
  
 

DW
  
  
  
  
  
  
  
 4
1.
66
2 
us
ec
  
  
  
  
 

DE
  
  
  
  
  
  
  
  
 6
.0
0 
us
ec
  
  
  
  
 

TE
  
  
  
  
  
  
  
  
26
8.
0 
K 
  
  
  
  
  
 

F1
 -
 A
cq
ui
si
ti
on
 p
ar
am
et
er
s

ND
0 
  
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

TD
  
  
  
  
  
  
  
  
  
92
0 
  
  
  
  
  
  
 

SF
O1
  
  
  
  
  
 7
99
.8
04
8 
MH
z 
  
  
  
  
 

FI
DR
ES
  
  
  
  
13
.0
44
78
3 
Hz
  
  
  
  
  
 

SW
  
  
  
  
  
  
  
 1
5.
00
5 
pp
m 
  
  
  
  
 

Fn
MO
DE
  
  
  
  
un
de
fi
ne
d 
  
  
  
  
  
  
 

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 2
04
8 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
13
4 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
QS
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

PC
  
  
  
  
  
  
  
  
 1
.4
0 
  
  
  
  
  
  
 

F1
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 1
02
4 
  
  
  
  
  
  
 

MC
2 
  
  
  
  
  
  
 S
ta
te
s 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
09
7 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
QS
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

2D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
2 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

CX
1 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

F2
PL
O 
  
  
  
  
  
  
8.
82
4 
pp
m 
  
  
  
  
 

F2
LO
  
  
  
  
  
  
70
57
.6
2 
Hz
  
  
  
  
  
 

F2
PH
I 
  
  
  
  
  
  
7.
60
1 
pp
m 
  
  
  
  
 

F2
HI
  
  
  
  
  
  
60
79
.0
1 
Hz
  
  
  
  
  
 

F1
PL
O 
  
  
  
  
  
  
5.
41
5 
pp
m 
  
  
  
  
 

F1
LO
  
  
  
  
  
  
43
30
.5
8 
Hz
  
  
  
  
  
 

F1
PH
I 
  
  
  
  
  
  
4.
12
5 
pp
m 
  
  
  
  
 

F1
HI
  
  
  
  
  
  
32
99
.2
3 
Hz
  
  
  
  
  
 

F2
PP
MC
M 
  
  
  
  
0.
08
15
7 
pp
m/
cm
  
  
  
 

F2
HZ
CM
  
  
  
  
 6
5.
24
08
9 
Hz
/c
m 
  
  
  
 

F1
PP
MC
M 
  
  
  
  
0.
08
59
7 
pp
m/
cm
  
  
  
 

F1
HZ
CM
  
  
  
  
 6
8.
75
68
8 
Hz
/c
m 
  
  
  
 

Le
u-

2 
N

H
/L

eu
-1

 

lin
ke

r-
N

H
en

-b
/V

al
 

Le
u-

1 
N

H
/O

rn
 

O
rn

 N
H

/L
eu

-3
 

80
0 
MH
z 
NO
ES
Y 
Sp
ec
tr
um
 i
n 
CD
Cl
3 
at
 2
68
 K
 (
-5

C)
, 
4 
mM

40
0 
ms
 m
ix
in
g 
ti
me

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S37



3.5 4.0 4.5 pp
m

4.9
5.0

5.1
5.2

pp
m

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER
  
  
  
  
  
  
 s
le
vi
n 
  
  
  
  
  
  
 

NA
ME
  
  
 S
L-
8-
30
8-
80
0-
H 
  
  
  
  
  
  
 

EX
PN
O 
  
  
  
  
  
  
  
  
4 
  
  
  
  
  
  
 

PR
OC
NO
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 
  
  
  
  
 2
00
80
51
3 
  
  
  
  
  
  
 

Ti
me
  
  
  
  
  
  
  
 0
.0
0 
  
  
  
  
  
  
 

IN
ST
RU
M 
  
  
  
  
 v
ar
ia
n 
  
  
  
  
  
  
 

PR
OB
HD
  
 4
0:
5m
mb
ro
ad
ba
n 
  
  
  
  
  
  
 

PU
LP
RO
G 
 n
oe
sy
h2
o_
pf
g_
80
0_
pl
n 
  
  
  
  
  
  

TD
  
  
  
  
  
  
  
  
 4
46
8 
  
  
  
  
  
  
 

SO
LV
EN
T 
  
  
  
  
  
CD
Cl
3 
  
  
  
  
  
  
 

NS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

DS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

SW
H 
  
  
  
  
  
12
00
1.
20
0 
Hz
  
  
  
  
  
 

FI
DR
ES
  
  
  
  
 2
.6
86
03
4 
Hz
  
  
  
  
  
 

AQ
  
  
  
  
  
  
0.
18
61
98
1 
se
c 
  
  
  
  
 

RG
  
  
  
  
  
  
  
  
  
12
8 
  
  
  
  
  
  
 

DW
  
  
  
  
  
  
  
 4
1.
66
2 
us
ec
  
  
  
  
 

DE
  
  
  
  
  
  
  
  
 6
.0
0 
us
ec
  
  
  
  
 

TE
  
  
  
  
  
  
  
  
26
8.
0 
K 
  
  
  
  
  
 

F1
 -
 A
cq
ui
si
ti
on
 p
ar
am
et
er
s

ND
0 
  
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

TD
  
  
  
  
  
  
  
  
  
92
0 
  
  
  
  
  
  
 

SF
O1
  
  
  
  
  
 7
99
.8
04
8 
MH
z 
  
  
  
  
 

FI
DR
ES
  
  
  
  
13
.0
44
78
3 
Hz
  
  
  
  
  
 

SW
  
  
  
  
  
  
  
 1
5.
00
5 
pp
m 
  
  
  
  
 

Fn
MO
DE
  
  
  
  
un
de
fi
ne
d 
  
  
  
  
  
  
 

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 2
04
8 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
13
4 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
QS
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

PC
  
  
  
  
  
  
  
  
 1
.4
0 
  
  
  
  
  
  
 

F1
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 1
02
4 
  
  
  
  
  
  
 

MC
2 
  
  
  
  
  
  
 S
ta
te
s 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
09
7 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
QS
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

2D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
2 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

CX
1 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

F2
PL
O 
  
  
  
  
  
  
5.
22
7 
pp
m 
  
  
  
  
 

F2
LO
  
  
  
  
  
  
41
80
.3
8 
Hz
  
  
  
  
  
 

F2
PH
I 
  
  
  
  
  
  
4.
89
0 
pp
m 
  
  
  
  
 

F2
HI
  
  
  
  
  
  
39
10
.8
2 
Hz
  
  
  
  
  
 

F1
PL
O 
  
  
  
  
  
  
4.
69
7 
pp
m 
  
  
  
  
 

F1
LO
  
  
  
  
  
  
37
56
.3
0 
Hz
  
  
  
  
  
 

F1
PH
I 
  
  
  
  
  
  
3.
08
5 
pp
m 
  
  
  
  
 

F1
HI
  
  
  
  
  
  
24
67
.1
1 
Hz
  
  
  
  
  
 

F2
PP
MC
M 
  
  
  
  
0.
02
24
7 
pp
m/
cm
  
  
  
 

F2
HZ
CM
  
  
  
  
 1
7.
97
05
4 
Hz
/c
m 
  
  
  
 

F1
PP
MC
M 
  
  
  
  
0.
10
74
6 
pp
m/
cm
  
  
  
 

F1
HZ
CM
  
  
  
  
 8
5.
94
60
9 
Hz
/c
m 
  
  
  
 

Le
u-

2 
/V

al
 

O
rn

 
/O

rn
 

80
0 
MH
z 
NO
ES
Y 
Sp
ec
tr
um
 i
n 
CD
Cl
3 
at
 2
68
 K
 (
-5

C)
, 
4 
mM

40
0 
ms
 m
ix
in
g 
ti
me

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S38



 6  7  8  9 10 pp
m

1
2

3
4

5
pp
m

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER
  
  
  
  
  
  
 s
le
vi
n 
  
  
  
  
  
  
 

NA
ME
  
  
 S
L-
8-
30
8-
80
0-
H 
  
  
  
  
  
  
 

EX
PN
O 
  
  
  
  
  
  
  
  
4 
  
  
  
  
  
  
 

PR
OC
NO
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 
  
  
  
  
 2
00
80
51
3 
  
  
  
  
  
  
 

Ti
me
  
  
  
  
  
  
  
 0
.0
0 
  
  
  
  
  
  
 

IN
ST
RU
M 
  
  
  
  
 v
ar
ia
n 
  
  
  
  
  
  
 

PR
OB
HD
  
 4
0:
5m
mb
ro
ad
ba
n 
  
  
  
  
  
  
 

PU
LP
RO
G 
 n
oe
sy
h2
o_
pf
g_
80
0_
pl
n 
  
  
  
  
  
  

TD
  
  
  
  
  
  
  
  
 4
46
8 
  
  
  
  
  
  
 

SO
LV
EN
T 
  
  
  
  
  
CD
Cl
3 
  
  
  
  
  
  
 

NS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

DS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

SW
H 
  
  
  
  
  
12
00
1.
20
0 
Hz
  
  
  
  
  
 

FI
DR
ES
  
  
  
  
 2
.6
86
03
4 
Hz
  
  
  
  
  
 

AQ
  
  
  
  
  
  
0.
18
61
98
1 
se
c 
  
  
  
  
 

RG
  
  
  
  
  
  
  
  
  
12
8 
  
  
  
  
  
  
 

DW
  
  
  
  
  
  
  
 4
1.
66
2 
us
ec
  
  
  
  
 

DE
  
  
  
  
  
  
  
  
 6
.0
0 
us
ec
  
  
  
  
 

TE
  
  
  
  
  
  
  
  
26
8.
0 
K 
  
  
  
  
  
 

F1
 -
 A
cq
ui
si
ti
on
 p
ar
am
et
er
s

ND
0 
  
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

TD
  
  
  
  
  
  
  
  
  
92
0 
  
  
  
  
  
  
 

SF
O1
  
  
  
  
  
 7
99
.8
04
8 
MH
z 
  
  
  
  
 

FI
DR
ES
  
  
  
  
13
.0
44
78
3 
Hz
  
  
  
  
  
 

SW
  
  
  
  
  
  
  
 1
5.
00
5 
pp
m 
  
  
  
  
 

Fn
MO
DE
  
  
  
  
un
de
fi
ne
d 
  
  
  
  
  
  
 

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 2
04
8 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
13
4 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
QS
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

PC
  
  
  
  
  
  
  
  
 1
.4
0 
  
  
  
  
  
  
 

F1
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 1
02
4 
  
  
  
  
  
  
 

MC
2 
  
  
  
  
  
  
 S
ta
te
s 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
09
7 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
QS
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

2D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
2 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

CX
1 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

F2
PL
O 
  
  
  
  
  
  
5.
50
0 
pp
m 
  
  
  
  
 

F2
LO
  
  
  
  
  
  
43
98
.9
0 
Hz
  
  
  
  
  
 

F2
PH
I 
  
  
  
  
  
  
0.
75
0 
pp
m 
  
  
  
  
 

F2
HI
  
  
  
  
  
  
 5
99
.8
5 
Hz
  
  
  
  
  
 

F1
PL
O 
  
  
  
  
  
 1
1.
01
2 
pp
m 
  
  
  
  
 

F1
LO
  
  
  
  
  
  
88
07
.5
9 
Hz
  
  
  
  
  
 

F1
PH
I 
  
  
  
  
  
  
5.
48
8 
pp
m 
  
  
  
  
 

F1
HI
  
  
  
  
  
  
43
89
.1
8 
Hz
  
  
  
  
  
 

F2
PP
MC
M 
  
  
  
  
0.
31
66
7 
pp
m/
cm
  
  
  
 

F2
HZ
CM
  
  
  
  
25
3.
27
00
8 
Hz
/c
m 
  
  
  
 

F1
PP
MC
M 
  
  
  
  
0.
36
82
9 
pp
m/
cm
  
  
  
 

F1
HZ
CM
  
  
  
  
29
4.
56
07
3 
Hz
/c
m 
  
  
  
 

80
0 
MH
z 
NO
ES
Y 
Sp
ec
tr
um
 i
n 
CD
Cl
3 
at
 2
68
 K
 (
-5

C)
, 
4 
mM

40
0 
ms
 m
ix
in
g 
ti
me

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S39



 6  7  8  9 10 pp
m

6
7

8
9

10
pp
m

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER
  
  
  
  
  
  
 s
le
vi
n 
  
  
  
  
  
  
 

NA
ME
  
  
 S
L-
8-
30
8-
80
0-
H 
  
  
  
  
  
  
 

EX
PN
O 
  
  
  
  
  
  
  
  
4 
  
  
  
  
  
  
 

PR
OC
NO
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 
  
  
  
  
 2
00
80
51
3 
  
  
  
  
  
  
 

Ti
me
  
  
  
  
  
  
  
 0
.0
0 
  
  
  
  
  
  
 

IN
ST
RU
M 
  
  
  
  
 v
ar
ia
n 
  
  
  
  
  
  
 

PR
OB
HD
  
 4
0:
5m
mb
ro
ad
ba
n 
  
  
  
  
  
  
 

PU
LP
RO
G 
 n
oe
sy
h2
o_
pf
g_
80
0_
pl
n 
  
  
  
  
  
  

TD
  
  
  
  
  
  
  
  
 4
46
8 
  
  
  
  
  
  
 

SO
LV
EN
T 
  
  
  
  
  
CD
Cl
3 
  
  
  
  
  
  
 

NS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

DS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

SW
H 
  
  
  
  
  
12
00
1.
20
0 
Hz
  
  
  
  
  
 

FI
DR
E S
  
  
  
  
 2
.6
86
03
4 
Hz
  
  
  
  
  
 

AQ
  
  
  
  
  
  
0.
18
61
98
1 
se
c 
  
  
  
  
 

RG
  
  
  
  
  
  
  
  
  
12
8 
  
  
  
  
  
  
 

DW
  
  
  
  
  
  
  
 4
1.
66
2 
us
ec
  
  
  
  
 

DE
  
  
  
  
  
  
  
  
 6
.0
0 
us
ec
  
  
  
  
 

TE
  
  
  
  
  
  
  
  
26
8.
0 
K 
  
  
  
  
  
 

F1
 -
 A
cq
ui
si
ti
on
 p
ar
am
et
er
s

ND
0 
  
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

TD
  
  
  
  
  
  
  
  
  
92
0 
  
  
  
  
  
  
 

SF
O1
  
  
  
  
  
 7
99
.8
04
8 
MH
z 
  
  
  
  
 

FI
DR
ES
  
  
  
  
13
.0
44
78
3 
Hz
  
  
  
  
  
 

SW
  
  
  
  
  
  
  
 1
5.
00
5 
pp
m 
  
  
  
  
 

Fn
MO
DE
  
  
  
  
un
de
fi
ne
d 
  
  
  
  
  
  
 

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 2
04
8 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
13
4 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
QS
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

PC
  
  
  
  
  
  
  
  
 1
.4
0 
  
  
  
  
  
  
 

F1
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 1
02
4 
  
  
  
  
  
  
 

MC
2 
  
  
  
  
  
  
 S
ta
te
s 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
09
7 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
QS
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

2D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
2 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

CX
1 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

F2
PL
O 
  
  
  
  
  
 1
1.
00
0 
pp
m 
  
  
  
  
 

F2
LO
  
  
  
  
  
  
87
98
.0
3 
Hz
  
  
  
  
  
 

F2
PH
I 
  
  
  
  
  
  
5.
49
8 
pp
m 
  
  
  
  
 

F2
HI
  
  
  
  
  
  
43
97
.2
0 
Hz
  
  
  
  
  
 

F1
PL
O 
  
  
  
  
  
 1
1.
00
0 
pp
m 
  
  
  
  
 

F1
LO
  
  
  
  
  
  
87
97
.8
0 
Hz
  
  
  
  
  
 

F1
PH
I 
  
  
  
  
  
  
5.
50
0 
pp
m 
  
  
  
  
 

F1
HI
  
  
  
  
  
  
43
98
.9
0 
Hz
  
  
  
  
  
 

F2
PP
MC
M 
  
  
  
  
0.
36
68
3 
pp
m/
cm
  
  
  
 

F2
HZ
CM
  
  
  
  
29
3.
38
87
0 
Hz
/c
m 
  
  
  
 

F1
PP
MC
M 
  
  
  
  
0.
36
66
7 
pp
m/
cm
  
  
  
 

F1
HZ
CM
  
  
  
  
29
3.
26
00
7 
Hz
/c
m 
  
  
  
 

80
0 
MH
z 
NO
ES
Y 
Sp
ec
tr
um
 i
n 
CD
Cl
3 
at
 2
68
 K
 (
-5

C)
, 
4 
mM

40
0 
ms
 m
ix
in
g 
ti
me

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S40



1 2 3 4 5 pp
m

6
7

8
9

10
pp
m

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER
  
  
  
  
  
  
 s
le
vi
n 
  
  
  
  
  
  
 

NA
ME
  
  
 S
L-
8-
30
8-
80
0-
H 
  
  
  
  
  
  
 

EX
PN
O 
  
  
  
  
  
  
  
  
4 
  
  
  
  
  
  
 

PR
OC
NO
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 
  
  
  
  
 2
00
80
51
3 
  
  
  
  
  
  
 

Ti
me
  
  
  
  
  
  
  
 0
.0
0 
  
  
  
  
  
  
 

IN
ST
RU
M 
  
  
  
  
 v
ar
ia
n 
  
  
  
  
  
  
 

PR
OB
HD
  
 4
0:
5m
mb
ro
ad
ba
n 
  
  
  
  
  
  
 

PU
LP
RO
G 
 n
oe
sy
h2
o_
pf
g_
80
0_
pl
n 
  
  
  
  
  
  

TD
  
  
  
  
  
  
  
  
 4
46
8 
  
  
  
  
  
  
 

SO
LV
EN
T 
  
  
  
  
  
CD
Cl
3 
  
  
  
  
  
  
 

NS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

DS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

SW
H 
  
  
  
  
  
12
00
1.
20
0 
Hz
  
  
  
  
  
 

FI
DR
ES
  
  
  
  
 2
.6
86
03
4 
Hz
  
  
  
  
  
 

AQ
  
  
  
  
  
  
0.
18
61
98
1 
se
c 
  
  
  
  
 

RG
  
  
  
  
  
  
  
  
  
12
8 
  
  
  
  
  
  
 

DW
  
  
  
  
  
  
  
 4
1.
66
2 
us
ec
  
  
  
  
 

DE
  
  
  
  
  
  
  
  
 6
.0
0 
us
ec
  
  
  
  
 

TE
  
  
  
  
  
  
  
  
26
8.
0 
K 
  
  
  
  
  
 

F1
 -
 A
cq
ui
si
ti
on
 p
ar
am
et
er
s

ND
0 
  
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

TD
  
  
  
  
  
  
  
  
  
92
0 
  
  
  
  
  
  
 

SF
O1
  
  
  
  
  
 7
99
.8
04
8 
MH
z 
  
  
  
  
 

FI
DR
ES
  
  
  
  
13
.0
44
78
3 
Hz
  
  
  
  
  
 

SW
  
  
  
  
  
  
  
 1
5.
00
5 
pp
m 
  
  
  
  
 

Fn
MO
DE
  
  
  
  
un
de
fi
ne
d 
  
  
  
  
  
  
 

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 2
04
8 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
13
4 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
QS
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

PC
  
  
  
  
  
  
  
  
 1
.4
0 
  
  
  
  
  
  
 

F1
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 1
02
4 
  
  
  
  
  
  
 

MC
2 
  
  
  
  
  
  
 S
ta
te
s 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
09
7 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
QS
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

2D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
2 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

CX
1 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

F2
PL
O 
  
  
  
  
  
 1
1.
00
0 
pp
m 
  
  
  
  
 

F2
LO
  
  
  
  
  
  
87
97
.8
0 
Hz
  
  
  
  
  
 

F2
PH
I 
  
  
  
  
  
  
5.
50
0 
pp
m 
  
  
  
  
 

F2
HI
  
  
  
  
  
  
43
98
.9
0 
Hz
  
  
  
  
  
 

F1
PL
O 
  
  
  
  
  
  
5.
50
2 
pp
m 
  
  
  
  
 

F1
LO
  
  
  
  
  
  
44
00
.9
0 
Hz
  
  
  
  
  
 

F1
PH
I 
  
  
  
  
  
  
0.
72
5 
pp
m 
  
  
  
  
 

F1
HI
  
  
  
  
  
  
 5
80
.2
0 
Hz
  
  
  
  
  
 

F2
PP
MC
M 
  
  
  
  
0.
36
66
7 
pp
m/
cm
  
  
  
 

F2
HZ
CM
  
  
  
  
29
3.
26
00
7 
Hz
/c
m 
  
  
  
 

F1
PP
MC
M 
  
  
  
  
0.
31
84
7 
pp
m/
cm
  
  
  
 

F1
HZ
CM
  
  
  
  
25
4.
71
29
7 
Hz
/c
m 
  
  
  
 

80
0 
MH
z 
NO
ES
Y 
Sp
ec
tr
um
 i
n 
CD
Cl
3 
at
 2
68
 K
 (
-5
 C
),
 4
 m
M

40
0 
ms
 m
ix
in
g 
ti
me

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S41



1 2 3 4 5 pp
m

1
2

3
4

5
pp
m

Cu
rr
en
t 
Da
ta
 P
ar
am
et
er
s

US
ER
  
  
  
  
  
  
 s
le
vi
n 
  
  
  
  
  
  
 

NA
ME
  
  
 S
L-
8-
30
8-
80
0-
H 
  
  
  
  
  
  
 

EX
PN
O 
  
  
  
  
  
  
  
  
4 
  
  
  
  
  
  
 

PR
OC
NO
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

F2
 -
 A
cq
ui
si
ti
on
 P
ar
am
et
er
s

Da
te
_ 
  
  
  
  
 2
00
80
51
3 
  
  
  
  
  
  
 

Ti
me
  
  
  
  
  
  
  
 0
.0
0 
  
  
  
  
  
  
 

IN
ST
RU
M 
  
  
  
  
 v
ar
ia
n 
  
  
  
  
  
  
 

PR
OB
HD
  
 4
0:
5m
mb
ro
ad
ba
n 
  
  
  
  
  
  
 

PU
LP
RO
G 
 n
oe
sy
h2
o_
pf
g_
80
0_
pl
n 
  
  
  
  
  
  

TD
  
  
  
  
  
  
  
  
 4
46
8 
  
  
  
  
  
  
 

SO
LV
EN
T 
  
  
  
  
  
CD
Cl
3 
  
  
  
  
  
  
 

NS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

DS
  
  
  
  
  
  
  
  
  
 1
6 
  
  
  
  
  
  
 

SW
H 
  
  
  
  
  
12
00
1.
20
0 
Hz
  
  
  
  
  
 

FI
DR
ES
  
  
  
  
 2
.6
86
03
4 
Hz
  
  
  
  
  
 

AQ
  
  
  
  
  
  
0.
18
61
98
1 
se
c 
  
  
  
  
 

RG
  
  
  
  
  
  
  
  
  
12
8 
  
  
  
  
  
  
 

DW
  
  
  
  
  
  
  
 4
1.
66
2 
us
ec
  
  
  
  
 

DE
  
  
  
  
  
  
  
  
 6
.0
0 
us
ec
  
  
  
  
 

TE
  
  
  
  
  
  
  
  
26
8.
0 
K 
  
  
  
  
  
 

F1
 -
 A
cq
ui
si
ti
on
 p
ar
am
et
er
s

ND
0 
  
  
  
  
  
  
  
  
  
1 
  
  
  
  
  
  
 

TD
  
  
  
  
  
  
  
  
  
92
0 
  
  
  
  
  
  
 

SF
O1
  
  
  
  
  
 7
99
.8
04
8 
MH
z 
  
  
  
  
 

FI
DR
ES
  
  
  
  
13
.0
44
78
3 
Hz
  
  
  
  
  
 

SW
  
  
  
  
  
  
  
 1
5.
00
5 
pp
m 
  
  
  
  
 

Fn
MO
DE
  
  
  
  
un
de
fi
ne
d 
  
  
  
  
  
  
 

F2
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 2
04
8 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
13
4 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
QS
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

PC
  
  
  
  
  
  
  
  
 1
.4
0 
  
  
  
  
  
  
 

F1
 -
 P
ro
ce
ss
in
g 
pa
ra
me
te
rs

SI
  
  
  
  
  
  
  
  
 1
02
4 
  
  
  
  
  
  
 

MC
2 
  
  
  
  
  
  
 S
ta
te
s 
  
  
  
  
  
  
 

SF
  
  
  
  
  
79
9.
80
02
09
7 
MH
z 
  
  
  
  
 

WD
W 
  
  
  
  
  
  
  
QS
IN
E 
  
  
  
  
  
  
 

SS
B 
  
  
  
  
  
  
  
  
  
2 
  
  
  
  
  
  
 

LB
  
  
  
  
  
  
  
  
 0
.0
0 
Hz
  
  
  
  
  
 

GB
  
  
  
  
  
  
  
  
  
  
0 
  
  
  
  
  
  
 

2D
 N
MR
 p
lo
t 
pa
ra
me
te
rs

CX
2 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

CX
1 
  
  
  
  
  
  
  
15
.0
0 
cm
  
  
  
  
  
 

F2
PL
O 
  
  
  
  
  
  
5.
50
0 
pp
m 
  
  
  
  
 

F2
LO
  
  
  
  
  
  
43
98
.9
0 
Hz
  
  
  
  
  
 

F2
PH
I 
  
  
  
  
  
  
0.
75
0 
pp
m 
  
  
  
  
 

F2
HI
  
  
  
  
  
  
 5
99
.8
5 
Hz
  
  
  
  
  
 

F1
PL
O 
  
  
  
  
  
  
5.
50
2 
pp
m 
  
  
  
  
 

F1
LO
  
  
  
  
  
  
44
00
.9
0 
Hz
  
  
  
  
  
 

F1
PH
I 
  
  
  
  
  
  
0.
74
0 
pp
m 
  
  
  
  
 

F1
HI
  
  
  
  
  
  
 5
91
.9
2 
Hz
  
  
  
  
  
 

F2
PP
MC
M 
  
  
  
  
0.
31
66
7 
pp
m/
cm
  
  
  
 

F2
HZ
CM
  
  
  
  
25
3.
27
00
8 
Hz
/c
m 
  
  
  
 

F1
PP
MC
M 
  
  
  
  
0.
31
74
9 
pp
m/
cm
  
  
  
 

F1
HZ
CM
  
  
  
  
25
3.
93
16
6 
Hz
/c
m 
  
  
  
 

80
0 
MH
z 
NO
ES
Y 
Sp
ec
tr
um
 i
n 
CD
Cl
3 
at
 2
68
 K
 (
-5

C)
, 
4 
mM

40
0 
ms
 m
ix
in
g 
ti
me

N
N

O
N

N
O

Le
u 1

N
O

O
Le

u 3
N

O

H
2C

H
2C

H
2C

N
N

O O M
e

N

O
i-P

r

Va
l

O

O

N H

O M
e

Le
u 2

H

H
H

H

H
H

H

H

H

O

i-P
r

2

Supporting Information S. Levin and James S. Nowick

S42


