Supporting Information

Deactivating Influence of 3-O-Glycosyl Substituent on Anomeric Reactivity
of Thiomannoside Observed in Oligomannoside Synthesis
Jun Zhou, Siying Lv, Dan Zhang, Fei Xia,* and Wenhao Hu*

Shanghai Engineering Research Center of Molecular Therapeutics and New Drug Development, School of Chemistry and
Molecular Engineering, East China Normal University, 3663 North Zhongshan Road, Shanghai 200062, China

*Wenhao Hu  whu@chem.ecnu.edu.cn
*Fei Xia  fxia@chem.ecnu.edu.cn

Table of Contents

1. Copies of 1D and 2D NMR Spectra for all new compouNnds =--=-========s==smmsmmmmmsmmmms oo e - 502

2. DFT calculation StUTIes =---===s==smmmssmmmmmm e coneeee - 580

S1


mailto:whu@chem.ecnu.edu.cn
mailto:fxia@chem.ecnu.edu.cn

1. 1D and 2D NMR Spectra for all new compounds (and selected HRMS)

Compound | Page Copies of Spectra Compound | Page Copies of Spectra

3 S3 | 'HNMR, ®C NMR 42 S24 | 'H NMR, *C-APT, HSQC

4 S3 | 'HNMR, ®C NMR 43 S25 | 'H NMR, *C NMR, HSQC

5 S4 | 'HNMR, ®C NMR 44 S26 | 'H NMR, ®*C-APT, HSQC

6 S4 | 'HNMR, °C-APT NMR 45 S27 | *H NMR, *C-APT, HSQC

7 S5 | 'H NMR, C-APT NMR 46 S28 | 'H NMR, *C NMR, HSQC,

8 S5 | 'HNMR, ®C NMR 48 S29 | 'H NMR, ®*C NMR, HSQC, COSY, HMBC

10 S6 | 'HNMR, °C NMR 49 S31 | 'H NMR, *C NMR, HSQC

11 S6 | 'HNMR, *C NMR 50 S32 | 'H NMR, *C NMR, HSQC

12 S7 | 'HNMR, ®C NMR 51 S33 | 'H NMR, *C NMR, HSQC

13 S7 | 'HNMR, ®C NMR 55 S34 | 'H NMR, B®C-APT, HSQC

14 S8 | 'HNMR, °C-APT NMR 56 S35 | 'H NMR, *C-APT, HSQC

15 S8 | 'HNMR, ®C NMR 57 S36 | 'H NMR, *C NMR, HSQC

16 S9 | 'HNMR, ®C NMR 58 S37 | *H NMR, ®*C-APT, HSQC

18 S9 | 'HNMR, ®C NMR 59 S38 | 'H NMR, *C-APT, HSQC

19 S10 | *H NMR, ®C NMR 60 S39 | 'H NMR, ®*C-APT, HSQC

20 S10 | H NMR, *C-APT NMR 61 S40 | H NMR, *C NMR, HSQC

22 S11 | H NMR, *C NMR 62 S41 | 'H NMR, *C-APT, HSQC

23 S11 | *H NMR, ®C NMR 63 S42 | *H NMR, B*C-APT, HSQC

24 S12 | *HNMR, ®C NMR 64 S43 | 'H NMR, *C-APT, COSY, HSQC

26 S12 | 'H NMR, °C NMR 65 S45 | 'H NMR, *C-APT, COSY, HSQC

27 S13 | 'H NMR, ®C NMR 66 S47 | *H NMR, B®C-APT, HSQC

29 S13 | 'H NMR, ®C-APT NMR 67 S48 | 'H NMR, B*C-APT, COSY, HSQC

31 S14 | H NMR, *C NMR 68 S50 | 'H NMR, *C-APT, COSY, HSQC

32 S14 | *H NMR, ®*C-APT NMR 69 S52 | *H NMR, ®*C-APT, COSY, HSQC

33 S15 | 'H NMR, *C NMR, HSQC 70 S54 | *H NMR, *C-APT, COSY, HSQC

34 S16 | 'H NMR, *C NMR, HSQC 71 S56 | 'H NMR, *C-APT, COSY, HSQC

35 S17 | *H NMR, *C NMR, HSQC 72 S58 | 'H NMR, *C-APT, COSY, HSQC

36 S18 | 'H NMR, *C NMR, HSQC 73 S60 | *H NMR, *C-APT, COSY, HSQC

37 S19 | H NMR, *C NMR, HSQC 74 S62 | 'H NMR, *C-APT, COSY, HSQC

38 S20 | *H NMR, *C NMR, HSQC 75 S64 | *H NMR, *C-APT, COSY, HSQC

39 21 | *H NMR, ®C-APT, HSQC 76 sgp | " NMR TCAPT. COS;’ Qe
HSQC-TOCSY, HMBC, *'P-NMR, HRESIMS

40 S22 | *H NMR, ®C-APT, HSQC 77 S70 | 'H NMR, BC-APT, COSY, HSQC, *'P-NMR

41 S23 | 'H NMR, ©*C-APT, HSQC 78 S72 HNMR, BC-APT,
COSY, HSQC, HSQC-TOCSY, HMBC

. <78 'H NMR, *C-APT, HSQC, coupled-HSQC, COSY,

HSQC-TOCSY, HMBC,ROESY, *'P-NMR, HRESIMS
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'H NMR (400 MHz, CDCl5) and **C NMR (100 MHz, CDCl5) spectra for compound 3
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'H NMR (400 MHz, CDCl;) and **C NMR (100 MHz, CDCls) spectra for 4 (o/B=6/1)
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'H NMR (400 MHz, CDCl5) and **C NMR (100 MHz, CDCl5) spectra for compound 5
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'H NMR (400 MHz, CDCl;) and **C NMR (100 MHz, CDCls) spectra for compound 6
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'H NMR (400 MHz, CDCls) and **C-APT NMR (100 MHz, CDCls) spectra for 7 (o/p=10/1)
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'H NMR (400 MHz, CDCl;) and **C NMR (100 MHz, CDCls) spectra for compound 8
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCl5) spectra for compound 10
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'H NMR (400 MHz, CDCl;) and **C NMR (100 MHz, CDCls) spectra for compound 11
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCl5) spectra for compound 12
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCl5) spectra for compound 13
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'H NMR (400 MHz, CDCls) and **C-APT NMR (100 MHz, CDCl5) spectra of for compound 14
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1 13
H NMR (400 MHz, CDCl3) and ~°C NMR (100 MHz, CDCI;) spectra for compound 15
F2 - Acquisition Parameters
Date_ 20140624
Time 14.41
oTIPS INSTRUM spect
PROBHD 5 mm PABBO BB/
Oéc PULPROG zg30
HO 65536
PMBO SOLVENT cDCl3
NS 16
15 STol DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
20 3.9846387 sec
RG 62.9
DW 60.800 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
DO 1
CHANNEL f1
NUC1 1H
P1 .00 usec
| l | PLW1 16.00000000 W
sFOL 400.1324710 MHz
F2 - Processing parameters
T T T T T T T T T T T a1 65536
9 8 7 6 5 4 3 2 1 0 ppm SF 400.1300103 MHz
WDW EM
P INININ Y] S L JU UL ]| SSB 0
< (O™ oo =|=(o|e|w o~ =] LB 0.30 Hz
cieee 22 e st @ |22 Q GB 0
NN (NN Al R ||~ (=] ™™ - PC 1.00
o] .
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“ v @Ay e o 250 & ago b cudads Date_ 20140624
o @ rNoo oo < N - Time 17
5 3 28588y o 3 PR383 B SR8555C INSTROM o pansTes
IR N W
65536
SOLVENT cDCl3
N5 512
DS 4
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FIDRES 0.366798 Hz
a0 1.3631988 sec
RG 189.81
DW 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
mmmmmmm= CHANNEL f1 msmmmmm=
NUC1
P1 10.00 usec
PLW1 73.00000000 W
SFOL 100.6228293 MHz
-------- CHANNEL £2 ==sss===
CEDPRG2 waltzlé
Uc2 1H
PCPD2 90.00 usec
PLW2 16.00000000 W
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F2 - Processing parameters
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCl5) spectra for compound 16
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCl5) spectra for compound 19
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'H NMR (400 MHz, CDCls) and **C-APT NMR (100 MHz, CDCl5) spectra for compound 20
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCl5) spectra for compound 22
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'H NMR (400 MHz, CDCl;) and **C NMR (100 MHz, CDCls) spectra for compound 23
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCl5) spectra for compound 24
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'H NMR (400 MHz, CDCl5) and **C NMR (100 MHz, CDCls) spectra for compound 26

F2 - Acquisition Parameters
Date_ 20140624
Time 21.14
OAc INSTRUM spect
PROBHD 5 mm PABBO BB/
OPMB PULPROG 2930
gl
AcO Q 65536
BnO SOLVENT cbel3
NS 16
26 OBn DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
a0 3.9846387 sec
RG 95.68
bW 60.800 usec
DE 6.50 usec
TE 300.
p1 1.00000000 sec
TDO 1
CHANNEL f1
NUCL 1H
P1 10.00 usec
PLWL 16.00000000 W
sFOL 400.1324710 MHz
T T T T T T T T T T F2 - Processing parameters
s1 65536
9 8 7 6 5 4 3 2 1 0 ppm sr 400.1300103 MHz
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JIC ) JU U U ;l‘\ A ssB 0
o n - (=10l B di=] o™ bl [ 2]
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65536
SOLVENT CcDCl13
NS 1024
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 189.81
DW 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11l 0.03000000 sec
TDO 1
ammmmmms CHANNEL £l mmmamess
NUC1 13C
Pl 10.00 usec
PLWL 73.00000000 W
SFO1 100.6228293 MHz
-------- CHANNEL £2 ==m==mm===
CPDPRG2 waltzlé
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCl5) spectra for compound 27

F2 - Acquisition Parameters
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FIDRES 0.125483 Hz
20 3.9846387 sec
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PLW1 73.00000000 W
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P 16.00000000 W
PLW12 0.19753000 W
PLW13 0.09920000 W
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oW
SSBE 0
T T T T T T T T T T T s . 1.00 =
s
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1 13
H NMR (400 MHz, CDCl3) and “°C-APT NMR (100 MHz, CDCIls) spectra for compound 29
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCl5) spectra for compound 31
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'H NMR (400 MHz, CDCl;) and **C-APT NMR (100 MHz, CDCl5) spectra for compound 32
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95 90 85 80 75 70 65 60 55 50 45 40 35 3.0

25 20 15 10 05 ppm
| 1) JU WL ANPA
id s omsess gy o
't! o -l ||| - ™ ¢ b
N N8 Vi
T ’
19 180 170 160 150 140 130 120 110 100 90 8 70 60 5 40 30 20 10 0 ‘ppm
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCl5) spectra for compound 33

BnO
BnO

OLev
PAC onc
OAc
BnO- O
o)
33 STol

206.47
172.68
170.60
170.01

ppm

F2 - Acguisition Parameters
Date_ 20130106
Time 12.28
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
Ds 2
SWH B223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 76.85
DW 60.800 usec
DE 6.50 usec
TE 291.8 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 =

1H
Pl 10.00 usec
PLW1 16.00000000 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300373 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
BC 1.00

F2 - Acquisition Parameters
E

Date_ 0130106
Time 13.49
INSTRUM spect
PROEBHD 5 mm PABBO BB/
PULPROG 2gpg30

™ 85536
SOLVENT cpel3

NS 1024

DS 1

SWH 24038.461 Hz
FIDRES 0.366798 Hz
aQ 1.3631988 sec
RG 189.81

DW 20.800 usec
DE 6.50 usec
TE 282.2 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1

NUCL 13¢

Pl 10.00 usec
PLAL 73.00000000 W
SFOL 100.6228293 MHz

CHANNEL £2

CPDFRG2 waltzl6

NUC2 1H
PCED2 90.00 usec
PLW2 16.00000000 W
PLAL2 0.19753000 W
PLW13 0.09920000 W
SFO2 400.1316005 MHz

F2 - Processing parameters
sI 68

200 180 160 140

120

100

HSQC spectra (400 MHz, CDCl3) for compound 33

80

L
P s oF 100.6127752 MHz
WDW EM
i ‘ . ‘ . T . 5B 0
B 1.00 Hz
40 20 0 ppm ff‘é 0 1.40

ppm

L

it

1

l.

75

95

100

—-105

T T T
58 56 54 52

T
5.0

T T T
48 46 44 42 4.

T T
0 38 36 3.4 ppm

F2 - Acquisition Parameters

Date_ 20130106
Time

INSTRUM spect
PROBHD 5 rm PAESO 58/
BULPROG hsqeetgpsiz

™

SOLVENT coc13

Ns )

s 1

suE 3521127 Hz
FIDRES 3438600 Hz
ag 0.1454580 sec
RG 18581

oW 142.000 usec
oE 6.50 usec
TE 291.9 K
cnsT2 145.0000000

o 0.00000300 sec
D1 1.45064294 sec
b4 0.00172414 sec
p11 0.03000000 sec
16 0.00020000 sec

o 0.00003000 sec
ZGOPTNS
= CHANNEL £1 =
10.00 usec
B2 20.00 usec

.10 usec
16.00000000 W
400.1315253 MHz

GeNAMS SMSQ10.100
cPz1 80.00 &
Gpz2 20010 &
cpz3 11200 §
cPza -5.00

P16 100000 usec
Bl 60000 usec

F1 - Acquisition parameters
™ 256

FOL 100.6203 Muz
FIDRES 65.108414 Hz
z 165.650 ppm
FnMODE ~ Echo-Antische

F2 - Processing parameters
s!

sF 400.1300059 MHz
WOH QSINE

ssB 2

LB 0 &

cB 0

BC 1.40

F1 - Processing parameters
sI 1024

Mc2 echo-antiecho

sF 100.6127497 MHz
WOH

ke 2

1B 0 &

cB 0

S15



'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCl5) spectra for compound 34

OTIPS

OAc
BnO -0,
PMBO

TIPSO— 0

BnO

34 OPMP

F2 - Acguisition Parameters

Date_ 20130117

Time 22.36
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT cpcl3

NS 16

Ds 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 56.68

DW 60.800 usec
DE 6.50 usec
TE 303.0 K

D1 1.00000000 sec
TDO 1

CHANNEL f1

T T T
JU )\ )
<[ | n M~
ooooc o -
W (NN (3] o
- =
TpTmEorNnnMeoSOoROVO A
NENODOMI OO NORE OO ITIENOARNADONNIRNNTOOMON
O A A AR e - P b P b S
B e L Lt bl
R e e B B T < PLPR
TR R R s e paps papapapal N S

—170.13

7
%
\
/
X
\

21.00
18.05

o

12.05
11.98

17.93

<
~

10.0
16.00000000 W
400.1324710 MHz

1H

0 usec

| F2 - Processing parameters

SI 65536
ppm sF 400.1300091 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
F2 - Acquisition Parameters
Date_ 20130118
Time 0.33
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULFROG 2gpg30
D 55535
SOLVENT CcDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
g 1.3631988 sec
RG 189.81
DW 20.800 usec
DE 6.50 usec
TE 303.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

======== CHANNEL ] ==s======
1

200 180 160 140 120 100 80 60 40

HSQC spectra (400 MHz, CDCl3) for compound 34

20

ppm

o=
3 -]
= [ =]
= ° . 00 @
}
o
B (=]
OTIPS
] OAc
BnO -0
1 PMBO
: TIPSO—, &
— o BnO O
— (-] BnO
i 4 OPMP

100

105

T T T T T
58 56 54 52 50 48 46 44 42 40 38 36 ppm

NUC1
Pl 10.00 usec
PLWL 73.00000000 W
SFOl 100.6228293 MHz
ssssss== CHANNEL f? sssssss=
CPDPRG2 waltzlé
NuC2 11
PCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.197532000 w
PLW13 0.09920000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
sI 32768
SF 100.6127694 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
ppm =c 1.40
F2 - Acquisition Parameters
pate_ 2013011
me 22.38
INSTROM Spec
PROBHD 5 mm PABBO BB/
PULPROG hsqcetgpsi2
TD 1024
soLvet cocls
ns 3
18
SWH 3676.471 Hz
FIDRES 3.550303 Hz
aQ 0.1393140 sec
RG 189.81
DW 136.000 usec
e 6.50 usec
= x
CNST2 145.0000000
Do 0.00000300 sec
D1 1.4567869%9 sec
D4 0.00172414 sec
D11 0.03000000 sec
D16 000020000 sz
D24 0.00086207 sec

0.00003000 sec

CHANNEL €
Pl
P2
P28 110 usec
PLWL 16.00000000 W
sFo1 400.1314161 MHz
CHANNEL £2
c
10.00
2000
00

73.00000000
14059997

1.14
100.6203124

GRADIENT CHANNEL

SMSQ10.100
ceNAM2 SMSQ10.100
GPNAM3 5M5010.100
GPNAMS 5MS010.100

Gzl £0.00 %

Gpz2 20010 ¥

Gez3 11200 &

Geza -5.00 %

P16 100000 usec

P13 60000 usec

Fl - Acquisition parameters

T 2

sEOL 100.6203 MHz

FIDRES 65.108114 Hz
165650 ppm

FoMODE  Echo-Antiecho

F2 - Processing parameters

s1 24

sE 400.1300059 MHz

WoW QSTNE

5858

e 0 mz

=) 0

123 1.40

Fl - Processing parameters
E 1024

mc2 echo-antische
e 100.6127453 MHz
WDW

558 2

s 0 Hz

=3 0

S16



'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCl5) spectra for compound 35

OTIPS

Current Data Parameters

NAME JZ-N9-14-1
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 0130201
Time 16.28
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT cpcl3
NS 58
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 95.68
DW 60.800 usec
DE 6.50 usec
TE 298.0 K
D1 1. GGGDUGGD sec
TDO

CHANNEL f1 =

9 8 7

\
o (=
N2
W |od
-

—170.68
—154.77

L

=

3

ol = 0
o|=o o

o™ L]
NEMOOES AT 00N
NOHOING oo b o
LTTTmmaN o NN D
R A N -

1 0

J

=

42.11

11.92

20,94
18.01
17.99
17.91
12.05

~

ppm

10.00 usec
16.00000000 W
400.1324710 MHz

F2 - Processing parameters
6

sI 5536

SF 400.1300382 MHz
WDW EM
S55B L]

LB 0.30 Hz
GB 0

PC 1.00

F2 - Acquisition Ea'ane:e's
Da e_ 2013021
17,34
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPRDC 2gpg30
65536
sozvsz €DpC13
2048
DS 4
SHE 24038.461 Hz
0.366798 Hz
1

2.00000000 sec
0.03000000 sec
CHANNEL f1
NUCL 1
Pl 10.00 usec
PLW1 73.00000000 W
SFO1 100.6228283 MHz
CHANNEL £2
CPDPRGZ waltzl 6
NUCZ
BCED2 90. oa usec
PLWZ 16.00000000 W
PLW12 0.19753000 W
PLW13 0.09920000 W
SFO2 400.1316005 MHz

F2 - Processing parameters
SsI 327e8

200 180 160

140

120

100

HSQC spectra (400 MHz, CDClI5) for compound 35

80 60

40

20

ppm

|
|

) — 55
- 60
D=
— 65
= 70
o (-]
. =
o2® & o > @ - 75
<o - 80
oTIPS F8s
OAc
BnO 0 [ 90
HO
TIPSO— 0
BnO 0 - 95
o BnO
° OPMP ~100
35
T T T T T T T T T T T T
K6 54 52 50 48 46 44 42 40 38 36 34 nom

SF

WDW

ssB 0

Le

GB 0
ppm =

Acquisition Parameters
130202

5 mm PABEO BB/
hsqeetgpsi2

CHANNEL

0.10 u
16.00000000 W
400.1316106 Miz

06203124 MHz
= RADIENT CHANNEL
GPNAML 5M5010.100
GPNAMZ SM5010.100
GPNAM3 SMS010.100
GPNAMA 5M5010.100
Gzl 80.00 %
Gpz2 20010 %
cPz3 11.00 &
cpz4 -5.00
P16 1000.00 usec
3t 600.00 usec

£1 - aoquisicion parsmetecs
™

sFoL 100, 6503 wiiz

FIaes 65.108414
165650 ppm

FAMODE  Scho-Ant iocho

F2 - Processing parameters

st 2

s 400.1300374 Mz

WOW QSTHE

ssB z

s 0 uz

= o

25 1.40

Fl - Processing para

st

M2 echo-ant iecho

sF 100.6127650 MHz

WO States-TPPI

sse 2

1= 0 uz

=3 o

100.61276%0 MHz

1.00 Hz

S17



'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCl5) spectra for compound 36

OLev
OAc
BnO o OTIPS
BnO OBn
o
36 STol

Current Data

Parameters

NAME JZ-N9-17-1-rerun
EXPNO 1
PROCNO 1
F2 - Rcqguisition Parameters
Date_ 20130329
Time 13.19
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 56.68
DW 60.800 usec
DE 6.50 usec
TE 295.4 K
Dl 1.00000000 sec
DO 1
= CHANNEL f1
1H
.00 usec
16.00000000 W
400.1324710 MHz

F2 - Processing parameters

I
9 8 7 6 3 1 0 ppm sr 65536
SF 400.1300120 MHz
PyN. A L) WL AN P )\ WD EM
oo [ (N[O(a=([= || =] ]| ©)| 1 ([0 (et = (] 5SB 0
©o|e olo|loooloooololce olo|o|loe - LB 0.30 Hz
o|oi|ei |3 ed| | o3| od | | = oi| | e |9 o3 - GB 0
o~ o BC 1.00
~ SN NN TR T MO TOTIO T T D 5D .
™ WO NN YMOUOERTTM OO R YYMINNY YT TANNANCFOCOCMOOTT DTOMMOO F2 - Acquisition Parameters
B - L L L L 0N ONOMANO RN HONNOMAR@O0 @O0 O 00 Date_ 20130329
© B e R e e e e o e R Time 21.05
o O NN NNNNNNNNNNNAIDADDEEOWNWLWL T T A0 @M S OV~ -HO O
& P R il b el il B s o o e e [ e ==t S S e R S U L S S S R P R N P R | INSTRUM
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
D 65536
SOLVENT cDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
aAQ 1.3631988 sec
RG 189.81
DW 20.800 usec
DE 6.50 usec
TE 295.4 K
D1l 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
10.00 usec
73.00000000 W
100.6228293 MHz
CHANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.19753000 W
PLW13 0.09920000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
it st eg
v " SF 100.6127690 MHz
WDW EM
SS5B 0
T I T T I T T I T T 1B 1.00 Hz
GB 0
200 180 160 140 120 100 80 60 40 20 ppm = 1.40

HSQC spectra (400 MHz, CDClI3) for compound 36

E L
S [s<] =]
e d
— ]
0 ° 3
— ]
*Er @ o0® & C
3
_ 3 o -
OLev a
OAc
BnO [e) OTIPS
BnO OBn +
BnO- O
o)
—3 o 36 STol L
T T I I I I I I I I I
56 54 52 50 48 46 44 42 40 38 36

ppm

60

65

70

75

80

85

20

95

100

nom

F2 - Acquisition Farameters
Date_ 20

Time
INSTRUM spect
PROBHD 5 mm PABEO =8/
PULPROG hsgeedetgp
™ 1024
SOLVENT coc13
ns 8
DS
suH 3571.428 Hz
FIDRES 3.487723 Hz
aQ 0.1434100 sec
RG 185.81
oW 140.000 usee
DE 6.50 usec
TE 295.7 K
cnsT2 145.0000000
Do 0.00000300 sec
D1 145248604 sec
D4 0.00172414 sec
b1l 0.03000000 see
D13 0.00000400 sec
Dl 0.00020000 sec
D21 0.00345000 sec
N0 0.00003000 sec
ZGOPTNS
CHANNEL £1

18
Pl 10.00 usee
P2 20.00 usec
P28 0.10 usec
PLA1 16.00000000 1
sF01 400.1315382 MHz

GRADIENT CHANNEL
E

CHANNEL £2

80.
73.00000000 W
1.14059997 W
100.6202727 Maz

15010. 100
GPNAM2 5M5Q10.100

crzl 00 %
Gpz2 20.10 %
P16 1000.00 usec

F1 - Acquisition parameters
™ 256

sF01 100.6203 MHz
FIDRES 65.104164 Hz
su 165.633 ppn
FnMODE  Echo-antiecho

F2 - Frocessing parameters

s1
sF
WoW
ssB
1B
=
PC

400.1300120 Muz
QsmE

2

0 2
0

1.40

F1 - Processing parameters
51 1024

Mc2 echo-antiecho
SE 100.6127690 Maz
WO

ssB 2

1B 0 Hz

= 0



'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCl5) spectra for compound 37

F2 - Acquisition Parameters
Date_ 20130327
OTIPS Time 20.42
OBn INSTRUM spect
BnO 0 OAc PROBHD 5 mm PABBO BB/
PMBO OAc PULPROG zg30
BnO- 0o D 65536
o) SOLVENT CDC13
NS 16
7 STol bs 2
3 SWH B8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 31.69
DW 60.800 usec
DE 6.50 usec
TE 294.5 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1
1H
Pl 10.00 usec
PLW1 16.00000000 W
SFO1 400.1324710 MHz
T T T T T T T T T T I F2 - Processing parameters
9 8 7 6 5 4 3 2 1 0 ppm = 65536
SF 400.1300125 MHz
[\ L ]| WDW EM
||~ [ - S5B 0
S|~ = =Y LB 0.30 Hz
||| 5 GB 0
EC 1.00
©wm PN EMMONMOOOTOME DO s
AL S E L AL SRS LE MEE RS LS LR EEEES: S
oo P L T N e o e e e S A S 1eenee Date_ 1
~© DOOMMOONNNNNNNNNNAONOOINTIITTMN SO D — o moa Time 22.19
i VIR Qi ARl i Db b B Bk B e e R R A NV 7 NN INSTRUM spect
PROBHD 5 mm PABBO BE/
PULPROG 2gpg30
TD 65536
SOLVENT cpcl3
NS 1024
DS 4
SHH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 189.81
DH 20.800 usec
DE 6.50 usec
TE 294.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f£1
NUCL 13C
Pl .00 usec
PLW1 73.00000000 W
sFOL 100.6228293 MHz
CHANNEL £2
CPDPRG2 waltzlg
NuCz2 1H
PCPD2 0.00 usec
PLWZ2 16.00000000 W
PLW12 0.19753000 W
PLW13 0.09%20000 W
SFOZ 400.1316005 MHz
F2 - Processing parameters
sI 32768
sF 100.6127690 MHz
WDH EM
sSB 0
T T T T T T T T T T T 1B 1.00 Hz
GB 0
200 180 160 140 120 100 80 60 40 20 0 ppm = 1.40
HSQC spectra (400 MHz, CDCl3) for compound 37
F2 - Acquisition Parameters
Date_ 20130
T
I;??Rm'i spect
PROBHD 5 mm PABEO BB/
PULPROG hsqcedetgp
£ 1024
SOLVENT cpc13
NS 8
Ds 16
SWH 3521.127 Hz
FIDRES 3.438600 H2
A 0.1454580
ppm e Taooe C
DW 142.000 usec
DE .50 usec
TE 294.9 K
cns2 145.0000000
Do 0.00000300 sec
D1 145043802
(] - 55 b1 0000172414 sec
D11 0.03000000 sec
D13 0100000400 sec
D16 0.00020000 sec
D21 0.00345000 sec
~ 60 N0 0.00003000 sec
2GoPTHS
. Q Q = CHANNEL fl
10.00
! - 65 10,80 v
(10 usec
16.00000000 W
400.1314808 MHz
(- - 70
P — N
— ° -] 5 10735 ueee
— e o © £ e
L] [2emc) @ o - 75 PLWZ 73.00000000 W
PLI12 1.14059997 W
SFO2 100.6202727 MHz
—_— ° o GRADIENT CHANNEL
— 80 SM5010.100
5MSQ10.100
80.00 ¢
20110 &
Ple 1000.00 usec
° F 85 i hceuisitics sarssetens
k) 256
SFO1 100.6203 MHz
FIDRES 65.104164 Hz
SW 165.639
3 OTIPS - 90 Fruos  scno-antischo |
OBn F2 _ Processing parameters
BnO O OAc T 1024
PMBO OAc o 0010t
BnO- (o] — 95 SSB
8 0 nz
O GB o
eC 1.40
— F1 - @
—3 o 37 STol 100 FL - Processing paraneters
F SF 100.6127690 MHz
Wit States-TeeL
T T T T T T T T T T T T i:h o 2
>
56 54 52 50 48 46 44 42 40 38 36 34 nnm e 0

S19



'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCl5) spectra for compound 38

OTIPS
OBn
BnO Qo

BnO-
(e]

38

OAc

OAc
(o]

STol

9 8 7

o(w|o

—|ee

< ||

=
DWW IO M @M 00
FARVODTEMmm O~ 9 mm
@M~ OYO) G0 @0 e oo
L R EEEE R
S b i i bl i i i i e

_—170.65
T—170.01

2 1

7
21.09 —

21.13

21.01

20.80

0

18.10

ﬁc :
T—12.09

18.04

ppm

F2 - Acquisition Parameters

Date_ 20130331
Time 13.43
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT cbcl3
NS 16
Ds 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 56.68
DW 60.800 usec
DE 6.50 usec
TE 296.8 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =
1H
10.00 usec
16.00000000 W
400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300121 MHz
WDW EM
S5SB 0
LB 0.30 Hz
GB 0
BC 1.00

F2 - Acquisition Parameters

200 180 160 140 120

100

HSQC spectra (400 MHz, CDCl3;) for compound 38

40

20

—
© °
— °
3
OTIPS
OBn
BnO () OAc
HO OAc
BnO- O
o
38 STol
— o
T T T T T T T T T T T
E6 54 52 50 48 46 44 42 40 38 36 34

ppm

- 60

- 65

- 70

r 75

- 80

- 85

- 90

- 95

100

nom

Date_ 20130331
Time 15.50
INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPROG 2gpg 30
™D 65536
SOLVENT cpcl3
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
0 1.3631988 sec
RG 189.81
DW 20.800 usec
DE 6.50 usec
TE 296.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL £1
Nuc1 13c
Pl 10.00 usec
PLW1 73.00000000 W
SFO1 100. 6228293 MHz
CHANNEL £2
CPDPRG2 waltz1l6
Nuc2 1H
PCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.19753000 W
PLW13 0.09920000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127680 MHz
WDW EM
ssB 0
LB 1.00 Hz
ppm ¢ 0

BC 1.40

F2 - Acquisition Parameters

Date_ 0130331

Time 17.07

INSTRUM spect

PROBED S mm PABBO BB/

PULPROG hsgeedetgp

™ 1024

soLvent cocl3

ns 8

ps 1

e 3649.635 Bz

FIDRES 3.564097 Hz

2 0.1303380 sec

R 189.81

B 137.000 usec

DE 50 usec

TE 298.0 X

cnsT2 145.0000000

Do 0.00000300 sec

D1 1.45555794 sec

D4 0.00172412 sec

D11 0.03000000 sec

D13 0200000400 sec

D16 0.00020000 sec

D21 0000315000 sec

™o 0200003000 sec

2GOPTNS

= CHANNEL £1

= CHANNEL £2

16.00000000 W
400.1315087 MHz

garp
13

GRADIENT CHANNEL =
SMSQ1

c
10.00 usec

0.100
SMSQ10.100
80.00 &
20.10 &
1000.00 usec

F1 - Acquisition parameters
™ 256

sFol 100.6203 MHz
FIDRES 65.104164 5z
sw 165.638 ppm
FAMODE  Echo-Antiecho

F2 - Processing parameters
s1 10:

sE 400.1300121 MHz
WDW QSTNE
ss8 2

1B 0 Hz

cB 0

PC 1.40

s1
mc2
sF
WDW
ssB
)
cB

F1 - Processing parameters
1024

echo-ant iecho
100.6127690 Mz
States-TPPI
2

0 Hz
0

S20



'H NMR (400 MHz, CDCls) and *C-APT NMR (100 MHz, CDCls) spectra for compound 39

F2 - Acquisition Parameters
oL Date_ 20130407
ev Time 21.52
OAc INSTRUM spect
BnO o OTIPS PROBHD 5 mm PABBO BB/
BnO OBn PULPROG zg30
BnO- o) OTIPS D 65536
(e} OBn OAc SOLVENT CcDC13
- (0] NS 16
BnO o OAc DS 2
BnO- (o} SWH 8223.685 Hz
39 o) FIDRES 0.125483 Hz
AQ 3.9846387 sec
STol RG 31.69
DW 60.800 usec
DE 6.50 usec
TE 303.0 K
D1 1.00000000 sec
TDO 1
= CHANNEL £1 =
NUCL 1H
Pl 10.00 usec
PLW1 16.00000000 W
SFOL 400.1324710 MHz
T T T T T T T T T T T T T T T T [T T T T T T T T T T T T T T T T T [T T T T T T T TTTT] B2 - Processing parameters
9 8 7 1 0 sI 65536
PPM ¢ 400.1300406 MHz
[ 1| WDW EM
- SSB 0
st - LB 0.30 Hz
@ -l GB 0
@ N BC 1.00
) F2 - Acquisition Parameters
o= MBI NN O N T A NSO N ® M . 0130805
s® AMARAINRERENAR RN SO NN The-
oo VOO TITITOMONA—TOOTMM AN INSTRUM spect
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'H NMR (400 MHz, CDCl5) and **C-APT NMR (100 MHz, CDCl5) spectra for compound 40

OAc
OAc
BnO o OTIPS
BnO OBn
BnO- O
O
40 STol

FZ2 - Acguisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

Ds

@4
© ]
]
o 3
»
w ]
o

20141022
13.07
spect

5 mm PABBO BB/
2g30

65536

CDC13

16

2

8223.685
0.125483
3.9846387

Hz
sec

50.800
6.50

usec
usec

300.0
1.00000000 sec
1

CHANNEL f1 =

1H

.00 usec
16.00000000 w
400.1324710 MHz

]F2 - Processing parameters
65536

1 0 ppm s¢ 400.1300138 MHz
WDW EM
I L AU P J| )\ sSB 0
[ae] g [ O(0(w N[0 =MW = M| w0 LB 0.30 H=z
c= ] B B B e o B e B cee < GB 0
(N || (MM DM N L] el Kag - PC 1.00
o™ o~ -
© o M TTORENOMON~MO AT O~ F2 - Acquisition Parameters
© o NAROMON AT TN AONDERIOM O A0 TOWE TN A DD WD ONT e Date, 20141022
- - P s e e s L L0 NO MO N O MM O 0D comomo -
oo 0O NOODOEO === + =+ + R Time 14.45
=0 MMM EOONOINNNNNNNNNNNO NP ROWNDNT F O ©MN SO @ INSTRUM spect
- Ao A A A A A A A A A A A A A A A A A O @ == ©0W NN = PROBHD 5 mm PABBO BB/
PULPROG jmod
D 65536
SOLVENT cpel3
HS 512
DS 1
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 189.81
DW 20.800 usec
DE 6.50 usec
TE 00.0 K
CNST2 145.0000000
CNST11 1.0000000
Dl 2.00000000 sec
D20 0.00683655 sec
D0 1
. " " " " " n CHANNEL f£1 =
F ¥ o 1 L NUC1 13¢
Pl 10.00 usec
H ’ P2 20.00 usec
PLWL 73.00000000 W
SFOl 100.6228298 MHz
CHANNEL £2 =
waltzl6
1H
90.00 usec
16.00000000 W
0.19753000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI
SF 100.6127690 MHz
WDW
T T T T T T T T T T T - 558 0
I I I I I I I I I I 1B 1.00 Hz
GB 0
200 180 160 140 120 100 80 60 40 20 ppm 1.40
HSQC spectra (400 MHz, CDCl3) for compound 40
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'H NMR (400 MHz, CDCl5) and **C-APT NMR (100 MHz, CDCl5) spectra for compound 41
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HSQC spectra (400 MHz, CDCl3) for compound 41
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'H NMR (400 MHz, CDCl5) and **C-APT NMR (100 MHz, CDCl5) spectra for compound 42
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HSQC spectra (400 MHz, CDCl3) for compound 42
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCl5) spectra for compound 43
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'H NMR (400 MHz, CDCl;) and **C-APT NMR (100 MHz, CDCl5) spectra for compound 44
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'H NMR (400 MHz, CDCl5) and **C-APT NMR (100 MHz, CDCl5) spectra for compound 45
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LB 0.30 Hz
GB o
BC 1.00

F2 - Acquisition Parameters
20

Date_ 141022
Time
INSTRUM ect
PROBHD 5 mm PABBO BB/
PULPROG mod.
65536
SOLVENT €Dc13
NS 512
DS 4
SWH 24038.461
FIDRES 0.366798
ag 1.3631988
RG 9.8
DW 20.800
DE 6.50
TE 300.0
CNST2 145.0000000
CNST11 1.0000000
Dl 2.00000000
D20 0.00683655
TDO 1
CHANNEL f1 =
13c
3 10.00
B2 20.00
PLWL 73.00000000
sFol 100.6228298

CPDPRG2
HuC2
PCPD2
PLWZ
PLW12
sFoz

CHANNEL £2
waltzlé

18

90.00
16.00000000
0.19753000
400.1316005

Hz
Hz
sec

use
use

sec
sec

use
use
W

Mz

use

==

MHz

F2 - Processing parameters

ST
SF

WDW
SSB
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HSQC spectra (400 MHz, CDClI3) for compound 45
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F2 - Acquisition Parameters
Date_ 201

INSTRUM spect

PROBED 5 mm PABEQ BB/

FULFROG hsqeedetgp

™ 1024

SOLVENT enc13

NS 1

os

e 3875.969 Hz

FIDRES 3.785126 kz
0.1321460 sec

RG 189.8

oW 129.000 usec

bE 6.50 usee

0 x

CNsT2 145.0000000
0.00000300 sec

Bl 1.46375000 sec

D4 0.00172414 sec

b1l 0.03000000 sec

p13 0.00000400 sec

p16 0.00020000 sec

b21 0.00345000 sec

0.00003000 sec

CHANNEL f1 =

10.00 usee

20.00 usae

00 usee
16.00000000 W

400.1316610 Mz

= CHANNEL £2

.00 usee
73.00000000 W
1.14059997 W
100.6202727 MHz

GRADIENT CHANNEL
5M5010.100
$M5Q10.100

00 &
20.10 &
1000.00 usee

F1 - Acquisition parameters
™ 256

sFol 100.6203 Muz
FIDRES 65.104163 Hz
SW 165.639 ppm
FAMODE  Echo-Antiecho

F2 - Processing parameters
51

sE 400.1300125 Maz
WO QSINE
ssB 2

1= 0 Hz

G2 0

BC 1.40

F1 - Processing parameters
s1 1024

mc2 echo-ant iecho
sE 100.6127690 MHz
WDW States-TPPI

ssB 2

iE 0 Hz

= 0

100.6127690

0
1.00

0
1.40

MHz

Hz
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCl5) spectra for compound 46

F2 - Acquisition Parameters
Date_ 20130719
OlLev Time 13.58
OAc INSTRUM spect
BnO o) PROEHD 5 mm PABBO BB/
BnO PULPROG zg30
n TD 65536
O— OAc SOLVENT cDC13
NS 16
BSOO Q DS 2
n SWH 8223.685 Hz
FIDRES 0.125483 Hz
46 STol AQ 3.9846387 sec
RG 31.69
DW 60.800 usec
DE 6.50 usec
TE 301.0 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
NUC1 1H
Pl 10.00 usec
PLW1 16.00000000 W
N |I SFO1 400.1324710 MHz
F2 - Processing parameters
T T T T T T T [ SI 65536
9 8 7 5 5 1 o SF 400.1300186 MHz
PPM iy EM
L L\ ’J | /J k| SSB 0
). _—
(o [Sfv[=To(m(w Le 0.30 fz
== e e b sl cs 0
ool || |3 ]|~ BC 1.00
o™
- OMETANNNAOTCNONLYRMNE©T Mo
™ TMONNO YN O N T TMANODNOR R ONTONOON NN NONANOMENNOMMOOT H4MWONa F2 - Acquisition Parameters
. e e s S L L L L L L S 0N O TN NN NSO A0 ONONNM DO~ 00 00 bate 20130719
© NOCODOMEEMMNCO®O®E®®® ™M™= e e e . e e s R ate_
o FEEOOMOOOMOMEONNNNNNNNNNNNNOROYRE O TINMNMANA—LONOOMNEAN—A-HO Time 22.10
] Add A A A A A A A A A A A A A A A A A A A A AN O R D~ EEREERRC~RREOOOOONNNN NS INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
™ 65536
SOLVENT cpcl3
NS 470
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
20 1.3631988 sec
RG 189.8
DW 20.800 usec
DE 6.50 usec
TE 301.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL £1
NUC1 13c
Pl .00 usec
PLW. 73.00000000 W
SFO1 100.6228293 MHz
= CHANNEL £2 =
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.19753000 W
PLW13 0.09920000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
™ - L " " sI 32768
¥ g y ahade L w v " SF 100.6127690 MHz
wowW EM
SSB 0
I T T T T T T T T T T LB 1.00 Hz
GB (]
200 180 160 140 120 100 80 60 40 20 0 ppm = 1.40

HSQC spectra (400 MHz, CDCl3) for compound 46
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F2 - Acquisition Parameters
201307

Date_

Time

INSTRUM spect
OBHD 5 mm PABEO B3/

BULPROG hsqeedetgp

™ 1024

SOLVENT enc13

NS H

ps 16

swE 3333.333 Hz

FIDRES 3.255208 Hz

a0 0.1536500 sec

RG 189.81

D 150.000 usec

D= 6.50 usec

18 301.2 K

cnsT2 145.0000000

Do 0.00000300 sec

b1 1.44224596 sec

D4 0.00172414 sec

D11 003000000 sec

D13 0.00000400 sec

D16 0.00020000 sec

D21 0.00345000 sec

o 0.00003000 sec

CEDERG2

P16

= CHANNEL £2

GRADIENT CHANNEL

400.1317911 ME2

100.6202727 MHz

SMSQ10.100
SMSQ10.100
80.00 %
20010 %
1000.00 usec

F1 - Acquisition parameters
™ 256

sFo1
FIDRES

sW
FavobE

100.6203 Mz
65.104164 Hz

165.639 ppm

Echo-Antiecho

F2 - Processing parameters
s1 1024

B3
WOW
ssB
s
cs
BC

F1
s1
Mc2
sE
WowW
ssB

s
=

400.1300186 MHz
QSINE
2

1.40

- Processing parameters
1024

echo-antiecho
100.6127690 MHz
States-TPPI

0 u2
0
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCl5) spectra for compound 48
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Current Data Parameters
NAME J:

» -N8-49-1
EXENO 4
PROCNO 1
F2 - Acquisition Parameters
pate_ 0130509
Time
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG cosygpppat
D 2048
SOLVENT ©DCl3
NS 1
DS 8
SWH 3496.503 Hz
FIDRES 1.707277 Hz
0.2929140 sec
RG 31.69
bW 143.000 usec
DE 6.50 usec
TE 298.0 K
DO 0.00000300 sec
D1 1.89882898 sec
D11 0.03000000 sec
D1z 0.00002000 sec
D13 0.00000400 sec
D16 0.00020000 sec
ND 0.00028600 sec
======== CHANNEL fl
NUCL
PO 10.00 usec
Pl 10.00 usec
P17 2000.00 usec
PLAL 16.00000000 W
PLA10 2.36689997 W
5FOL 400.1315333 MHz

====—— GRADIENT CHANNEL

GENAML 5M5Q10.100
GP21 .00 %
P16 1000.00 usec

F1 - Acquisition parameters
128

sFOL 400.1315 MHz
FIDRES 27.316433 Hz
sw 8.738 ppm
FAMODE oF

F2 - Processing parameters
sI 1

SF 400.1300122 MHz
WDH QSINE
5SB 0

LB 0 Hz

GB 0

BC 1.40

F1 - Processing parameters

ST 1024
Mc2 QF

SF 400.1300122 MHz
WDH SIN

558 0

B 0 Hz

=3 0

S29



HSQC spectrum for Compound 48
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Current Data Parameters
NAME J2-NE-49-1
ExeNO 5
EROCNO 1

ppm
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F2 - Acquisition Parameters
Date_

e, 20130509
INSTRUE spect.
PROBHD 5 nm PABSO BB/
PULPROG hsqcedetgp
1024
SOLVENT cocls
NS B
s 1
sui 32496.503 Hz
FIDRES 3.414554 Hz
ag 0.1464820 sec
RG 5.5
bu 143.000 usec
DE 6.50 usec
T 295.0 K
cnst2 1450000000
oo 0.00000300 sec
b1 144941201 sec
D4 000172414 sec
p11 003000000 sec
13 000000400 sec
bl6 000020000 sec
21 000315000 sec
INO 000003000 sec
ZGoPTHS
mmmem CHAMNEL £1
nucL 1n
Pl 10.00 usec
22 20100 usec
228 0.10 usec
PLAL 16.00000000 W
sFoL 200.1315333 MHz
mmememan CHANNEL £2 me
CPDPRGZ garp
nucz 13c
10.00 usec
2 20100 usec
pcenz 80.00 usec
PLAZ 73.00000000 W
PLAL2 1.14059997 W
sF0Z 1006202727 a2
mmesee GRADIENT CHANNEL mmeme
GeHAML 545010100
GPNAMZ 5MSQ10.100
Gpzl 50.00
Gezz 20110
P16 1000200 usec
F1 - Acquisition parameters
™ 256
sFoL 100.6203 iz
FIDRES 65.104164 Hz
H 165.639 pem
FAMODE  Echo-Antische

£2 - Eroc
s1

essing parameters

s 200.1300122 iz
Wow gsTHE

ss8 z

i o #z

cE 0

I 1.40

£1 - Eroc
s1

essing parameters
1024

M2 echo-antiecho

SF 1006127690 Miz
Wow states-TepI

ss8

1B 0 Bz

= 0

<)
BRUKER
(>0

Current Data Parameters
HAME JzZ-NB-49-1
EXPNO 6
PROCNO 1

F2 - Acquisition Parameters
Date_ 20130509

me .

INSTRUM spect
PROBHD 5 mm PABEO BB/
BULEROG hrbegpndg £

™ 4036
SOLVENT cocly

NS 32

DS 16

SR 3496.503 Hz
FIDRES 0.853639 Hz
Ag 0.5857780 sec
G 9.81

oW 143.000 usec
DE .50 usec
TE 8.0 K
CNST13 8.0000000

oo 0.00000300 sec
D1 1.29847705 sec
D6 0.06250000 sec
bl 0.00020000 sec
o 0.00002235 sec

CHANNEL £1

1H
10.00 usec

1
2 20.00 usec
PLWL 16.00000000 W
sFol 400.1315333 MHz
CHANNEL £2

13c
3 10.00 usec
PLW2 73.00000000 W
sFo2 100.6228138 Muz
GENAML SMS010.100
GPNAM2 SM5010.100
GPNAM3 SM5010.100
cpz1 50.00
cpz2 30.00 8
cPz3 40.10 &
P16 1000.00 usec

F1 - Acquisition parameters
™ 128

sFol 100.6228 Miz
FIDRES 174.592422 Hz
z 222.095 ppm
FRMODE oF

EZ - Processing parameters
51 1024

sF 400.1300122 MHz
WDW SINE
EES 0

LB 0 Bz

cE 0

e 1.40

F1 - Processing parameters
sI 1021
Mcz QF

sF 100.6127650 MHz
WD States
sSB 0

LB 0 Bz

= 0
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCl5) spectra for compound 49

OLev
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F2 - Acquisition Parameters
Date_ 20130701
Time 21.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
Ds 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 31.69
DW 60.800 usec
DE 6.50 usec
TE 299.8 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =
1H
10.00 usec
16.00000000 W
400.1324710 MHz
T F2 - Processing parameters
ST 65536
ppm =sr 400.1300136 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB o
BC 1.00

F2 - Aequisition Parameters
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Date_ 20130701
ime 23.41
INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPROG 2gpg30
™D 65536
SOLVENT cpcls
ns 1024
DS 4
SHH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 189.81
D 20.800 usec
DE 6.50 usec
TE 300.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL £1
NuC1l 13C
Pl 10.00 usec
PLW1 73.00000000 W
SFOL 100.6228293 MHz
CHANNEL £2

CPDPRGZ waltzl6
Nucz 18
PCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.19753000 W
PLW13 0.09920000 W
SFOZ 400.1316005 MHz

» F2 - Processing parameters
sI
SF 100.6127690 MHz
WDW EM
SSB 0
1B 1.00 Hz
GB 0

ppm PC 1.40

F2 - Acquisition Parameters
Date_ 201307

Time
INSTRUM spect
PROBED 5 mm PABBO BB/
PULFROG hsqcedetgp
™ 1024
SOLVENT cpe13
ns 6
bs 16
swH 3164.557 Hz
FIDRES 3.090388 &z
a0 0.1618320 sec
RG 189.81
o 158.000 usec
DE 6.50 usec
TE 300.0 K
CNST2 145.0000000
Do 0.00000300 sec
b1 1.43405402 sec
b4 0.00172414 sec
p11 0.03000000 sec
13 0.00000400 sec
516 0.00020000 sec
D21 0.00345000 sec
No 0.00003000 sec
CHANNEL f1 =
wuc1
¥l 10.00 usec
?2 20000 usec
»28 0.10 usec
PLWL 16.00000000 W
sE0L 400.1316621 MHz

CHANNEL £2

1.14059997 W
100.6202727

GRADIENT CHANNEL
SMSQ10.100
5M5010.100

20,10
1000200

P16 usec

F1 - Acquisition parameters
™ 256

SF0L 100.6203 Mz
FIDRES 65.104164 Hz
su 165.639 ppm
FOMODE  Echo-Antieche

F2 - Processing parameters
s1 1024

sE 400.1300136 MHz

WDW 0SINE
ssB

s 0 Hz

= ]

2C 1.40
F1 - Processing parameters
s1 1024

mc2
sE
WDW
sse
e
e

echo-antische

100.6127690 Mz
States-TEPI
2

0 Hz
0
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCl5) spectra for compound 50

BnO

F2 - Acgquisiticon Parameters
20130

Date_ 716
Time 21.59
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
D 65536
SOLVENT €pcl3
NS 16
DS 2
SWH 8223.685
FIDRES 0.125483
AQ 3.9846387
RG 31.69
DW 60.800
DE 6.50
TE 301.5
Dl 1.00000000
TDO 1
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HSQC spectra (400 MHz, CDCl3) for compound 50
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~105
Ppm

CHANNEL f1

Hz
Hz
sec

usec
usec

sec

1H
10.00 usec
16.00000000 W
400.1324710 MHz
F2 - Processing parameters
T SI 65536
SF 400.1300195 MHz
ppm wow EM
SsSB 0
LB 0.30 Hz
GB 0
PC 1.00
F2 - Acquisition Parameters
Date_ 20130716
Time 22.54
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT cDCl3
NS 1024
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 189.81
DW 20.800 usec
DE 6.50 usec
TE 301.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL £1 ==
13c
10.00 usec
73.00000000 W
100.6228293 MHz
mmmmmmm= CHANNEL f2 msm=mm==
CPDPRG2 waltz1l6
NUC2 18
PCPD2 0.00 usec
PLW2 16.00000000 W
PLW12 0.19753000 W
PLW13 0.09920000 W
SFO02 400.1316005 MHz
F2 - Processing parameters
"’ 51
SF 100.6127690 MHz
WDW EM
T SSB 0
1B 1.00 Hz
GB ]
ppm o 1.40

F2 - Acquisition Parameters
Date_ 201307

Tine 22.17
INSTRUM spect
PROBHD 5 mm PABBG BB/
PULPROG hsqeedetgp

™ 1024
SOLVENT enc13

NS 8

bs

s 3496.503 Hz
FIDRES 3.414554 B2
20 0.1464820 sec
RG 89.81

oW 143.000 usec
BE 6.50 usec
TE 7 K
cNsT2 145.0000000

oo 0.00000300 sec
D1 1.44941401 sec
D4 0.00172414 sec
D11 0.03000000 sec
D13 0.00000400 sec
D16 0.00020000 sec
D21 0.00345000 sec
N 0.00003000 sec
ZGOETNS

CHANNEL f1
18
10.00 usec
2 20000 usec
P28 0.10 usec
PLW1 16.00000000 W
sFo1 400.1315217 Mz
CHANNEL £2 -
garp
13C
10.00 usec
20.00 usec

80.00 usec
73.00000000 W
1.14059997 W
100.6202727 MHz

GRADIENT CHANNEL
5M5010.100
SM5Q10.100

80.00 %
20.10 %
P16 1000.00 usec

F1 - Acquisition parameters
™ 170

SFO1 100.6203 MHz
FIDRES 98.039215 Hz
i 165.633 ppm
FAMODE  Echo-Antiecho

F2 - Processing parameters
sI 1024

sE 400.1300135 MHz
WoW QSINE

ssa 2

e 0 Hz

ca 0

sc 1.40

F1 - Processing parameters
s1 1024

mc2 echo-antiecho
sE 100.6127690 Mz
WDH States-TPPL

ssa

B 0 sz

ce 0
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCl5) spectra for compound 51
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F2 - Acguisition Parameters
Date_ 20130720
Time 21.20
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT CDC13
N5 16
Ds 2
SWH 8223.685
FIDRES 0.125483
AQ 3.9846387
RG 31.69
DW 60.800
DE 6.50
TE 300.4
D1 1.00000000
DO 1
CHANNEL f1 =
NUC1 1H
Pl 10.00
PLW1 16.00000000
SFO1 400.1324710
FZ - Processing parameters
sI 65536
ppm SF 400.1300154
WDW EM
S55B 0
LB 0.30
GB 0
PC 1.00

F2 - Acquisition Parameters
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HSQC spectra (400 MHz, CDCl3) for compound 51
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Date_ 20130720
Time 21.56
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
™ 65536
SOLVENT €DCl13
NS 1590
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
aQ 1.3631988 sec
RG 189.81
DW 20.800 usec
DE 6.50 usec
TE 300.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
NUC1 13C
Pl 10.00 usec
PLWl 73.00000000 W
SFO1 100.6228293 MHz
CHANNEL £2

CPDPRG2 waltz16
Nuc2 1H
PCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.19753000 W
PLW13 0.09920000 W
SFO2 400.1316005 MHz
F2 - Processing parameters

A 5I 32768
SF 100.6127690 MHz
WDW EM

; 5SB 0
LB 1.00 Hz
GB o
ppm - 1.40

F2 - Acquisition Parameters
e 201307

Time
INSTRUM spect
PROBHD 5 mm PABEO BE/
PULPROG hsqcedetgp

1024
SOLVENT coc13
NS 8
bs 16
SHH 3448.276 Hz
FIDRES 3.367457 Hz
aQ 0.1285300 sec
RG 189.8
bW 115.000 usec
DE 6.50 usec
TE K

sec

sec
see
sec
sec
see
sec

0.00003000

CHANMEL €1 =

10.00
20.00
0.1

usec
usec
0 usec
16.00000000 W

400.1315151 Muz

100.6202727

GRADIENT CHANNEL =
SMSQ10.100
SMSQ10.100

00 &
20.10 &
1000.00 usec

Pl6

F1 - Acquisition parameters
™ 256

s¥o1 100.6203 MHz
FIDRES 65.104164 Hz
) 165.639 ppm
FnMODE  Echo-Antiecho

F2 - Processing parameters
st 1

sF

400.1300154 MHz
WOW QSINE

sse
s 0 uz

= 0

PC 1.40

F1 - Processing parameters
1024

MC2 echo-antiecho
s¥ 100.6127630 MHz
WOW States-TePI

sse

= 0 uz

= 0
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'H NMR (400 MHz, CDCl5) and **C-APT NMR (100 MHz, CDCl5) spectra for compound 55
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'H NMR (400 MHz, CDCl5) and **C-APT NMR (100 MHz, CDCl5) spectra for compound 56
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCl5) spectra for compound 57
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCl5) spectra for compound 58
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'H NMR (400 MHz, CDCls) and *C-APT NMR (100 MHz, CDCls) spectra for compound 59
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'H NMR (400 MHz, CDCls) and **C-APT NMR (100 MHz, CDCl5) spectra for compound 60
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'H NMR (400 MHz, CDCls) and **C NMR (100 MHz, CDCl5) spectra for compound 61

LevO

BnO
BnO

61

OAc
o
O OAc
BnO Qo
BnO 2
(¢]
BnO
o
PMBO
BnO 70
TIPSO OBn

OBn

OPMP

F2 - Acquisition Parameters

Date_ 20130722

Time 22.13

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT CcDC13

NS 16

Ds 2

SWH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9846387 sec

RG 31.69

DW 60.800 usec

DE €.50 usec

TE 300.4 K

D1 1.00000000 sec

TDO 1
CHANNEL £1

NUC1 1H

Pl 10.00 usec

PLW1 16.00000000 W

SFO1 400.1324710 MHz

F2 - Processing parameters

sI 65536

SF 400.1300146 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

F2 - Acquisition Parameters

HSQC spectra (400 MHz, CDClI3) for compound 61

200

180

160

140

120

100

Date_ 20130723
Time a.
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
D 65536
SOLVENT €pe13
NS 1500
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
a0 1.3631988 sec
RG 189.81
DW 20.800 usec
DE 6.50 usec
TE 299.8 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
CHANNEL f1
NUC1 13c
P1 .00 usec
PLW1 73.00000000 W
SFO1 100.6228293 MHz
CHANNEL £2

CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.13753000 W
PLW13 0.09920000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
s1 32768
SF 100.6127690 MHz
WDW
SSB 0

' 1B 1.00 Hz
GB 0

1.40

ppm =

F2 - Acquisition Parameters
201307:

61

PMBO
BnO
TIPSO

70
OBn

OPMP

5.6

T \
54 5.2

\
50 4

.8

T T
46 44 42 4.0 3.

\
8 36 34

ppm

55

60

65

70

75

80

85

20

95

100

ppm

Date_ 0722
Time 23.33
INSTRUM c
PROBHD 5 mm PABEO BB/
PULPROG hsqeedetgp

1024
SOLVENT coe13
NS 8
DS 16
SHH 3401.361 Hz
FIDRES 3.321641 uz
AQ 0.1505780 sec
RG 189.81
DR 147.000 usec
DE 6.50 usec
TE 23K
cNsT2 145.0000000
5o
b1
D4
D11 00
p13 0.00000400 sec
D16 0.00020000 sec
D21 0.00345000 sec
Ho 0.00003000 sec

P28 .10 usec
PLWL 16.00000000 W
sFOL 400.1315672 MHz

= CHANNEL £2

CPDPRG2
Nuc2

e3 10.00

B 20.00
BCPDZ 80.00 usec
PLW2 73.00000000 W
PLW1Z 1.14059997 W
sFO2 100.6202727 MHz

GENAMZ sMSQ10.100
Gzl 80.00 %
Grz2 20.10 %
P16 1000.00 usec

F1 - Acquisition parameters
™ 256

SFO1 100.6203 Muz
FIDRES 65.104164 Hz
sw 165.638 ppm
FnMODE  Echo-Antiecho

F2 - Processing parameters
s1 1024

SF
WDW
538
LB
cE
BC

400.1300146 MHz
QSINE
2

1.40

F1 - Processing parameters
sI 1024

Mc2
SF
WDW
538
LB
cE

echo-antiecho
100.6127690 MHz
States-TPPI
2

0 Hz
0
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'H NMR (400 MHz, CDCls) and *C-APT NMR (100 MHz, CDCls) spectra for compound 62

BnO Q

AcO
o >eo
o 0%

62

F2 - Acquisition Parameters

Date_ 20141102

Time 22.03
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
RO 3.9846387 sec
RG 62.9

DW 60.800 usec
DE 6.50 usec
TE 300.0 K

D1 1.00000000 sec
TDO 1

CHANNEL f1 =

NUCl 1H

Pl 10.00 usec
PLW1 16.00000000 W
SFO1 400.1324710 MHz

F2 - Processing parameters

T T T T T T I s 65536
9 a 7 2 1 0 m SF 400.1300107 MHz
PP WDW EM
I )l L SSB 0
o o=@ < 3|3 LB 0.30 5z
- = == = e
=] 3| en|e5| 3|03 | BC 1.00
- (3]
a Py - NYNBwD0oN F2 - Acquisition Parameters
= - ° cmNvToono Date_ 20141103
~ el (] B - o | ime 1.18
- —a © NN NN N INSTRUM spect
PROBHD 5 mm PABBO BE/
w \\% f/// \\/ / // / PULPROG jmod
™ 65536
SOLVENT CDCL3
NS 800
DS 4
SHH 24038.461 Hz
FIDRES 0.366798 Hz
aQ 1.3631988 sec
RG 189.81
D 20.800 usec
DE 6.50 usec
TE 300.0 K
CNST2Z 145.0000000
CHSTL1 1.0000000
D1 2.00000000 sec
D20 0.00689655 sec
DO 1
"
Y ' CHAMNEL £1
NUCL 13
P1 10.00 usec
P2 20.00 usec
PLWL 73.00000000 W
SFOL 100.6228298 MHz
CHAMNEL 2
CPDPRGZ waltzlé
NUCz 18
PCPD2 90.00 usec
PLWZ 16.00000000 W
PLWLZ 0.19753000 W
sFO2 400.1316005 MHz
F2 - Processing parameters
s1
SF 100.6127630 MHz
WD M
T T T T T T T T T T T SSB 0
LB 1.00 Hz
200 180 160 140 120 100 80 60 40 20 0 ppm = 0
BC 1.40

HSQC spectra (400 MHz, CDClI3) for compound 62

pPpm

° S ® o o
-]
(-]
(-]
oTIPS
OBn
° BnO 9]

AcO

o TR

100

—105

T T T T T T T T T T T T T
6.0 58 56 54 52 50 48 46 44 42 40 38 3.6

110
ppm

F2 - Acquisition Parameters
pate_ 201

Time 23.43
INSTRUM
PROBED 5 mm PABBO BB/
BULEROG hsqcedetgp

1024
SOLVENT coc13
NS 4
s
sw 3205.128 Hz
FIDRES 3.130008 Hz
20 0.1537940 sec
G 189.8
oW 156.000 usec
DE 6.50 usec
TE L0 K
CcNST2 145.0000000
o 0.00000300 sec
D1 1.43610203 sec
D4 0.00172414 sec
11 0.03000000 sec
13 0.00000400 sec
D16 ©.00020000 sec
D21 0.00345000 sec
N 0.00003000 sec
2GOPTNS

SFO1 400.1316205 MHz
CHANNEL £2 =
garp
13C
10.00 usec
20.00 usec
00 usec

73.00000000 W
1.14059997 W
100.6202727 Miz

GRADIENT CHANNEL
SMSQ10.100
SMSQ10.100

00 %

20.10 %
1000.00 usec

F1 - Acquisition parameters
™ 256

SFOL 100.6203 Muz
FIDRES 65.104164 Hz
sw 165.639 ppm
FNMODE  Eche-Antiecho

F2 - Processing parameters
ST

sF 400.1300107 MHz
WDH QSINE
ssa 2

LB 0 Hz

G [

BC 1.40

F1 - Processing parameters

s1 1024
M2 echo-antiecho

sF 100.6127690 MHz
WDH States-TPPI

ssa

LB 0 Hz

G [

S41



'H NMR (400 MHz, CDCls) and *C-APT NMR (100 MHz, CDCls) spectra for compound 63

F2 - Acquisition Parameters
20141

Date_ 102
Time 17.49
OngPS INSTRUM spect
n PROBHD 5 mm PABEO BB/
AcO (¢} PULPROG 2g30
BnO D 65536
SOLVENT cpcl3
(e} (oNe) o) NS 16
~o AKX 58 2
63 [e] SWH 8223.685 Hz
FIDRES 0.125483 Hz
aQ 3.9846387 sec
RG §9.91
DW 60.800 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
— CHANNEL £1 -
1H
Pl 10.00 usec
PLW1 16.00000000 W
SFO1 400.1324710 MHz
F2 - Processing parameters
I I T T T I T ] sI 85536
SF 400.1300104 MHz
9 8 7 6 3 2 1 0 PPM wow EM
l \ L SSB 0
) \ \ . 1B 0.30 Hz
- o| [ o) [0 || T GB 0
< i ] clee=2= BC 1.00
=] - | ™| | M| M o= .
- o™
2 SNa8EFER 588 r ovvomarroorr~ mwoNwE T F2 — Acquisition Parameters
. R . I o W ST M AWLW T oo R oMo O Date 20141103
o P L e w = P e Seene ennae 9 Jare e
o Mo A NN NN HO S @ moowsoado@n® Cwwnor o
- e Ao o 3 oDeRE~~ D00 NNN NN INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG jmod
pi) 65536
SOLVENT CDC13
NS 800
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
aQ 1.3631988 sec
RG 89.81
DW 20.800 usec
DE 6.50 usec
TE 300.0 K
CNST2 145.0000000
CNST11 1.0000000
D1 2.00000000 sec
D20 0.00689655 sec
D0 1
" CHANNEL f1 =
! NUC1 13¢C
Pl 10.00 usec
P2 20.00 usec
FLW1 73.00000000 W
SFO1 100.6228298 MHz
CHANNEL £2 =
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
BLW2 16.00000000 W
PLW12 0.19753000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127690 MHz
WDW
T T T T T T T T T T T SSB 0
I I I I I I I I I I I LE 1.00 Hz
GB o
200 180 160 140 120 100 80 60 40 20 0 ppm ¢ 140
HSQC spectra (400 MHz, CDCl3) for compound 63
F2 - Acquisition Parameters
Date_ 20141102
Time
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG hsgeedetgp
™D 1024
SOLVENT cocl3
NS 4
DS 1
SWi 3355.705 H:
ppm Eibes 33377095 us
aQ 0.1526260 sec
RG 189.8
L 60 Dt 145.000 usec
DE 6.50
0.0 ;59C

o
® [-X-
o o o
?
[~
° o
[ ]
OTIPS
Ogn
AcO
° BnO
SPA0
O
N 63 -+ o]

—100

~105

6.0

T T T
58 56 54 52 50 48 46 44 42 40 38 3.6 3.4 ppm

0.00003000 sec

CHANNEL £1
1n
10.00 usec
P2 20.00 usec
P28 1000.00 usec
PLNL 16.00000000 W
sFOL 400.1315498 Mz

= CHANNEL £2
CPDPRG2 garp

NUCZ 13¢
p3 10.00 usec
P4 20.00 wsec
pCPD2 80.00 usec
PLN2 73.00000000 W

PLW12 1.14059997 W

sFO2 100.6202727 Mz

GRADTENT CHANNEL
SMSQ10.100
5M5010.100

0%
20.10 %
P16 1000.00 uvsec

F1 - Acquisition parameters
™ 256

sFol 100.6203 Miz
FIDRES 65.104164 Hz
sw 165.639 ppm
FOMODE  Echo-Antiecho

F2 - Processing parameters
s1

B 400.1300104 Mz
WDW QSINE
ssB 2

1B 0 Hz

== 0

pC 1.40

F1 - Processing parameters

s1 1024
me2 echo-antiecho

sF 100.6127630 Mz
WD States-TPEI

ssB 2

1B 0 Hz

== 0
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'H NMR spectrum for compound 64

<)
BRUKER
(>

NAME
EXPNO
PROCNO

OBn

Current Data Parameters

JZ-N10-32-1
11
1

F2 - Acquisition Parameters

20140628

16.54

spect

5 mm PABBO BB/
2g30

65536

cpel3

16

2
8223.685
0.125483

3.9846387

Hz
Hz
sec

300.0 K
1.00000000
1

usec
usec

51

CHANNEL f1
1H

00 usec

16.00000000
400.1324710

=

MHz

F2 - Processing parameters
36

400.1300102 MHz
EM

0.30 Hz

1.00

pPpm

I J | UYL UL L - ] J\
o™ o Olr=r~r~|OT =MD r=|N|D| ™ T O| =M mn
= |2 SR EEEEHEEREEESE gl=lele ®
o (Y] LR R R E S R R B N e ™ oM m|;m o
o
BC_APT NMR
- spectrum for compound 64
eenn o o mmenee
s5ey 9 senzongoee o e e imemmer e smean o emeenn
588 3 25237820 8 5T ENFRTIEEILNSNBSSY o smseus
2883 3 FEIRERRREE 2 fd FRCewsddS e @ as 5 SSared (—.Xj
cees on oo9SNNNNYY o 22 CErEEepoNNeogELOOn 2 288t BRUKER
Current Data Parameters
NAME JZ-N10-32-1
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140628
Time 16.59
INSTRUM spect
PROBHD 5 mm PABBO EE/
PULPROG jmod
65536
SOLVENT CcDC13
N 481
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
A 1.3631988 sec
RG 189.81
DW 20.800 usec
DE 6.50 usec
TE 300.0 K
CNST2 145.0000000
CNST11 1.0000000
D1 2.00000000 sec
D20 0.00689655 sec
TDO 1
Pl 10.00 usec
[reee el " b dh " .00 usec
s y o s i TH . i 00
" SFO1 100.6228298 MHz
= CHANNEL f2 =
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PLW2 16.00000000 W
PLW12 0.19753000 W
SFO2 400.1316005 MHz

F2 - Processing parameters
st 32768

SF
WDW
SSB
LB
GB
PC

100.6127690 MHz
EM

1.00 Hz

1.40

\ \ T T \ \ \ T T \ \ \ T T \ T T \ \ \
190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10

ppm
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COSY spectrum for compound 64

i HMU I MJM s
ppm Current Data Parameters
N.

NAME JZ-N10-32-1
EXENO 14
PROCNO 1
F2 - Acquisition Parameters
3.6 Date_ 20140628
. Time 18.32
INSTRUM spect
[ PROBED 5 mm PABEO BB/
5 PULEROG cosygpppgf
" ™ 2048
3.8 SOLVENT cpe13
NS 4
n DS 8
S 3623.188 Hz
FIDRES 1.769135 Hz
4.0 a0 0.2826740 sec
g RG 26.04
bW 138.000 usec
DE 6.50 usec
TE 300.0
DO .00000300 sec
4.2 D1 90906894 sec
D1l .03000000 sec
D12 .00002000 sec
D13 .00000400 sec
Dls .00020000 sec
4.4 o .00027600 sec
CHANMEL £1 = —
— 10.00
4 10.00
4.6 2000.00
- i 16.00000000 W
i 2.36689997 W
400.1314421 MHz
GRADIENT CHANNEL
. 4.8 SMSQ10.100
GEZ1 10.00
P16 1000.00 usec
F1 - Acquisition parameters
5.0 ™ 128
- SFO1 400.1314 MHz
FIDRES 28.306160 Hz
W 9.055 ppm
FnMODE oF
5.2 F2 - Processing parameters
SI 1024
SF 400.1300102 MHz
WDW QSINE
ssB 0
5.4 LB 0 Hz
° 9 E o GB 0
BC 1.40
F1 - Processing parameters
s1 1024
5.6 Mc2 oF
- SF 400.1300102 MHz
WDW SIN

I ' I ' I ' I ' I ' I ' I ' I j T ' I j I ' I 558 0

56 54 52 50 48 46 44 42 40 38 36 ppm p=y s

M ppm

=

cosooro

g

HSQC spectrum for compound 64

NAME JZ-N10-32-1
EXPNO 5
° L 55 Foto H
F2 - Acquisition Parameters
bate_ 20140628
Tine 508
NoTH spact
H 5 mm PABBO BB/
hacadetap
- 60 b It
€bc13
NS a
16
3205.128 52
(-] D O £: 3.130008 Hz
071597540 soc
- 65 18981
156,000 usec
6.50 usec
= 3000 K
2 1450000000
[ o Qo 5o 0.00000300 sec
1743610203 see
=] 000172414 sec
“ ” - 70 1 0.03000000 sec
13 0700000400 e
L) L4 0700020000 sec
“ w 0.00345000 sec
INO 0.00003000
. [ ze0pTNS =
messsses CHANNEL f1
'y - 75 wwel
o e 20700 baee
b 100 uaee
B28 0.10
Piul 16.00000500 W
sfo1 106.1316197 1z
e CHAMNEL £2 mmm
L 80 ey s
Nocs T
E3 10.00 usec
b1 20700 beec
pcenz 50 00 usee
ELW2 T73.00000000 W
PLW1Z 1.14059997 W
L g5 5502 106-6202727
T cumEL
MSG1D 100
OTIPS . sMs010.100
80-00 3
OAc 0.10 %
AcO (o] 1 160000 usec
PMBO [ 90 Fl - Acquisition parameters
™ 256
sto1 1006203 stz
AcO FIDRES 65.104164 Hz
5w 165.639
AcO FAMODE  EchomAntische
BnO L 95 £2 - broceasing parameters
51 1024
OBn = 400.1300095 wsz
ok osine
64 558 2
‘ LB 0 Hz
s °
[ 100 Be 1.40
F1 - Procassing parameters
51 1024
T T T T T T T T T T ez <chomant ieche
3 10076127690 iz
54 52 50 48 46 44 42 4.0 38 36 ppm o sre
s o He
= o
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'H NMR spectrum for compound 65

o)
BRUKER
(>

Current Data Parameters
NAME

JZ-N10-33-1
OTIPS EXPNO 101
PROCNO 1
OAc
AcO o F2 - Acquisition Parameters
HO Date_ 20140629
Time 16.17
INSTRUM spect
AcO o PROBHD 5 mm PABEO BB/
AcO [e] PULPROG zg30
™ 65536
BnO SOLVENT cpel3
NS 16
65 OBn DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
aQ 3.9846387 sec
RG 31.69
DwW 60.800 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
CHANNEL £1
NUC1
Pl .00 usec
PLWL 16.00000000 W
SFol 400.1324710 MHz
F2 - Processing parameters
sI 536
SF 400.1300090 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
BC 1.00

\ .

< DM M| w0
3 h@ﬂmﬂ S
o ON(M|N|N -
- o~

BC-APT NMR spectrum for compound 65

- CmhToOr~® oo PN TMNOO DO A O T
.7 22 SE2NZIVLEE2TDEREs REIRIER
Cinaeces nssesagen A 474 BRUKER
o MO NNNNNN @ @ FEWVWONNNATARO~NN coocorM~-
Ao A B B 5o N L ARV R R v R PR NNNQ o (-N

Current Data Parameters

NAME JZ-N10-33-1
EXENO 102
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140629
Time 16.25
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULEROG j
™ 65536
SOLVENT cpels
N 529
DS 4
SHH 24038.461 Hz
FIDRES 0.366798 Hz
aQ 1.3631988 sec
RG 189.81
DH 20.800 usec
DE 6.50 usec
TE 300.0 K
CNST2 145.0000000
CNST11 1.0000000
Dl 2.00000000 sec
D20 0.00689655 sec
DO 1
CHANNEL f£1
1
10.00 usec
20.00 usec
73.00000000 W
100.6228298 MHz
= CHANNEL £2
CEDBRG2 waltzl6
| i o 1H
r T PCPD2 90.00 usec
PLHZ 16.00000000 W
PLH12 0.19753000 W
SFO2 400.1316005 MHz

F2 - Processing parameters
H 68

SF 100.6127690 MHz
WOW EM

558 [

LB 1.00 Hz
GB 0

BC 1.40

\ \ T T \ \ \ T \ \ \ \ \ \ \ \ T \ \ \ T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm
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COSY spectrum for compound 65

Ppm

5.4 5.2

HSQC spectrum for compound 65

ppm

ppm

20 ® @

OTIPS
OAc
AcO o
HO
AcO o
AcO 9]
BnO
65 OBn

—100

5.4

5.2

5.0

4.8

4.6

4.4

4.2

4.0 3.8

3.6 ppm

<)
BRUKER
(C><)

Current Data Parameters

NAME JZ-N10-33-1
EXENO 104
PROCHO 1
F2 - Acquisition Parameters
Date_ 20140629
Time 16.50
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG cosygpppaf
™ 2048
SOLVENT cpei3
NS 1
Ds 8
SWH 3496.503 Hz
FIDRES 1.707277 Hz
aQ 0.2929140 sec
RG 14.37
DW 143.000 usec
DE 6.50 usec
TE 300.0 K
Do 0.00000300 sec
D1 1.89882898 sec
D1l 0.03000000 sec
D12 0.00002000 sec
D13 0.00000400 sec
D16 0.00020000 sec
IND 0.00028600 sec
CHANNEL £1
10.00 usec
Pl 10.00 usec
P17 2000.00 usec
PLWL 16.00000000 W
PLWIO 2.36689397 W
SFO1 400.1315766 MHz
GRADIENT CHANMEL
GPNAML SMS10.100
6Pzl 10.00 %
P16 1000.00 usec

F1 - Acquisition parameters
D 128

sFol 400.1316 MHz
FIDRES 27.316433 Hz
L 8.738 ppm
FnMODE OF

F2 - Processing parameters
sI 4

SF 400.1300090 MHz
WDW QSINE

5SB [}

LB 0 Hz

GB 0

BC 1.40

F1 - Processing parameters
ST 1024

MC2 QF

SF 400.1300090 MHz
WDW SIN

sSB 0

LB 0 Hz

GB 0

<)
BRUKER
(<D

Current Data Parameters
NAME LY

-33-1
EXPNO 5
PROCNO 1
F2 - Acguisition Parameters
Date_ 20140629
Time 1.43
INSTRUM spact
PROBHD 5 mm PASEQ BB/
PULPROG hsgeedetgp
1 1024
SOLVENT epell
ns 8
Ds 16
SWH 3267.974
FIDRES 3.191381 He
ag 0.1567220 sec
RG 189.%
oW 153.000 usec
DE 6.50 usec
0.0 &
CNST2 145.0000000
0.00000300 sec
D1 1.43917406 see
D4 0.00172414 see
D11 0.03000000 sec
D13 0.00000400 sec
D16 0.00020000 sec
D21 0.00245000 see

0.00003000 see

0.
16.00000000 W
400.1316022 MHz

mmmeaees CHANNEL 2 ==
9

€PDPRG2 arp
nNucz C
B3 10.00 usec
20.00 usec
BCPD2 00 usec
pLWZ 73.00000000 W
PLWIZ 14059997 W
sFo2 100.6202727 MHz

GRADIENT CHANNEL ====e

n SM5Q10.100

sMsQ10.100
80.00 %

20010 %
1000.00 usec

F1 - Acquisition parameters
1™ 258

sFol 100.6203 MHz
FIDRES 65.104164 Hz
s 165.539 ppm
FoMODE  Eche-Antiecho

F2 - Processing parameters
s1 1024

s 400.1300092 MHz
WOW QSINE
ssB 2

18 0 Hz

Ga 0

BC 1.40

F1 - Processing parameters
sI 1024

me2 echo-antiecho
s 100.6127690 MHz
WD States-TPPI

ssB 2

18 0 uz

G 0
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'H NMR (400 MHz, CDCls) and *C-APT NMR (100 MHz, CDCls) spectra for compound 66

OTIPS
OAc
BnO (o} OTIPS
PMBO OAc
AcO-| O
o
AcO lo)
66 AcO 0
BnO
OBn
I I I I I I
9 8 7 1 0 ppm
| J
I ,
o (o )
- = -
~ o o
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O MMAN A HOVEEMOWYW®M o TINO MW
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yRTESSS

NS W

F2 - Acguisition Parameters

Date_ 20140701
Time 1.08
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

D 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 76.85

DW 60.800 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1

= CHANNEL f1 =

1H
10.00 usec
16.00000000 W
400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300102 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
BC 1.00

F2 - Acquisition Parameters

Date_ 20140701
me 5.07
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG jmod
65536
SOLVENT CDC13
NS 512
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631988
RG 189.81
DI 20.800
DE 6.50
TE 300.0
CNST2 145.0000000
CNST11 1.0000000
D1 2.00000000
D20 0.00689655
TDO 1
CHANNEL f1 =
13C
10.00
20.00

200 180 160 1

40

120

HSQC spectra (400 MHz, CDClI3) for compound 66
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P L 55
- 60
(=] L=
o o r
- 65
=
> @ @ o o L 70
hd ﬂﬂ“o e +
o« o
- @ o® o - 75
3 o r
- 80
- 85
OTIPS !
%6 omies
BnO r
PMBO OAc - 90
AcO- Qo L
g o)
AcO L
o Ao % 95
° BnO
L] OBn ;100
T T T T T T T T T T T
5.4 5.2 5.0 4.8 4.6 44 4.2 4.0 3.8 36 ppm

73.00000000
100.6228298

Hz
Hz
sec

usee
usec

=

sec
sec

usec
usec
W
MHz

CHANNEL f2

CPDPRG2 waltzlé
NUC2 1H
BCED2 90.00
PLW2 16.00000000
PLW12 0.19753000
SFO2 400.1316005
F2 - Processing parameters
sI 32768
SF 100.6127690
WDW EM
SSB o
LB 1.00
GB o

ppm PC 1.40

F2 - ACQUISITLGN PAYamersrs

Date_ 20140701
TL E
INSTRIM spect
FROBED 5 mm FAESO BE/
PULPROG hsgesdetap
™ 10248
SOLVENT epe1a
N2 2
o=
auE 3557.122 Bz
FIDRES 3.512815 Bz
AQ D.1423860 see
AG 135,
oW 133,000 uses
o= 6.50 usec
= 300.0 K
45000000
0.00000300 sec
1.45351005 sec
0.00172414 sec
0.03000000 sec
0.00000400 sec
0.00020000 sec
0.00345000 sec
o 0.00003000 sec
IGOPTHS
—mmmmme CHANNEL £1
10.00 usec
20.00 usee
0.10 usec
16.00000000 W
4001315021 MHz

CPOPRG2 gary
wucz 13

P3 10.00 usee
P4 20.00 usec
PCPDZ 30,00 usec
PLRZ 73.00000000 W
PLH1Z 1.14055537 W
sFoz 100.6202727 MHZ
mmmmm= GRADIENT CHANNEL mmmmm
GPHAML SMsg10.100
GPHAMZ SMS310.100

cPEL oo %
cPE2 20.10

P16 1000.00 usec

F1 - hequisits
™

n parameters
256

aFo1 100 6203 MEz
FIDRES £5.104164 Bz
ET 165.639 ppn
FRMODE  Echo-Antiecho

F2 - Processing parasdters
a1

aF
WOW
EEE]
=
=]
PC

400.1300102 MHz
QSINE

0 H2
o

F1 - Processing paraseters
a1 1024
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'H NMR spectrum for compound 67
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BRUKER
(><)

Current Data Parameters
NAME JZ-N10-34-1
OTIPS EXPNO 1
PROCNO 1
OAc
0] F2 - Rcquisition Parameters
H,C AC(C)) Date_ 20140701
Time 0.03
TIPSO X INSTRUM spect
PROBHD 5 mm PABEO BB/
BnO O O AcO o PULPROG 2930
PMBO o) ™ 65536
AcO SOLVENT cDC13
BnO NS 16
DS 2
SHE 8223.685 Hz
67 OBn FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 50.23
DH 60.800 usec
DE 6.50 usec
1E 300.0 ¥
D1 1.00000000 sec
00 1
CHANNEL £1
1
10.00 usec
16.00000000 W
100.1324710 MHz
F2 - Processing parameters
sI
sF 400.1300109 MHz
WO
ssB 0
LB 0.30 Kz
B 0
BC 1.00
R LR T T “I"“'\' : e T
9 8 7 6 1 0 ppm
,_JJ.JJJUJ H |
[ o [N [T [ ]
ol (=1[{=]l=]=][=] (3]
0| o ||| o
- =-
nemo N TouTnmeTTonEnmo®
STohn = BWaBTTANNL O DN NW NON NN TOANEMN AMOONNY DS TeoomonTwTo
LN 3 NN MAO® MDD~ TOON®N=mma o R R
“oao D e e
FRoo M mmma NN~ N CED O BG I TN N O DOm0 6 loocw®rr o BRUKER
i il G i i I i AP @m0 0 0 00 0 © n NN N NN

T~—113.67

N A

V TSN

Current Data Parameters
NAME JZ-N10-34-1
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20 1
Time
INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPROG jmod
™ 65536
SOLVENT cDpcl3
ns 512
Ds 4
SiH 24038.461 Hz
FIDRES 0.366798 Hz
a0 1.3631988 sec
RG
oW 20,800 usec
DE 6.50 usec
TE 300.0 K
CHST2 145.0000000
cnsTi1 1.0000000
D1 2.00000000 sec
D20 0.00689655 sec
TDO 1
= CHANNEL f1
{of
Pl 10.00
P2
PLW1 73.00000000 W
sFol 1006228298 MEz
= CHANNEL f2

CPDPRG2 waltz16
Nucz 1H
PCPD2 00 usec
PLW2

1316005 MHz
F2 - Processing parameters
s1 32768
SF 100.6127690 MHz
WD EM
SSE o
LB 1.00 Hz
GB 0
PC 1.40
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COSY spectrum for compound 67
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HSQC spectrum for compound 67
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BRUKER
()

Current Data Parameters

NAME JZ-N10-34-1
EXENO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140701
Time 0.05
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG cosygpppaf
2048
SOLVENT cpe13
NS 4
DS 8
SWH 3846.154 Hz
FIDRES 1.878005 Hz
AQ 0.2662900 sec
RG 18.47
bW 130.000 usec
DE 6.50 usec
TE 300.0 K
Do 0.00000300 sec
D1 1.92545295 sec
b1l 0.03000000 sec
D12 0.00002000 sec
D13 0.00000400 sec
Dls 0.00020000 sec
ND 0.00026000 sec
CHANNEL f1 ==:
1H
10.00 usec
10.00 usec

2000.00 usec
16.00000000
2.36689997
400.1313398 MHz

==

GRADIENT CHANNEL =:

GPNAM1 SMSQ10.100
GPZL 10.00 &
P16 1000.00 usec

Fl - Acquisition parameters
™ 128

sFoL 400.1313 MHz
FIDRES 30.048077 Hz
sn 9.612 ppm
FnMODE QF

F2 - Processing parameters
ST 4

SF 400.1300109 MHz
WDW QSINE

SSB 0

LB 0 Hz

GB 0

BC 1.40

F1 - Processing parameters
1024

Me2 QF
SF 400.1300109 MHz
WDW SIN

ssB 0

L8 0 Hz

=3 0

Current Data Parameters
HAME J2-N10-34-1
EXPNO 5
PROCHG 1

F2 - Acquisitien Parameters
te_ 20

me’

INSTRUM

PROEHD 5 mm PASEO BB/

PULPROG hageedetgp
024

SOLVENT cpe13

s Il

0
16.00000000 W
FOL 400.12313398 MHz

—mmmsems CHANNEL £2 ===mm==s
cPDPRE2 garp
nucz 13¢
3 10.00 usec

F1 - hcquisitien parameters
™ 256

sFa1 100.6203 MHz
FIDRES 65.104164 Hz
sw 165.639 ppm
FOMODE  Echo-Antiecho

£2 - Processing parameters
s

400.1300103 MHz
QSINE

0 Hz
0
1.40
F1 - Processing parameters
sI 1024
Mc2 echo-antiecho

100.6127690 MHz
States-TPRI

15 0 Hz
= ]
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'H NMR spectrum for compound 68

BRUKER
(><O

Current Data Parameters

NAME J2-N10-35-1
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120701
OTIPS Time 23.12
INSTRUM spect
Oéc PROBHD 5 mm PABBO BE/
BnO PULPROG zg30
™ 65536
PMBO SOLVENT cpe13
AcO ns 16
DS 2
AcO Q SwH 8223.685 Hz
BnO FIDRES 0.125483 Hz
AQ 3.9836387 sec
RG 31.69
68 OBn W 60.800 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
D0 1
CHANNEL f1
NUE1
Pl 10.00 usec
PLN1 16.00000000 W
SFOL 400.1324710 MHz
F2 - Processing parameters
sT 65536
SF 400.1300120 MHz
WDW EM
ssB 0
LB 0.30 Bz
GB 0
eC 1.00

[
B

\ - _—

= [=2] N[0 «©

(=] o oo L]

~ o™ @M ™ bl
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127.55
—113.84

_—99.31
——98.10
—12.05

SN W

0 ppm

Current Data Parameters
NAME i

Z-N10-35-1
EXFNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140701
me 23.31
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG jmor
65536
SOLVENT cocl3
NS 512
DS 4
swE 24038.461 Hz
FIDRES 0.366798 Hz
aQ 1.3531988 sec
RG 189.81
DW 20,800 use
DE .50 use
TE 300.0 K
CNST2 145.0000000
CNSTI11 1.0000000
b1 2.00000000 sec
D20 0.00689655 sec
DO 1

FLW12
SFO2

CHANNEL f1 =
13c
10.00

73.00000000 W
100.6228298 Muz

HANNEL £2
wal

1is

.00 use
16.00000000
0.18753000
400.1316005

==

MHz

F2 - Processing parameters
5T

sF
WDW
ssB
LB
GE
BC

100.6127690 MHz

1.00 Hz
1.40

T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10

-10 ppm
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COSY spectrum for compound 68
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<)
BRUKER
(L ><)

Current Data Parameters

NAME JZ-N10-35-1

EXENO 4

FROCNO 1

F2 - Acquisition Parameters

Date_ 20140702

ime

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG cosygpppqf

™D 2048

SOLVENT coc13

NS 4

DS ]

SWH 3521.127 Hz

FIDRES 1.719300 Hz

AQ 0.290B660 sec

RG 19.91

DW 142.000 usec

DE 6.50 usec

TE 300.0 K

DO 0.00000300 sec

DL 1.90087700 sec

D11 0.03000000 sec

D12 0.00002000 sec

D13 0.00000400 sec

Dl6 0.00020000 sec

IND 0.0002B400 sec
CHANNEL f1

NUC1 1H

PO 10.00 usec

Pl 10.00 usec

P17 2000.00 usec

PLW1 16.00000000 W

PLW10 2.36689997 W

SFO1 400.1314993 MHz

= GRADIENT CHANNEL

GPNAM1 SMSQ10.100
GPZ1 10.00 %
P16 1000.00 usec

Fl — Acquisition parameters
D 128

SFO1 400.1315 MHz
FIDRES 27.508802 Hz
sW 8.800 ppm
FnMODE QF

F2 - Processing parameters
sI

SF 400.1300120 MHz
WDW OSINE
SSB 0

LB 0 Hz

GB 0

BC 1.40

Fl - Processing parameters
sI 1024

MC2 QF

SF 400.1300120 MHz
WDW SIN
SSB 0

LB 0 Hz

GB 0

<)
BRUKER
(>

Current Data Parameters
HAME J2-N10-35-1
EXPNO B

PROCND 1

F2 - Acquisition Parameters

Date_ 20140702

INSTRUM

PROBHD 5 mm PABEQ 8B/

PULPROG hsqeedetgp

™ 1024

soLvenT cpe13

NS 1

DS

sii 3521.127 8

FIDRES 3.138600 Hz

A0 0.1454580 sec

RG 189.81

oW 142.000 usec

e 6.50 usec
0.0

cusTz 145.0000000

Do 0200000300 sec

b1 145043802 sec

e 0.00172414 sec

p11 0.03000000 sec

D13 0.00000400 sec

b1 0.00020000 sec

D21 0.00345000 sec

1,14
100.6202727

mmmmme GRADIENT CHANNEL mmma=

GENAML 5M5010.100

GRNAMZ $M5010.100

Gez1 80.00 %

cez2 20.10 %

16 1000200 usec

F1 - Acquisition parameters
™ 256

sEo1
FIDRES
sw

FnMODE

1006203 Mz
65.104164 Hz
165.639 ppm
Eche-antiecho

F2 - Processing paramecers
&

1024
sE 400.1300120 Mz
W QSINE
558 2

L& 0 Hz

ce [

eC 1.40

F1 = Processing parameters
s1 1024

uc2 echoant ischa

sE 1006127690 Mz
W States-TePl

558

L& 0 Hz

cE 0

S51



'H NMR spectrum for compound 69

<)
BRUKER
(><I

Current Data Parameters

JZ-N10-36-1
EXENO 1
PROCNO 1
F2 - Acquisition Parameters
OTIPS Date_ 20140702
Time 17.32
BnO Oéc INSTRUM spect
n PROBHD 5 mm PABBO BB/
HO PULPROG
D 65536
AcO o) SOLVENT cDel13
NS 16
AcO 0 e 5
BnO SWH 8223.685 Hz
FIDRES 0.125483 Hz
69 OBn AQ 3.9846387 sec
RG 56.68
DW 60.800 usec
DE €.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =
10.00 usec
16.00000000
SFro1 400.1324710 MHz
F2 - Processing parameters
34
SF 400.1300111 MHz
WDW EM
ssB 0
1B 0.30 Hz
GB 0
PC 1.00

L

9 8 7 6 5 4 2 1 0 ppm
|

(4]

I\ WL | |
(=] WM NN [ b ) (=13
o Qoo oo Qoo o
n (o= == ™|m|m -
- o™~
13
C-APT NMR spectrum for compound 69
oeo . o)
aee nemIIneaer e g2 s8erassussse PR
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-—4\7; —Q\H\W 17 [l ol el e e - - R NNNHH—“ CN

/
X
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Current Data Parameters
NAME JE-N10-36-1
2

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20140703

Time 2
INSTRUM spect
PROBHD 5 mm PABEBO BB/
PULPROG jmod

™ 65536
SOLVENT cDcl3

NS 700

Ds 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 189.81

DW 20.800 usec
DE 6.50 usec
TE 300.0 K
CNST2 145.0000000
CNST11 1.0000000

D1 2.00000000 sec
D20 0.00683655 sec
TDO 1
======== CHANNEL f1 =

NuCl 13

£l 10.00 usec
ez 20.00 usec
PLWL 73.00000000 W
SFOL 100.6228298 MHz

==

. N L — L -
A N i o v ’CP];?YRGEV waltzlé
NUC2 1H
PCPD2 30.00 usec
PLH2 16.00000000
PLW12 0.19753000
sFo2 400.1316005 MEz

F2 - Processing parameters
68

:}I“ 100.6127690 MHz
s o =
LB 1.00 Hz
GB 0
PC 1.40
\ \ T \ \ T T \ T \ \ \ T \ \ T \ \ \ T \ T
180 170 160 150 140 130 120 110 100 9 @80 70 60 50 40 30 20 10 0 -10 ppm
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COSY spectrum for compound 69

<)
BRUKER
(L ><)

pPpm Current Data Parameters
NAME JZ-N10-36-1
EXENO 4
PROCNO 1
~3.6 F2 - Acquisition Parameters
Date_ 20140702
Time 17.38
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG cosygpppqt
3.8 ™ 2048
SOLVENT cpc13
NS 4
DS 3
SWH 3571.428 Hz
FIDRES 1.743862 Hz
4.0 AQ 0.2867700 sec
- BG 19.91
D 140.000 usec
DE 6.50 usec
TE - K
Do 0.00000300 sec
| D1 1.90497303 sec
4.2 D11 0.03000000 sec
D12 0.00002000 sec
D13 0.00000400 sec
D16 0.00020000 sec
INO 0.00028000 sec
—4.4 CHANNEL £1
10.00 usec
10.00 usec

2000.00 usec

==

2.36689997
400.1314565 MHz

4.6

GRADIENT CHANNEL

GPNAM1 SMSQ10. 100
GPz1 10.00 %
4.8 P16 1000.00 usee
F1 - Acquisition parameters
™ 128
SFOL 400.1315 MHz
o FIDRES 27.901785 Hz
sW 8.926
_5.0 FnMODE QF en
e F2 - Processing parameters
sI 4
SF 400.1300111 MHz
WD QSINE
0 e 5.2 ssB 0
1B 0 Hz
= GB 0
BC 1.40
F1 - Processing parameters
- sI
5.4 MC2 OF
SF 400.1300111 MHz
I T T T T T T T T T WD STN
5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 ppm see 0
GB 0

HSQC spectrum for compound 69

<)
BRUKER
(<D

ppm

Current Data Parameters
NAME Jz=N10-16-
3 — 60 Exeio
PROCNO 1
L F2 - Acquisition Parameters
?= @7 =] {5 ] Date_ 20140702
t Time 18.47
INSTROM spect
PROBHD 5 mm PAEBO 85/
- 65 PULPROG nsqcedetgp
™ 1024
SOLVENT cocl3
NS a
1 t 08
o] s 3571428 Hz
3 Floags 3.487723 8
; 3 0.1434100 sec
— 3 o ® =) ! 2
o - 70 oil 140,000 usec
— e 6.50 usec
L = 3000 K
1 custz 145.0000000
— (5] r ) 0.00000300 sec
_— [+ ] o1 1145248604 sec
J— (=] o4 0.00172414 sec
L 11 0203000000 sec
013 0200000400 sec
o © <] - 75 516 0100020000 acc
21 0100345000 sec
2GoPTNS
1 L GRADIENT CHANNEL
1 5M5010.100
SMEQ10.100
OTIPS 0.00 %
~ 90 20010 &
OAc P16 100000 usec
BnO O L 51 - acguisiion paramscecs
HO ™ 256
srol 100.6203 maz
FIDRES 65.104164 Hz
AcO [o) f £ 165.639 ppm
FoMODE  Echo-Antiecho
AcO O ~ 95
BnO L £2 - Processins pargeters
L sE 400.1300111 Mz
69 OBn Wow astHE
- 3 ss8 2
15 0 Hz
e r = 0
1 100 2 1.40

E 1
3 Mcz echo-antiecho
S 1006127690

T T T T T T T T T T T e

ssB

54 52 50 48 46 44 42 40 38 3.6 ppm e

L £1 - Processing parameters
1 1024
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'H NMR spectrum for compound 70

OTIPS
OAc
BnO o OTIPS
PMBO OAc
BnO- O
o
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70

OBn

)
BROKER
(><)

Current Data Parameters

NAME JZ-N10-37-1

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20140703

Time 21.24

INSTRUM spect

PROBHD 5 mm PABEO BB/

PULPROG 2g30

™ 65536

SOLVENT cpcl3

NS 16

DS 2

SWH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9846387 sec

RG 31.69

DW 60.800 usec

DE €.50 usec

TE 300.0 K

D1 1.00000000 sec

TDO 1
CHANNEL f1

NUC1 1H

Pl 10.00 usec

PLW1 16.00000000 W

SFO1 400.1324710 MHz

F2 - Processing parameters

SI 65536

SF 400.1300123 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

BC 1.00

2.05 —
2.05

N0 WO ACONE AN OO~
LSRR CNHOMOTTMNO®MEIOW T~ M AN T RN D00

b LanannEEnanenans NI HONEN RGN
cooo 0V 0 000 O Y M O~~~ M e e
~ = 0w MO MMM NN NN NN NN NN N e
R gt B R e R R e e R R e R R e B N e

o
-
o
n
a
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<)
BRUKER
(<

Current Data Parameters
NAME JZ-N10-37-1
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140704
Time 2.16
INSTRUM spect
PROBHD 5 mm PABRO BB/
PULPROG jmod
65536
SOLVENT Sk
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 189.8
DW 20.800 usec
DE 6.50 usec
TE 300.0 K
CNST2 145.0000000
CNST11 1.0000000
D1 2.00000000 sec
D20 0.00689655 sec
™0 1
CHANNEL f1
13C
10.00 usec
20.00 usec

RRRONIS

73.00000000
100.6228298

CHANNEL f2 =

waltzl6

1H

BCPD2 90.00 usec
BLW2 16.00000000 W
BLWLZ2 0.19753000 W
sFoz 400.1316005 MHz
F2 - Processing parameters
SI 327
SF 100.6127690 MHz
WDW
SsB 0
L8 1.00 Hz
GB o
B 1.40
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COSY spectrum for compound 70
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HSQC spectrum for compound 70
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Current Data Parameters
NAME JZ-N10-37-1
EXENO 1

PROCNO 1
FZ - Acquisition Parameters
Date_ 20140703
Time 21.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG cosygpppqf

TD 2048
SOLVENT cDC13

] 1

DS 8

SWH 3649.635 Hz
FIDRES 1.782048 Hz
AQ 0.2806260 sec
RG 18.47

DH 137.000 usec
DE 6.50 usec
TE 300.0 K
DO 0.00000300 sec
Dl 1.91111696 sec
D1l 0.03000000 sec
D12 0.00002000 sec
D13 0.00000400 sec
D16 0.00020000 sec
o 0.00027400 sec

CHANNEL £1

18

10.00 usec
10.00 usec
000.00 usec
16.00000000
2.36689997
400.1314220 MHz

==

= GRADIENT CHANNEL
GPNAM1 SMSQ10.100

GPZ1 10.00 %
P16 1000.00 usec

F1 - Acquisition parameters
™ 128

SFO1 400.1314 MHz
FIDRES 28.512774 Hz
W 9.121 ppm
FnMODE QF

F2 - Processing parameters
sI 4

SF 400.1300123 MHz
WDW QSINE
ssB 0

LB 0 Hz

GB 0

BC 1.40

Fl - Processing parameters
ST

MC2 OF

SF 400.1300123 MHz
WDW SIN
ssB 0

LB 0 Hz

GB 0

Current Data Parameters
NAME J2-N10-37-1
B

EXPNO
PROCNO 1

F2 - Acquisition Parameters
Date_ 201407

Time

INSTRUM spect
PROBHD 5 mm PABEO BB/
PULEROG hsgeedetgp

™ 1024
SOLVENT

NS &

s 16

SHH 3649.635 Hz
FIDRES 3.564097 Hz
AQ 0.1403380 sec
RG 189.8

oW 137.000 usec
DE 6.50 usec
TE 00.0 ¥
CNST2 1450000000

00 0.00000300 sec
b1 1.45555794 sec
4 0.00172414 sec
p11 0.03000000 sec
013 0.00000400 sec
16 0.00020000 sec
D21 0.00345000 sec
HD 000003000 sec

el 10.00 usec
ez 20,00 usec
228 0.10 usec
PLWL 16.00000000 W

sFol 400.1314220 MHz

===se-oc CHANNEL £2 =====eoe
CPDERG2 garp

NUE2 13¢
EH 10.00 usec
20,00 usec
pcPD2 0.00 usec
PLWZ 73.00000000 W
PLWLZ 1.14053997 W
sFoz 100.6202727 Miz

= CRADIENT CHAMMEL =m=m=
1 5M5Q10.100

GPNAMZ SMS010.100
GPZl 80.00 %
cpz2

£l6 1000.00 usec

F1 - Acquisition parameters
™ 256

sFOL 100.6203 Mz
FIDRES 65.104164 Hz
sH 165.639 ppm
FRMODE  Echo-Antischo

F2 - Processing parameters
s1 1

sF 400.1300123 MEz
WDW QSINE
SSE 2

LB 0 Bz

6B 0

23 1.40

F1 - Precessing parameters
s1 1024
M2 echo-antiacho

sF 100.6127680 MHz
WOW SINE
SSB 2

L5 0 Hz

= 0
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'H NMR spectrum for compound 71

<)
BRUKER
(>

Current Data Parameters
JZ-N10-38-1
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140704
Time 22.44
INSTRUM spect
PROBED 5 mm PABEQ BB/
PULPROG 2930
OTIPS ™ 65536
OAc SOLVENT cDCl3
BnO o OTIPS NS 16
Ds 2
HO Ac SHH 8223.685 Hz
BnO- 0 FIDRES 0.125483 Hz
aQ 3.9846387 sec
RG 31.69
AcO DW 60.800 usec
DE 6.50 usec
AcO O TE 300.0 K
o) BnO D1 1.00000000 sec
TDO 1
OBn
CHANNEL £1
Nucl 16
P1 10.00 usec
PLW1 16.00000000 W
sFol 400.1324710 MHz
F2 - Processing parameters
sI 65536
SF 400.1300122 MHz
WDW EM
558 [}
LB 0.30 Hz
GB 0
PC 1.00

[
- ]
o

ppm

|
~ B = o
~ =2 -
=] | ed| 03|05 o
~ =

BC-APT NMR spectrum for compound 71

. M R . . HNOMONOOWNMANNMNODD-N OO M® DY O BRUKER
GOIIRZRASRRARAR szanziagzagansgegns 123243
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Current Data Parameters
NAME J

2-N10-38-1
EXPNO 2
PROCHO 1
F2 - Acquisition Parameters
Date_ 20140705
Time
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULFROG jmod
65536
SOLVENT cpe13
N: 1600
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
2Q 1.3631988 sec
RG 189.8
DR 20.800 usec
DE 6.50 usec
TE 300.0 K
CNST2 145.0000000
CNST11 1.0000000
D1 2.00000000 sec
D20 0.00683655 sec
DO 1
= CHANNEL f1 =
13
10.00 usec
20.00 usec

73.00000000 W
100.6228298 MHz

L e -

CPDPRG2 waltzlé
NuC2 8
PCPD2 90.00 usec
PLWZ 16.00000000 W
PLW12 0.19753000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127690 MHz
WDW

558 [

LB 1.00 Hz
GB [

PC 1.40

180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 -10 ppm
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COSY spectrum for compound 71

ppm
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HSQC spectrum for compound 71

OTIPS
OAc
BnO o OTIPS
HO OAc
BnO- 0
(0]
AcO
AcO Q
= ° ¢ 71 BnO

OBn

54 52 50 48 46 44 42 40 38 36 34

ppm

60
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70

75
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95

100
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Current Data Parameters
NAME JZ-N10-38-1
EXPNO 4
PROCNO 1

F2 - Acquisition Parameters
Date_ 201407

Time 22.46
INSTRUM 14
PROBHD 5 mm DABBO BB/
PULPROG cosygpppaf

™ 2048
SOLVENT cbpC13

NS 1

DS 8

SWH 3521.127 Hz
FIDRES 1.719300 Hz
AQ 0.2908660 sec
RG 8.47

D 142.000 usec
DE 6.50 usec
TE 300.0 K
DO 0.00000300 sec
Dl 1.90087700 sec
D11 0.03000000 sec
D1z 0.00002000 sec
D13 0.00000400 sec
D16 0.00020000 sec
ND 0.00028400 sec

= CHANNEL f1 =

1H
10.00 usec
10.00 usec
2000.00 usec
16.00000000
2.36688997
400.1315028 MHz

==

GRADIENT CHANNEL =:
5MSQ10.100

GPZ1 10.00 %

P16 1000.00 usec

F1 - Acquisition parameters
™ 128

SFO1 400.1315 MHz
FIDRES 27.508802 Hz
sW 8.800 ppm
FnMODE QF

F2 - Processing parameters
sI 4

SP 400.1300122 MHz
WoW QSINE
SSB 0

LB 0 Hz

GB 0

BC 1.40

F1 - Processing parameters
ST 1024
MC2 OF

SF 400.1300122 MHz
WDW SIN
SSB 0

LB 0 Hz

GB o

Current Data Parameters
NAME Jz-N10-38-1
5

PROCHO 1

INSTRUM speet
PROBHD S mm PABBO B8/
PULPROG hsgeedetgp

£ 1024
SOLVENT epe13

NS 8

B 16

suH 3521.127 Hz
FIDRES 3438600 Hz
aQ 0.1454580 sec
RG 189.81

Bi 142.000 usec
DE £.50 usec
1E 300.0 K
cNsT2 145.0000000

50 0260000300 sec
b1 45043802 sec
B4 00172414 sec

0

0.03000000 sec
bl13 0.00000400 sec

0.00020000 sec

0000345000 sec
o 0.00002000 sec
ZGOPTNS

~= CHANNEL f1

20010 %
rle 100000 usec

Fl - Acquisition parameters
™ 256

sFoL 100.6203 MHz
FIDRES €5.104164 Hz
W 165.639 pem
FoMODE  Echo-Antiecho

F2 = Processing parameters
sI

sF 400.1300122 MHz
WM QSINE
558

Le 0 Hz

=) 0

I 1.40

F1 - Processing parameters
s1 1024

mc2 eche-antiecho
s 100.6127690 MHz
wou States-TeP1

ssB

L= 0 Hz

= 0
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'H NMR spectrum for compound 72

)
BRUOKER
(<O

Current Data Parameters

NAME JZ-N10-39-1
EXPNO 1
PROCNO 1
OTIPS F2 - A:quisi:io;\nPaE?rg::ers
Date 14
OAc ime
Time 2.08
BnO o OTIPS INSTRUM spect
PMBO OAc PROBHD 5 mm PABBO BB/
BnO- (0] OTIPS PULPROG 2930
™ 65536
(¢] OAc SOLVENT cpel3
BnO-! (o] us 15
0 ns 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AcO (o) a0 3.5846387 sec
72 AcO (¢} RG 31.69
oW 60.800 usec
BnO DE .50 usec
IE 300.0 K
OBn D1 1.00000000 sec
TDO 1
CHANNEL £1
NUC1 18
Pl 10.00 usec
PLWL 16.00000000 W
sFo1 400.1324710 MHz
F2 - Processing parameters
sT 65536
SF 400.1300129 MHz
WOW M
ssE 0
B 0.30 Hz
G 0
BC 1.00

-
o

ppm

w0 | @

o o =

~ ™~ [}

o w
IO OMO A YN At D NOINMDINDM M NI T Do m
A NOANN A NNCAME T TMANOBO~ CHDNM -V ONEORN NN EMNOTNTOCONOMNTTOMOOACNNWOOT IS T T T M0

L o T NN O NN RN TMMO A ED NG AN 00D 00D o o

CCC OO a 0 ®W®BIES N WBB = [~ [~ =m0 o+ o - o - Ea AR CLREEE S BRUKER
FREEOONMAMMMANNNNNNNNNNNNNNNN A O OE 0RO NNNTITMOIMNMNNNAANNNONN AN OOC®® M~~~ N
A A A A A A A A A AA A A A A A A A A A A A A A A AR P RO R, OOOOOOOONN NN A oo LX)

ST | g e NP

Current Data Parameters
NAME JZ-N10-39-1
EXENO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140707

ime

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG jmod

TD 65536

SOLVENT CDC13

NS 1024

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

aQ 1.3631988 sec

RG 189.81

DW 20.800 usec

DE 6.50 usec

TE 300.0 K

CNST2 145.0000000

CNST11 1.0000000

DL 2.00000000 sec

D20 0.00689655 sec

TDO 1

CHANNEL f1

NUC1 13¢

Pl 10.00 usec

P2 20.00 usec

PLWL 73.00000000 W
o " . n - " PRTTR. P ™ ks I 5228298 Miz

g ¥ " ¥ " " L " Mo Laa W Y YT 4 P
T CHANNEL £2

CPDPRG2 waltzl6

NUC2 1H

PCPD2 90.00 usec

PLWZ 16.00000000 W

PLW12 0.19753000 W

sFO2 400.1316005 MHz

F2 - Processing parameters

SI 32768

SF 100.6127690 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 -10 -20 ppm
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COSY spectrum for compound 72

BRUKER
ppm (O

Current Data Parameters
NAME J:

7-N10-39-1
EXPNO n
PROCNO 1
3.6 F2 - Acquisition Parameters
R Date_ 201407
Time 2.10
INSTRUM
PROBHD 5 mm PABBO BB/
PULPROG cosygpppat
3.8 ™ 2048
- SOLVENT cnci3
NS 4
B Ds &
sun 3546.099 Hz
FIDRES 1.731434 Hz
4.0 ag 0.2888180 sec
- RG 18.47
Dl 141.000 usec
DE 6.50 usec
TE 300.0 K
Do .00000300 sec
—4.2 D1 90292501 sec

0
1
0.03000000 sec
D1z 0.00002000 sec
0
0
0

00000400 sec
00020000 sec
00028200 sec

-a.4

PO 10.00 usec
Pl 10.00 usec
P17 2000.00 usec
~4.6 PLW1 16.00000000 W
BLW10 2.36689997 W
sFO1 400.1315558 MHz
GRADIENT CHANNEL
4.8 » MS010.100
8 GPZ1 10.00 %
B16 1000.00 usec

F1 - Acquisition parameters
™ 128

5.0 SFO1 400.1316 MHz

o FIDRES 27.703901 Hz
sw 8.862 ppm
FnMODE oF

F2 - Processing parameters
ST 4

SF 400.1300129 MHz
WDW QSINE

53B 0

LB 0 Hz

GB 0

u 0 [=s) 5.4 pC 1.40

F1 - Brocessing parameters
4

st 10z
MCc2z OF
SF 400.1300129 MHz
T T T T T T T T T T T 5.6 e o s

I
56 54 52 50 48 46 44 42 40 38 36 3.4 ppm B oom

HSQC spectrum for compound 72

<)
BRUKER
(<O

[ Current Data Parameters
L NAME J2-N10-39-1
EXEND 5
e D° ~ 55 PROCNO 1
[ F2 - Acquisition Parameters
r Date_ 20140707
L Tim EN
INSTRUM spect.
r PROBED 5 mm PASEO BB/
- 60 PULPROG hsgeedetgp
™ 1024
F SOLVENT cocl3
= @ ) @ NS 8
— ‘ -4 r bs 16
E @ L SWH 3546.099 Hz
FIDRES 3.462988 Hz
r a0 0.1444340 see
- 65 RG 189,81
oW 141.600 usec
r DE 6.50 usec
L 0K
cnsT2 145.0000000
— v F Do 0.00000300 sec
L D1 1.45146203 sec
— o @ D4 0.00172414 sec
~ 70 b1l 0.03000000 sec
L D13 0.00000400 sec
b1% 0200020000 sec
= (] ° E D21 0.00345000 sec
™G 0.00003000 sec
@® % r 260PTNS
= [ amesmese CHANNEL £1
— — 75 NUC1
— L el 10.00 usec
e2 20.00 usec
@ r £23 0.10 usec
— (=] L LWL 16.00000000 W
— (=] SFO1 400.1315558 MAz
[ CHANNEL £2 =
- 80 arp
L 13¢
10.00 usec
r 20100 usec
L .00 usec
73.00000000 «
F 114055997 W
- 85 100.6202727 Mz
OTIPS L emmeme GRADIENT CHANNEL memm=
cPNAML SMS010.100
OAc r GonaM2 5M5Q10.100
BnO [e) OTIPS L crzl 80.00 %
crz2 20010 %
PMBO OAc r e16 1000.00 usec
BnO- O OTIPS - 90 £1 - Acquisition parsmeters
r ™ 256
o OAc L s£01 100.6203 Mz
BnO- o) FIDRES €5.104164 Hz
1) t sw 165.639 ppm
L FMODE  Echo-Antiecho
AcO — F2 - Processing parameters
72 OO 95 st © 1024
AcO r sF 400.1300129 MHz
L WO QsINE
a BnO 558 2
r s 0 Hz
) OBn L G o
° [ BC 1.40
100 £1 - brocessing pasanscers
s1 1024
E mcz echo=antiecho
. . . SF 1006127690 Méiz
T I T I T I I I I I I I WOH States-1pP1
56 54 52 50 48 46 44 42 40 38 36 3.4 ’
s 0 Hz
.l K . R . n . . . . a E pPpm = H
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'H NMR spectrum for compound 73

<)
BRUKER
(><)

Current Data Parameters
NAME JZ-]

Io—40-1
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140707
OTIPS Time 23.40
INSTRUM spec
OAc PROBED 5 mm PABEO BB/
BnO (o] OTIPS PULPROG 2930
OAc ™ 65536
HO OTIPS SOLVENT €pc13
BnO-| (o] NS 16
DS 2
o Oéc Sy 8223.685 Hz
BnO- FIDRES 0.125483 Hz
(o] AQ 3.9846387 sec
RG 31.69
AcO fo) D 60.800 usec
DE 6.50 usec
73 AcO [*] TE 300.0 X
BnO D1 1.00000000 sec
DO 1
OBn CHANNEL f1
nue1 1H
P1 10.00 usec
PLW1 16.00000000 W
SFO1 400.1324710 MHz
F2 - Processing parameters
s1
SE 400.1300130 MHz
WDW EM
sse 0
Le 0.30 Hz
GB 0

J& W U

|1 [ UL L (RN |
- ~

0 m|w|0|O|0| o DD ©

< ooo SRS o

w0 o= v= |16 | | | += | 05| S| 0 10 (]

o - ©
~T o FOMOO0 M@ M M
aT oo FNNOROTITMHONNREND YOOTNTMOANNROTNNONO TN T W DM WTowmMETENAMN ML
rTmeas L Y SR SR RANAR R EshESnZabatSeInn S eBrUOoON®B®O O
coooa DOMDE OO WO D S - s o T .- - R BRUKER
Ll il = -] MMM NNNNNNNNNNN mmcﬁhmmmmmmq—vvmmmmmm-—lmmmmNN-—lH ODQDDmmhhthN
e e e e e e e e e e B B B B Lol A TG T ol o o o o e o S il el el ol ol ol il R Vo e UV e R Ue Ve IRV RV e} NN NN A e

a
X

i e

Currerl Data Parameters

JZ-N10-40- 1
EXPHU
PROCNO 1
F2 - Requisition Parameters
Date_ 20140708

] 1.33
INSTRUM spect
PROBED 5 mm PABBO BB/
PULPROG jmod
™ 65536
SOLVENT cocl3
NS 1600
os 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG .
oW 20.800 usec
DE 6.50 usec
TE 300.0 x
cusT2 145.0000000
cnsTi1 1.0000000
Dl 2.00000000 sec
D20 0.00689655 sec
™0 1
. l J posan il
g " u y it o ot

CHANNEL f2 =
waltz

18

90.00 usec
16.00000000 W
0.18753000
400.1316005 MHz

F2 - Processing parameters
sT 32768

sF 100.6127690 MHz
WDW

ssB 0

LB 1.00 Hz
cB 0

BC 1.40

B I o e I o e O I e B R BN AR
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0o -10 ppm
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COSY spectrum for compound 73

ppm

(>

Current Data Parameters
NAME

4.8

™

r5.0

st
sF
WDH
5.2 ssB
= LB
- GB
BC

5.4

54 52 50 48 46 44 42 40 38 3.6 ppm 4

HSQC spectrum for compound 73

ppm

- 65

70

75

OTIPS I

Bro—~ L 76°  oTiPs -
HO OAc - 90

BnO- 0 OTIPS
o OAc
BnO- o
o

AcO— & - 95

73 AcO S} |

é BnO L

° o8n 100

54 52 50 48 4.6

ppm

J2-N10-40-1
EXPNO 4
PROCNO 1
F2 - Rcquisition Parameters
3.6 Date_ 20140707
! ime 23.42
INSTRUM spect
PROBHD 5 mm PABEO BB/
BULPROG cosygpppaf
2048
SOLVENT cpels
3.8 N; 4
DS 8
swi 3448.276 Hz
FIDRES 1.683728 Hz
AQ 0.2970100 sec
RG 15.91
~4.0 DW 145.000 usec
DE 6.50 usec
TE 300.0 ¥
Do 0.00000300 sec
D1 1.89473295 sec
D11 0.03000000 sec
~4.2 D12 0.00002000 sec
D13 0.00000400 sec
D16 0.00020000 sec
™o 0.00023000 sec
CHANNEL 1
4.4 20 10.00
Bl 10.00
P17 2000
BLWL 16.00000000 W
BLW1O 2.36689997 W
4.6 sFOL 4001316266 Mz
GRADIENT CHANNEL
GPNAM1 5MSQ10.100
Gez1 .
P16 1000.00 usec

Fl - Acquisition parameters
128

SFOL 400.1316 MHz
FIDRES 26.939655 Hz
5 8.618 ppm
FMODE oF

400.1300130
QSINE

0 Hz
0
1.40
1024

QF
400.1300130
SIN

F2 - Processing parameters
24

MHz

F1 - Processing parameters

MHz

<)
BRUKER
(<D

Current Data Parameters
MAME JZ=N10-40-1
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140708
Time 1.
INSTRUM spect
PROBHD 5 mm PABSO 85/
PULEROG hagesdetgp

103!
SOLVENT cnels
NS 3
Ds 6
SWH 3448.276 Hz
FIDRES 3.367457 Hz
AQ 0.1485300 sec
RG 189.81
oW 145.000 usec
DE 6.50 usec
TE -0 K
CNST2 145.0000000
Do 0.00000200 sec
D1 1.44736600 sec
=11 0.00172414 sec
D11l 0.03000000 sec
D13 0.00000400 sec
D16 0.00020000 sec
D21 0.00345000 sec
INO 0.00003000 sec

CPDPRGZ
HUCZ

e16

= CHANNEL £2

CHANNEL f1 =

1H

10.00 usec

20.00 usec

.10 usec
16.00000000 ®

400.1316266 MHz

F1 - Acquisition parameters
™ 256

sFol

FIDRES 1

sH 65.639 ppm
FnMODE  Echo-Antischo

a1
S
WD
ss8
LB
GB
BC

F2 - Processing parameters

400.1300130 Miz

Fl - Processing parameters
s1 1024

MC2 echo-antiecho

sF 100.6127690 Mz
WDW States-TPFL

sSB z

LB 0 Hz

GB

0



'H NMR spectrum for compound 74

OLev
Bno Ac OTIPS

BnO C
BnO‘ OTIPS
O C
OTIPS
Ac
BnO-
74

AcO
BnO

OBn

BRUKER
(>0

Current Data Parameters
NAME JZ-N10-41- 1

EXPNO

PROCNO 1

F2 - Acquisition Parameters

Date_ 20140709

Time 17.24

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2930
65536

SOLVENT cpcl3

NS 16

DS 2

SWH 8223.685 Hz

FIDRES 0.125483 Hz

aQ 3.9846387 sec

RG 31.69

DR 60.800 usec

DE 6.50 usec

TE 300.1 K

Dl 1.00000000 sec

TDO 1

CHANNEL £1

NUCL 1H

31 0.00 usec

PLW1 16.00000000 W

sFol 400.1324710 MHz

F2 - Processing parameters

sI 36

SF 400.1300136 MHz

WDW

SSB 1]

B 0.30 Hz

GB 0

BC 1.00

"l

Current Data Parameters
NAME I

Z-N10-41-1
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140710
Time 2.25
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG jmod
D 65536
SOLVENT CcDC13
NS 1600
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 189.8
DW 20.800 usec
DE €.50 usec
TE 300.2 K
CNST2 145.0000000
CNST11 1.0000000
D1 2.00000000 sec
D20 0.00689655 sec
TDO 1
CHANNEL f1l
13C
10.00 usec
20.00 usec
PLW1 73.00000000 W
rpbesemiiidbimaintessmp b5 2 8. M1z

CHANNEL £2
CPDPRGZ waltzlé
NUC2 18
PCPD2 90.00 usec
BLWZ 16.00000000 W
PLW12 0.19753000 W
SFOZ 400.1316005 MHz

F2 - Processing parameters
SI

SF 100.6127690 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

BC 1.40

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

10 0 -10 ppm
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COSY spectrum for compound 74

<)
BRUKER
(>

4.0 b

— D11
4.2 0

-4.4

4.6

GENAM1
4.8 Gez1
P16

~5.0 SFO1

— 5 6 MCZ
- SF

W

\ \ \ T \ T \ \ \ \ \ \ o

56 54 52 50 48 46 44 42 40 38 36 ppm Le
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HSQC spectrum for compound 74

ppm

- 60

- 65

@ @ o [
o0 Oa® I

@@% % - 75

70

i

— 80

- 85

OLev r
; Bro~ L 76° OTIPS .
OAc r
B0 o o OTIPS - 90
3 0 OAc t
BnO- (0] OTIPS
o) OAc t
3 BnO- Qo L
o ~ 95
if 74 AcO [e) [
AcO o
- @ BnO [
— ® oBn 100

o

[ [ I
56 54 52 50 48 46 44 42 40 38 36 34  ppm

cococoeoro

CHANNEL £1

= GRADIENT CHANNEL =:
M5010.100

ppm cuxsert ata sarametsss

NAME J2-N10-41-1

EXPNO 4

3.4 EROCHO 1
F2 - Acquisition Parameters

pate_ 20140709

Time 17.44

-3.6 INSTRUM

DPROBHD 5 mm PABBO BB/

BULEROG cosygpppaf

2048

SOLVENT coc13

3.8 N 4

& DS 5

00000300 sec
91521299 sec
03000000 sec
00002000 sec
00000400 sec
00020000 sec
00027000 sec

it
10.00 usec

400.1314158 MHz

0 %

1000.00 usec
F1 - Aecquisition parameters
™ 128

400.1314 MHz

FIDRES 28.935184 Hz
su 5.256 ppm
FnMODE oF
5.2 £2 _ Processing parameters
- ST
SF 400.1300136 MHz
WDW QSINE
sss
LB
5.4 B
= 1.40

F1 - Processing parameters
ST 1024

oF
400.1300136 MHz
sIn

<)
BRUKER
(<)

Current Data Parameters
HAME JZ-N10-41-1
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20140709

Time 23.03
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG hsgeedetgp
T 1024
SOLVENT €pcl3
NS 16
bs 16
SwH 3703.704 Hz
FIDRES 3.616898 Hz
AQ 0.1382900 sec
RG 189,61
oW 135.000 usec
DE 6.50 usec
T 300.1 K
CNST2 145.0000000
Do 0.00000300 sec
b1 1.45760596 sec
D4 0.00172414 sec
D11 0.02000000 sec
D13 0.00000400 sec
D16 0.00020000 sec
21 0.00345000 sec
ND 0.00003000 sec
ZGOPTNS
mmmme CHANNEL fl =e=cccca
c1 18
10.00 usec
20.00 usec
228 0.10 usec
PLW1 16.00000000 W
sFol 400.1314158 Mz
=mmmee=e CHANNEL f2
CPDPRGZ g
Nuc2
23 10.00 usec
I 20.00 usec
PCPD2 80.00 usec
PLN2 73.00000000 W
PLW12 1.14059997 W
SFO2 100.6202727 MHz

P16 00 usec

F1 - Acquisition parameters
™ 256

sFol 100.6203 Mz
FIDRES 65.104164 Hz
SW 165.639 ppm
FnMODE  Echo-Antiecho

F2 - Processing parameters

&F 400.1300136 MHz
WOW QSINE
SSB 2

LB 0 Hz

= 0

rC 1.40

F1 - Processing parameters
£-34 1024

Mc2 echo-antiecho

sF 100.6127690 MHz
WOW States-TPPI
558 2

L8 0 Hz

= 0

S63



'H NMR spectrum for compound 75

o)

(>0

Current Data Parameters

NAME Jz-N10-42-1
EXPNO 101
PROCNO 1
OH
F2 - Acquisition Parameters
OAc oTIPS Date_ 20140710
BnO (o] Time 21.42
OAc INSTRUM spec
BnO _ OTIPS PROBHD 5 mm PABEO BB/
BnO O
n o OAc PULPROG 2g30
o OTIPS ™D 65536
BnO- SOLVENT cDcl3
o) NS 16
BnO- Oéc DS 2
n SWH 8223.685 Hz
(e] FIDRES 0.125483 Hz
no 3.9846387 sec
75 AcO o) RG 31.69
AcO (o) W snésgg usec
DE .50 usec
BnO TE 300.0 K
D1 1.00000000 sec
OBn D0 1
CHANNEL £1
NUC1 11
P1 10.00 usec
PLWl 16.00000000 W
sFOl 400.1324710 MHz
F2 - Processing parameters
51 65536
SF 400.1300131 MHz
WD EM
SSE 0
1B 0.30 Ez
GB 0
BC 1.00

35.46

B3C-APT NMR spectrum for compound 75

127.66
127.60
127.57
127.54
127.52
99.95
99.79
99.21
97.76
78.51

o
©
-
o~
-

127.97
127.94
127.86
127.82
127.73

0w o
"o o
@ @~
K]
-

128.45
128.38
128.37
128.35

o e
aw
w0 @
(RS
-

138.46
138.36
138.22
138.04
137.96

&
©
@
o
-

170.98
170.26
170.08
169.99
169.24
75.82

w
o
w
~

73.58

73.43
69.12

66.85

©
o
@
©

-
kN
I
©

61.82
61.61
61.48
20.96
20.95
20.86
20.85
20.79
20.63
18.06
17.96
17.91

3
™
o
~

75.06
75.01
73.93
73.84
73.40
73.06
72.75
72.10
72.06
71.83
71.74
69.24
62.21
29.70

©
o
w
-

98.44
77.78
77.26

) C><)
2 BRUKER
i 2 N\ T\ g (<O

Current Data Parameters
NAME JZ-N10-42-1
EXPNO 102
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140710
Time 22.04
INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPROG jmod
™ 65536
SOLVENT €DC13
NS 1024
DS 4
SHH 24038.461 Hz
FIDRES 0.366798 Hz
A 1.3631988 sec
RG 189.8
DW 20.800 usec
DE 6.50 usec
TE 300.2 K
CNST2 145.0000000
CNST11 1.0000000
3 2.00000000 sec
D20 0.00689655 sec
TDO 1
CHANNEL f1 =
13c
10.00 usec
| 20.00 usec
o - W
bt ﬁn.szzazga MHz
CHANNEL £2
waltz16
1H
90.00 usec

16.00000000 W
0.19753000 W
400.1316005 MHz

F2 - Processing parameters
32768

sI

SF 100.6127690 MHz
WD EM
55B 0

LB 1.00 Hz
GB 0

BC 1.40

T \ \ T \ \ T T T \ T \ \ \ T \ T T T T \ T
180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 0 -10 -20 ppm
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COSY spectrum for compound 75

<)
BRUKER
(>

ppm Curcant Data Paramaters
NANE Jz-N10-42-1
EXENO Toa
3.4 PROCNO 1
£2 - Acquisition rarameters
Date_ 2014
21.11
INSTRUM Spect
3.6 PROBHD 5 mm PABEO BB/
- PULPROG cosyapppat
™ 2048
SOLVENT encis
NS 1
s 8
~3.8 s 3731.343 &z
FIDRES 1.821945 sz
u a0 0.2742820 sec
&G 15.51
o 134.000 usec
L 4.0 oE 6.50 usec
s 1= 300.0 %
Do 0.00000300 sec
L 1161726100 sec
11 0203000000 sec
12 0000002000 sec
—4.2 D13 0.00000400 sec
- l6 0200020000 sec
mo 0.00026800 sec
CHANNEL £1 =
1H
4.4 20 10.00 usec
L 1000 usec
P17 200000 usec
PLiL 16.00000000 W
PLH10 2.36689997 W
4.6 sFo1 4001313938 Miz

GRADIENT CHANNEL
SMSQ10.100
10.00 %

1000.00 usec

4.8

Fl - Aeguisition parameters
™ 128

SFO1 400.1314 MHz
FIDRES 29.151119 Hz
sw 53.325 ppm
5.0 Fawone o
o 5
F2 - Processing parameters
st 102
SF 400.1300131 MHz
5.2 WD asINE
- ssB 0
1= 0 sz
GB 0
PC 1.40
n o o 5.4 Fl - Processing parameters
ST 1024
Mc2 QF
s¥ 400.1300131 Miz
Wi s
5.6 ssB 0
- LB 0 Hz
GB 0

56 54 52 50 48 46 44 42 40 38 3.6 3.4 ppm
HSQC spectrum for compound 75

(>

Current Data Parameters

ppm

L NAME Jz-N10-42-1
EXPNO 105
r PROCNC 1
r F2 - Acquisition Parameters
[ 60 Date_ 20140710
Time 23.04
e F INSTRUM spect
@ s @ F PROBHD 5 mm PABEO 88/
¥ PULPROG hageedetap
— @ + ™ 1024
1 SOLVENT 13
[ NS 3
- s 16
65 SHH 3731.343 Ha
[ FIDRES 3.643890 Hz
L a0 0.1372660 ssc
RG 189.81
—_— i) F DW 134.000 usec
oE 6.50 usec
_ ° @ (] [=] r TE 300.2 K
— 70 145.0000000
3 00 0.00000300 ssc
F 1.45862997 sac
— e % %@ L 0.00172414 sec
] 0.03000000 sac
% L 000000400 sec
w = © 0.00020000 sec
r 0.00345000 sac
% @ @ @ % - 75 0.00003000 sec
° L - CHANNEL £1
e 1
=] L 10.00 usec
@ 20.00 usec
3 F .10 usec
— 80 16.00000000 W
srol 400.1313938 Miiz
E L
mmececee CHANNEL £2 =eme=ee=
r CPOPRG2 qarp
F NuCc2 13c
3 10.00 ussc
F 24 20.00 usec
- [ 85 PCPD2 20.00 usec
pLiZ 73.00000000 &
r PLW12 1.14059997 W
SFoz 100.6202727 MHz
OH L ~= GRADIENT CHAMNEL mamm=
OAc GENAML 5M5010.100
OTIPS F GPNAM2 SMSO10.100
BnO o L 90 Gezl 20.00 %
BnO OAc cpz2 20010 %
O OTIPS [ P16 1000.00 usec

"

BnO 0 OAc B Fl - Acquisition parameters
L ™ 256
BnO- O OTIPS sFo1 100.6203 MHz
E F FIDRES 65.104164 Hz
o Oéc [ W 165.639 ppm
BnO- 95 EnMODE  Echo-Antiecho
(¢]

£2 - Processing parameters
B 1024

75 AcO Ie) [ s C 1024
— L SF 400.1300131 MHz
= 6 ¢ A0 N0 i wy e
3 —100 o i
OBn F e 1.40
F 21 - brocessing par..agiserg
E r ez echo-antiecho )
— T T T T T T T T T T o Stsiesorser T
SSB 2
56 54 52 50 48 46 44 42 40 38 36 34 ppm e 0 s
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'H NMR spectrum for compound 76

<)
BRUKER
(>

Current Data Parameters

NAME J2-N10-23-1
EXPNO 1
BnO PROCNO 1
\
BnO-P~ F2 - Acquisition Parameters
\O Date_ 20140713
Time 18.06
INSTRUM spect
OAc OTIPS PROBHD 5 mm PABBG BB/
BnO (e} OA PULPROG 2930
c ™ 65536
BnO _ o) OTIPS SOLVENT cpels
BnO OA NS 16
(o] C DS 2
BnO- o OTIPS SWH 8223.685 Hz
o OAc FIDRES 0.125483 Hz
a0 3.9836387 sec
BnO-| o) RG 31.69
o DH £0.800 usec
DE 6.50 usec
TE 300.0 X
76 AcO O D1 1.00000000 sec
AcO (o] TDO 1

BnO

= CHANNEL f1
NUCL 18

OBn 3 10.00 usec
BLW1 16.00000000 W
SFOL 400.1324710 MHz
F2 - Processing parameters
s1 36
SF 400.1300134 MHz
WDW EM
SSB o
LB 0.30 Hz
GB [

BC 1.00

45.11

B3C-APT NMR spectrum for compound 76

CeengeaTann an g ann i Ta g e T aE Dt aL
872580923425958880 5277833350005 85 e vene 0auuaaaTARaT H85405000955985855 955 P
- L R T TR IR NN DYWMNOO RO NENAN IO A HBIOMNNN A @O0 00— @ RUKER-=>:=-
Ehcie i e e b R OO L b U BRI B L ERE L RRRERLLS 827
T L L L AL L LR T T pOT F N SR SO R S SR e
R R AN AN AN AARAARERE AR e r e ddaddrrddddddddddadaddddddde (S Y 150d

EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date_ 20140713

Time 21.42

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG jmod

™D 65536

SOLVENT CDC13

NS 1859

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

20 1.3631988 sec

RG 189.81

DW 20.800 usec

DE 6.50 usec

TE 0.0 K

CNsST2 145.0000000

CNST11 1.0000000

D1 2.00000000 sec

D20 0.00689655 sec

TDO 1

CHANNEL f1

NUC1

Pl 10.00 usec

B2 20.00 usec
n . N L " _ L 73.00000000 W
e it " y i " ’ T " N P 100.6228298 Miz

‘I CHANNEL f2

CPDPRG2 waltzl6

NUC2 1H

PCPD2 90.00 usec

PLW2 16.00000000 W

PLW12 0.19753000 W

SFO2 400.1316005 MHz

F2 - Processing parameters

SI 32768

SF 100.6127690 MHz

WDW EM

SSB 1]

LB 1.00 Hz

GB 0

PC 1.40

T T T T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 -10 -20 ppm
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COSY spectrum for compound 76

BRUKER
(<O

ppm
3.4 g
4

EXPNO
PROCNO 1
F2 - Acquisition Parameters
73 6 Date_ 20140713
- Time 18.14
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULEROG cosygpppqf
b 2048
3.8 SOLVENT cDel3
- NS 4
Ds 8
r SWH 4166.667
FIDRES 2.034505
a0 0. 245&100 sec
-4.0 RG
bW 1zn nnn usec
DE 6.50 usec
TE 300.0 K
DO 0.00000300 sec
_4 2 D1 1.94593298 sec
. D1l 0.03000000 sec
D12 0.00002000 sec
D13 0.00000400 sec
D16 0.00020000 sec
INO 0.00024000 sec

4.4

CHANNEL £1

10.00 usec
10.00 usec
2000.00 usec
16.00000000 W
2.36689997 W
400.1313680 MHz

~4.6

GRADIENT CHANNEL

4.8 GPNAM1 5M5Q10.100
- GPZ1 10.00 %
P16 1000.00 usec

F1 - Acquisition parameters
™ 128

~5.0 SFol

400.1314 MHz

FIDRES 32.552082 Hz
SW 10.413 ppm
FnMODE QF
5.2 F2 - Processing parameters
B 51 4
SF 400.1300134 MHz
L WOW QSINE
5B 0
LB 0 Hz

— GB 0
o 5.4 BC 1.40

F1 - Processing parameters
sI
MC2

5.6 s&

QF
400.1300134 MHz
SIN

56 54 52 50 48 46 44 42

HSQC spectrum for compound 76

40 3.8

T T T T e
SSB 0

3.6 3.4 ppm e i

o)
BRUKER
(<)

ppm

Current Data Parameters

NAME J2-N10-43-1
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140713
~ 60 Time 23.27
INSTRUM £
— PROBHD 5 mm PABEO BE/
-— 3 PULEROG haqeedetqp
™
r SOLVENT c:cu
F NS
s
~ 65 e i166.667 1
L_ =3 [=] L FIDRES 4.063010 Hz
A ©0.1229300 sec
k! r RG 189.81
L oH 120.000 usec
[— (5] @ e 6.50 usec
(- @ o o : 5 5% &
- 70 cusT2 45.0000000
3 50 0700000300 sec
3 =) F b1 1.47296596 sac
—_— @ e D4 0.00172414 sec
— (-] o o § 8%5caano 2oc
3 % 013 0.00000400 sec
W D16 0.00020000 sec
b21 000345000 sec
@ = 75 MO 0.00003000 sec
(=] 2GOPTHS
e CHANNEL f1 =
53 o 10.00 usec
-5 @D 20.00 usec
0.10 usec
- 80 16.00000000 @
400.1313680 Mz
== CHAMNEL £2 ==
BnO O garp
13c
BnO-F~ 10.00 vsec
\ 20.00 usec
o] = 85 £0.00 usec
73.00000000 W
OAc 1.14059997 W
BnO 0o o-nps 1006202727 Mz
L C GRADIENT CHANNEL ===
3 BnO ceNAy M5010.100
BnO‘ OT”:'S - 90 GonaMa SMsQ10.100
cez1 50.00 %
Grz2 20010 %
Bn() OTIPS rl6 1000.00 usec
OAc b F1 - Acquisition parznecers
- 256
BnO r o1 100.6203 maz
[ Fioaes €5.1041€4 Hz
95 1351655 pom
76 r FAMODE  Echo-hnt sacho
& AcO r g parameters
3 r 1024
— BnO L sF 400.1300134 Mz
@ WOW QSINE
= ssE 2
OBn 100 = .
= o
¥C 1.40
Fl - Processing parameters
s1 1024

\
56 54 52 50 48 46 44 4.2

echo-antiecho
sF 006127690 Mz

1
40 38 36 34

e staicacton:
ppm 558

LB 0 Hz

GB o

S67



HSQC-TOCSY spectrum for compound 76

~ 65

- o © ¢ i
— ) °g 2. [
] [ = 3 =] @ ° o - 70
= o .0 o oo © o ¢ o i
2 P °e [
- — OO o o % - 75
_— © e o o [
— =] [=]

~ 80

~ 85

- 90

- 95

=) 100

\ T T \ \ T T \ \ T T
56 54 52 50 48 46 44 42 40 38 3.6

HMBC spectrum for compound 76

- 60

= 0 g '

L - 65
:: ’ 'p | . 5—70
= ! ﬁg’ Il '@ 'hdﬂn' L :_75
= 0 W bu :

- 80
- 85
- 90

- 95

o0 @ "1 I i

il

; ;
58 5.6 54

T T T T T \ — T T
52 5.0 48 46 44

I — "
42 40 38 36 34 ppm

Current Data Parameters
HAME J2-N10-43-1
EXPNO 1
FROCNO 1

F2 - Acquisition Parameters

Date_ 4
e 3.34

INSTROM

PROBHD 5 mm PAREO 23/

PULBROG hageetgpml

™ 1024

SOLVENT coc1

4166.667 Hz

0.00002000 sec
000000400 sec
0.00020000 sec
000003000 sec

wuc1 1
PL 10.00 usee
P2 20100 usec
5 17.34 usee
6 26100 uses
P71 0 usec
P17 00 uses
P28 0.10 usee
PLH1 16.00000000

FLH10 236683997

sFo1 400.1313680 Muz

= CHANNEL £2 mwmms
gax

©
s
10.00 usec
0,00 usec
FCPD2 00 usec
PLU2 73.00000000 W
PLW12 1.14059997 ®
sFoz 100.6202727 MHz
==mm== GRADIENT CHANNEL m=mm=
GPNAML SMSQ10.100
cPNANZ SMS010.100
ezl 80.00 %

165.639 ppm
FaMODE  Echo-Antiecho

F2 - Frocessing parameters
T q

sF 400.1300134 MHz
wDu QSTRE
ssB 2

B 0

e 0

FC 1.40

F1 - Processing parameters
s1 1024
Mcz echo-antiecho

sF 100.6127591 Miz
WO States-TPPI

ssB 2

= 0

e 0

<)
BRUKER
(<)

Current Data Parameters
HAME JZ-N10-43-1
6

EXPNO
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140714
Time 1.20
TNSTRUM spect
PROBED 5 mm PARBO BB/
PULPROG hmbcgpndgf

™ 205
SOLVENT cpc13

NS 32

DS 16

SWH 4166.667 Hz
FIDRES 1.017253 Hz
agQ 0.4315700 sec
RG 189.81

DH 120.000 usec
DE 6.50 usec
TE 300.0
CNST13 £.0000000

Do 0.00000300 sec
D1 1.39268506 sec
D& 0.06250000 sec
D16 0.00020000 sec
N 0.00002235 sec

= CHANNEL f1 =

NUC1

P1 10.00 usec

P2 20.00 usec

PLW1 16.00000000 W

SFO1 400.1313680 MHz
= CHANNEL £2 =

NUC2 13

P3 10.00 usec

PLW2 73.00000000 W

5F02 1006228138 MHz

= = GRADIENT CHANNEL

GPNAML SMSG10.100

GPNAMZ SMSG10.100

GPNAM3 SMS5G10.100

GPZ1 50.00 &

GPZ2 30.00 &

GPz3 1010 &

P16 1000.00 usec

F1 - Acquisition parameters

™

SFO1 100.6228 MHz

FIDRES 174.592422 Hz

su 222 .095 ppm

FnMODE oF

F2 - Processing parameters

sI 1024

SF 400.1300134 MHz

WDW SINE

55B [

LB 0 Hz

GB o

BC 1.40

F1 - Processing parameters

s1 1024

MC2 oF

SF 1006127650 MHz

WDW States

SSB [1

LB 0 Hz

cE 0




1p NMR spectrum for compound 76

Current Data Parameters

NAME JZ-N10-43-1
EXPNO 12
PROCNO 1
2 F2 - Acquisition Parameters
o Date_ 20140713
N Time 18.11
(f INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CcDC13
NS 64
DS 4
SWH 64102.563 Hz
FIDRES 0.978127 Hz
RQ 0.5112308 sec
RG 189.81
DW 7.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 31p
Pl .00 usec
PLW1 55.00000000 W
SFO1 161.9674942 MHz
F2 - Processing parameters
SI 32768
SF 161.9755930 MHz
WDW EM
SSB 0
LB 1.00 Hz
e L T
PC 1.40
T T T T T T T T T T T
80 60 40 20 0 -20 -40 -60 -80 ppm
HRESIMS report for compound 76
Single Mass Analysis
Tolerance = 1000.0 PPM / DBE: min =-1.5, max =50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
1 formula(e) evaluated with 1 results within limits (up to 50 closest resulis for each mass)
Elements Used
C:132-132 H:170-189 0:35-35 23Na:0-1 Sii3-3 P:1-1
JZ-N10-43-1-20150212 167 (3.269)
1: TOF MS ES+
§.61e+001
100— 2464.1880
] 24631865 2465 1736
%:
1 2466.1563
1 ’
1 2f10i4973-2474 4812 2436 5403 24422820 24614412 " 248?.1436 2487 3445 3499 1812 2517 2112
Gﬁ.,w.‘ﬂ,h..w‘.hh:&.u‘.f....,‘!.‘ .‘..‘..Kﬂuh‘W.‘.J‘.]..‘.,‘.P‘|H‘..‘..‘Jl.ﬂ‘t|!..5]!.J.ﬂ‘..‘ Sl e e b miz
2400 2410 2420 2430 2440 2450 2460 2470 2430 2490 2500 2510
Minimum: -1.5
Maximum: 500.0 1000.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT 1-FIT (Norm) Formula
Z462.1118 2462.1170 -5.2 -2.1 46.5 16.0 0.0

C132 H179% 035 Z23Na 85i3
P
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'H NMR spectrum for compound 77

BRUKER
B0 0 (<O
BnO Rk)
Current Data Parameters
06' OH NAME JZ-N10-44-2-RE
BnO EXPNO 1
BnO - o OH PROCNO 1
no-
08 OH F2 - Acguisition Parameters
BnO- Date_ 20140812
o OH Time 22.07
BnO- Qo INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
HO o D 65236
77 HO O SOLVENT cDe13
BnO NS 16
DS 2
OBn SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 31.69
DW 60.800 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
DO 1
= CHANNEL f1 =
1H
.00 usec
16.00000000 W
400.1324710 MHz

FZ2 - Processing parameters
SI 65536
SF 400.1300154 MHz
WDW EM
55B 0
LB 0.30 Hz
GB 0
Jl} BC 1.00
L L
T T T T T T T T
9 8 7 6 2 1 0 ppm
|
o
-
wn
=
Current Data Parameters
NAME JZ-N10-44-2-RE
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140812
Time 23.08
INSTRUM spect
PROBHD 5 mm PABBO BB/
FULEROG jmod
D 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 189.81
bW 20.800 usec
DE 6.50 usec
TE 300.0 K
145.0000000
1.0000000
2.00000000 sec
J J‘ l 0.00689655 sec
A et m " L " t
L ” ¥ . ¥ w bk ™ HANNEL f1 =
13C
10.00 usec
20.00 usec
73.00000000 W
100.6228298 MHz
== CHANNEL f2
CPDPRG2 waltzl6
NUC2 18
PCPD2 90.00 usec
PLWZ 16.00000000 W
PLW12 0.19753000 W
SF02 400.1316005 MHz
F2 - Processing parameters
hs 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
BC 1.40
L e L o e T B L B B
160 150 140 130 120 110 100 90 80 70 60 50 ppm
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COSY spectrum for compound 77

52 50 48 46 44 42

HSQC spectrum for compound 77

4.0 3.8

ppm

3.4

3.6

3.8

4.0

4.2

44

4.6

48

5.0

5.2

5.4

3.6 34 ppm

5 mm PABO WO/
08y apppqt
2048

10.47
143,000 use:

-,
BRUKER
(>

Current Data Parameters

77

Wamtyunelld

OH

BnO-
(e}

8 D

e s
ppm S s
Sracio i
£2 - cquisition Paransters
— 60 Date_ 20140812
e 23038
e
PRGBS mn pASBS 25/
Tt © hihessorar
o 1%
Sowvans coets
s :
- 65 i e
e 246,503 s
e it u
0 o’il5a20 sec
e 165061
o 1155600 usee
S :0 weet
L = S0 ¥
70 cusz 1450000060
5 0%30000500 sec
5 I-idoiis sec
5 0100172434 2o
5 002000000 20
o2 300000400 308

Dle 000020000 sec
000345000 sec
000003000 sec

sro1 100.1316730 MHz
mmmmemes CHANNEL £2 =
cepeRG2 garp
Nue2 130

I 85 P2 10.00 usee
P 20,00 usec
pcpD2 usec
pLuz 73.00000000 W
pLH1Z 1.14053997 w0
sfo2 100.6202727 Miz
..... GRADIENT CHAMNEL mmmam

= 90 GPNAML 5MS010.100
GoNAM2 545010100
cpz1 20.00 %
cpz2 20010 %
P16 1000.00 usee

F1 - Aequisition parameters
™

- 95 sro1

1006203 Miiz

FIDRES £5.104164 Hz
s 165.639 ppm
FAMODE  Echo-Antiecho

F2 - Processing parameters
ST 4

100 ou

400.1300154 Mz
QsinE

558 F
s 0 hz

cs o

P 1.40

$1p NMR spectrum for compound 77

-1.356

Fl - Processing parameters
sI 1024

MCz echo-antiecho

ppm &

100.6127690 Mz

9753000 W
3320000 W
1316005 Mz

parameters

40 30 20 10 0

T
=10

T
-20

-30 -40
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'H NMR spectrum for compound 78

Hgo‘P/’o
\
o
OH
HO 0 OH (_.X?
HO o o BRUKER
HO-|
0 OH
HO- o OH
o OH
Ho- O
o Current Data Parameters
78 NAME JZ-N10-44-3
EXPNO 1
PROCNO 1
OH
HO F2 - Acquisition Parameters
Date_ 20140729
Time 23.56
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT D20
NS 16
D5 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 56.68
DW 60.800 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
1H
P1 10.00 usec
PLW1 16.00000000 W
SFO1 400.1324710 MHz
F2 - Processing parameters
8I 65536
SF 400.1299757 MHz
WEW EM
55B 4]
LB 0.30 Hz
GB 1]
T T T T T T T — I T — T T T T T — — T — T T T T T I T T 100
6.0 5.5 5.0 4.5 4.0 3.5 3.0 ppm
PyIgs WL )|
ool | [mfe(v|sc] T =)
b b I B et R e e
bt o BEeEE Y
13
C-APT NMR spectrum for compound 78
0 ©w
@ m COWOWNTONIRT HLRNNDONMOTDT N DN
P DO N ASTMEOBNAO ™ OMNNDDMOM® oD
o e memnEanEaaoTnEanaaneasnn T
EEEE! I e LD D BE%R
Current Data Parameters
NAME JZ-N10-44-3
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date 20140730
Time 4.41
INSTRUM spect.
PROBHD 5 mm PABBO BB/
PULPROG deptspl35
D 65536
SOLVENT D20
NS 2048
DS 4
SWH 16129.032 Hz
FIDRES 0.246110 Hz
AQ 2.0316660 sec
RG 189.81
DW 31.000 usec
DE 6.50 usec
TE 300.0 K
CNST2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D1z 0.00002000 sec
o |
CHANNEL f1 =
13c
10.00 usec
2000.00 usec
[
73.00000000 W
100.6208171 MHz
Crp60comp.4
0.500
0 Hz
11.15400028 W
= CHANNEL f2 =
waltzlé
1H
10.00 usec
20.00 usec
90.00 usec
16.00000000 W
0.19753000 W
400.1312797 MHz
F2 - Processing parameters
ST 32768
SF 100.6127690 MHz
WDW EM
B 0
T T T T T T T T T T T T T T T T T T LB 1.00 Hz
125 120 115 110 105 100 95 90 8 80 75 70 65 60 55 50 45 ppms  ° Lo
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COSY spectrum for compound 78
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Current Data Parameters

NAM; JZ-N10-44-3
EXENO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140730
me 0.10
INSTRUM
PROBHD 5 mm PABRO BB/
PULEROG cosyapppqf
™ 2048
SOLVENT D20
NS 4
DS 8
SHH 2202.643
FIDRES 1.075509 Hz
) 0.4649460 sec
RG 28.13
D 227.000 usec
DE £.50 usec
TE 300.0 K
Do 0.00000300 sec
D1 1.72679698 sec
D11 0.03000000 sec
D12 0.00002000 sec
D13 0.00000400 sec
D16 0.00020000 sec
INe 0.00045400 sec
CHANMEL £1
10.00 usec
10.00 usec
2500.00 usec
16.00000000 W
2.36689997 W
400.1319993 MHz

GRADIENT CHANNEL

GPNAM1 SMSQ10.100
GPZ1 10.00 %
P16 1000.00 usec

F1 - Acquisition parameters
TD 128

SFOL 400.132 MHz
FIDRES 17.208149 Hz
sH 5.505 ppm
FnMODE oF

F2 - Proces
SI

sing parameters

102.
400.1299732 MHz

SF
WDW OSINE
SSB 0

LB 0 Hz

GB 0

£ 1.40

F1 - Processing parameters
sI 1024
MC2 OF

sF 400.1299727 MHz
WDW SIN
ssB 0

LB 0 Hz

GB 0

<)
BRUKER
(<D

Current Data Parameters
NAME JZ=N10-44=3
EXPNO 5
PROCNO 1

F2 = Acquisition Parameters
20140

Date_
Time

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG hsqeedetgp

1™ 1024
SOLVENT D20

NS 16

bs 16
SWH 2202.643 Hz
FIDRES 2.151019 Hz
a0 0.2324980 sec
RG _81

bW 227.000 usec
bE 6.50 usec
1 0 K
cNsT2 145.0000000

0o 000000300 sec
b1 1.36339796 sec
D4 0.00172414 sec
b1l 0.03000000 sec
D13 0.00000400 sec
plé 0.00020000 sec
D21 0.00345000 sec
o 0.00003000 sec
ZGOPTNS

CHANNEL £2
g

1.14059997 W
100.6202727 MHz

1000.00 usec

F1 - Acquisition parameters
1 256

S 100.6203 MHz
FIDRES 65.104164 Hz
e 165.639 ppm
FAMODE  Echo-Antiecho

F2 - Processing parameters

51
sF 400.1299743 Mz
WoW ISIN

ssB 2

L8 0 Hz

= o

re 1.40

Fl - Processing parameters
s1 1024

Me2 echo-antiecho
sF 100.6127572 Mz
WoW States-TEFI

ssB 2

L8 0 Hz

= o
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HSQC-TOCSY spectrum for compound 78
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Current Dats Parameters

HAME JT-N10-44-3

EXPNO kil

PROCNO 1

F2 - Acquisition Parameters

Date_ 20140730

T

INSTROM spect

DROBHD 5 mm PAREO BB/

PULPROG hageetgpml

™ 1024

saLvENT 20

HS 16

os 16

sw 2202.643 Bz

FPIDRES 2.151018 Bz

ag 0.2320980 sec

RG 1;

oW 227.000 usec

DE .50 usec

.0

cNsT2 145.0000000
0.00000300 =ec

b1 1136339796 sec

D4 0172414 see

] 0.12000000 s=c

b1l 003000000 sac

b1z 000002000 sec

D13 0.00000400 sec

D16 0.00020000 sec

H0 0.00003000 s=c

236689997 W
400.1319993 Mz

CHANNEL f£2

100.6202727 Mz

ADIENT CHANNEL
GPNAML SMS010.100
GenAMz SMS010.100
GrPz1 30.00 =
cez2 20010 %
P16 1000000 usee

F1 - Acquisition parameters
™ 256

sFo1 100.5203 MHz
FIDRES 104164 Hz
" 165.639 m
FnMODE  Eche-Antiecho

£2 - processing parameters
EH 1024

sF 400.1299765 Mz
WoR os.

sse 2

Lz 0 He

=

ec 1.40

F1 - Processing parameters
H 1024
M2 eche-ant Lecho

SF 100.6127622 Mz
Wow Statea-TePI
s5B

s 0 e

= )

<)
BRUKER
(>

Current Data Parameters
AM

JZ-N10-44-3
EXPNO 6
PROCNO 1
FZ - Acquisition Parameters
Date_ 20140730
ime a
INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPROG hmbegpndgf
D 4096
SOLVENT D20
s 32
DS 16
SWH 2202.643 Hz
FIDRES 0.537755 uz
0.9298420 sec
RG 189.81
DW 227.000 usec
DE 6.50 uzac
TE .0 K
cNsT13 8.0000000
Do 0.00000300 sec
D1 0.95441282 sec
D& 0.06250000 sec
D16 0.00020000 sec
1m0 0.00002235 sec

CHANNEL

20.00 usec
1€.00000000 w
400.1319993 MHz

CHANNEL

10.00 u
73.00000000 W
100.6228138 MEz

= GRADIENT CHANNEL
GPNAML SMSQL0.100

GPNAMZ 5MSQ10.100
GPNAM3 SMSQ10.100
CPZ1 50.00 %
cPz2 30.00 %
GPz3 40.10 &
P16 1000.00 usec

F1 - Acquisition parameters
™D 128

E 100.6228 MHz
FIDRES 174.592422 Hz

s 222,095 ppm
FnMODE QF

F2 — Processing parameters

SI 102

SF 400.1299721 MHz
WOW SINE

SSB 0

LB 0 Hz

GB o

PC 1.40

F1 - Processing parameters

sI 1024

Mc2 QF

SF 100.6127523 MHz
WOW £

ssB 0

LB 0 Hz

GB 0
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'H NMR spectrum for compound 1
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Current Data Parameters

NAME J2-N14-17-1
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PROCNO 1

F2 - Aequisition Parameters

Date_ 20140814

Time 22.16

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2g30
65536

SOLVENT D20

NS 16

DS 2

SWH 8223.685 Hz

FIDRES 0.125483 Hz

aQ 3.9846387 sec

RG 62.9

DW 60.800 usec

DE 6.50 usec

TE 300.0 K

D1 1.00000000 sec

TDO 1

mssmssme CHANNEL fl ssssssss

NUC1 1H

Pl 10.00 usec

PLW1 16.00000000 W

SFOl 400.1324710 MHz

F2 - Processing parameters

sI

SF 400.1299754 MHz

WDW EM

SSB 0

1B 0.30 Hz

GB 0

BC 1.00

+ .

9.5
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BC-APT NMR spectrum for compound 1
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Current Data Parameters
NAME Jz-N

14-17-1
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140815
Time 22.10
INSTRUM spect
FROBHD 5 mm PABEO BB/
PULPROG Jmod
™ 65536
SOLVENT D20
NS 1783
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
ag 1.3631988 sec
RG 189.81
oW 20.800 usec
DE 6.50 usec
TE 300.0 x
CNST2 145.0000000
CNST11 1.0000000
ol 2.00000000 sec
D20 0.00689655 sec
00 1

== CHANNEL f1 ==
13

CHANMEL £2
walt
NUC2 18
ECPD2 90.00 usec
PLW2 16.00000000 W
BLW12 0.19753000 W
sF02 400.1316005 MHz

F2 - Processing parameters
sI 32768

sF 100.6127690 MHz
WDW

sSB 0

La 1.00 Hz
GB 0

BC 1.40
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HSQC spectrum for compound 1
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Current Data Parameters
NAME Jz=N14-17=.

EXPNO
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140

815

spect

NSTRUM
PROBHD 5 mm PABBO BB/
PULPROG hsgcedetgp

T 1024
SOLVENT D20

NS 26

ps 16

Er 2100.840 Hz
FIDRES 2.051602 Hz
aQ 0.2437620 sec
RG 9.8

bW 235.000 usec
DE £.50 nsec
1E 300.0 K
CHST2 1450000000

Do 0.00000300 sec
bl 1135213399 sec
b4 0.00172414 sec
p11 0.03000000 sec
p13 0.00000400 sec
D16 0.00020000 sec
D21 0.00345000 sec
IND 0.00003000 sec

sFol 400.1320482 MHz

CHANNEL £2 = -
garp

13¢
10.00 usec

3 00 usec
F1 - Acquisition parameters
10 256
sFol 100.6203 Miz
FIDRES €5.104164 Hz
SW 165.639 ppm
FnMODE  Echo-Antiecho

F2 - Processing parameters
s1 4

sF 400.1299748 MHz
WOW QSINE
558 2

Ls 0 Bz

cs 0

pC 1.40

F1 - Processing parameters
H 1024

ME2 echo-antiecho
sF 100. 6127586 MHz
WOW States-TPPI
ss8 2

LB 0 Hz

ce

BRUKER
(>

Current Data Parameters

NAME JzeNl4=17-1-2
EXPNO ]
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140818
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULEROG hsqeedetgp

™ 1021
SOLVENT

NS

PLN1 16.00000000 W
sr01 400.1320482 Mz
........ CHANNEL £2 mmmmmmme
CcPOPRGZ p

2 ac
I3 10.00 usee
pa 20000 usec
pcen2 80,00 usec
PLW2 73.00000000 W
PLW12 O W
5702 100.6202727 MHz
------ GRADIENT CHANNEL mmmmm
GeNAML sM5Q10.100
GPNAMZ 5M5Q10.100
cpz1 20.00 %
Gpz2 20010 &
plE 1000.00 usee
F1 - Aequisition parameters
™
sFo1 100.6203 Mz

65.104163 Hz

FIDRES
s 165.639 ppm
FnMODE  Echo-Antiecho

£2 - Processing parameters
s1

sF 400.1299695 Mz
WOR QSINE
ss8 2

iE 0 Hz

cs 0

B 1.40

F1 - Processing parameters
s1 1024
Mc2 echo-antiechs

sF 1006127581 Mz
WOR

sse 2

i 0 Hz

cs 0
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COSY spectrum for compound 1
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Current Data Parameters
NAME JZ-N14-17-1-2
4

EXENO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140815
Time .
INSTRUM spect
PROBHD 5 mm PAEBO BB/
PULPROG cosyapppar
™ 2048
SOLVENT D20
NS 1
DS 8
SWH 2100.840 Hz
FIDRES 1.025801 Hz
AQ 0.4874740 sec
RG 26.04
oW 238.000 usec
DE 6.50 usec
TE 300.0 K
B0 0.00000300 sec
bl 1.70426905 sec
D11 0.03000000 sec
pl2 0.00002000 sec
bl13 0.00000400 sec
D16 0.00020000 sec
ND 0.00047600 sec
CHANNEL f1 =
1H
10.00 usec

16.00000000 W
2.36685997 W
400.1320482 MH:

= GRADIENT CHANNEL

10.00 usec
2500.00 usec

z

GPNAM1 5MSQ10.100
GPZ1 10.00 %
P16 1000.00 usec

F1 - Acquisition parameters
™ 128

SFol 400.132 MHz
FIDRES 16.412815 Hz
L 5.250 ppm
FnMODE QF

F2 - Processing parameters
SI
SF 400.1299722 MH:
WDW QSINE
SSB [

LB 0 Hz

GB (1]

BC 1.40

F1 - Processing parameters
1024

QF
SF 400.1293723 MH:
SIN

z

z

EXENO

FROCND

F2 - Acquisition Parameters

Date_ 20140817

Time 1.4

INSTRUM

PROBHD 5 mm PAREO BB/

BULPROG hageetgpml

™ i0za

SOLVENT p20

NS 30

Ds 16

s 2100.840 He

FIDRES 2.051602 He

Ag 0.2437620 sec

G 189.81

oW 238.000 uses

DE .50 usec

TE 0K

cusT2 1450000000
0.00000300 see

D1 1.35213399 sec

7] 0.00172410 see

D% 0.12000000 sac

pl1 0.03000000 sec

D1z 0.00002000 sec

D13 0.00000400 sec

D16 0.00020000 sec

N0 0.00003000 sec

228 1000.00

00 uses
LWL 16.00000000 W
PLHLO 2.36689997 W
sFo1 400.1320482 Muz
mmmmmmmm CHANNEL 2 mmmmmm==
cepPRG2 gar,

Hucz

B3

el

ecenz 80.00 uses
PLHZ 73.00000000 W
BLHIZ 1.14053857 W
sFoz 100.6202727 Muz

Fl - Acquisition parameter:
™ 256

GRADIENT CHANNEL =mm==
SmMsQ 0

0
S

:
usec

i

sFoL 100.6203 MHz
FIDRES 65.104163 &
s pom
FnMODE eho

F2 - Processing parameters
sI 1

SF 400.1299757 MHz
WD QsTNE
ssE 2

LE 0 Ez

GE ]

e 1.40

Fl - Prosessing parameters
1 24

Lecho
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HMBC spectrum for compound 1

BESZ%R
m Current Data Parameters
NAME JZ-N14-17-1
PP :

PROCNO 1
F2 - Acquisition Parameters

Date_ 20120817

L Time 5.32

| ~ 60 INSTRUM spect

E—- ' | u' PROBHD 5 mm PAEEO BB/

PULPROG hmbcgpndge

3 bay 4096

E soLvent 020

g - 65 Ds 16
— { h ” s 2100.840 52
— = ) ' FioRes 0.513900
E a0 0.9748980 sec

9

cooo

™o 0.00002235 sec

CHANNEL £1

RG 189.81
[} | oW 238000 usec
- 70 oE 6.50 usec
1= 300.0 K
cnsT13 8.0000000
) .00000300 sec
b1 90935671 sec
L 75 D§ 106250000 sec
D16 00020000 sec

- 80

20.00

16.00000000 W
400.1320482 MHz

CHANNEL £2 ==
13

- 85 :
10.00 usec
PLA2 73.00000000 W
sF02 100.6228138 Mz
E GRADIENT CHANNEL ==
~ 90 GENAML 15G10. 100
GeNAM2 5MSQ10.100
GenaM3 SM5010.100
—Aa ' ezl 50.00 &
4 cpz2 3000 &
cpz3 2010 %
} - 95 16 1000.00 usec

F1 - Acquisitien parameters
TD 125

sFOL 100.6228 MHz
100 FIDRES 178.782639 Hz
W 222.095 ppn

aF

o
1 o a ' FrMoDE
— 1] £2 - bracessing paransters
B 1024

s1 102
105 sF 400.1299722 MHz
WDW SINE
ssa 0
LE 0 Bz
Ge 0

BC 1.40

1 110

F1l - Procsssing parameters
1 1024

T T T T I T T T T T T T ' I ! I I I s
58 56 54 52 50 48 46 44 42 40 3.8 36 34 ppm ES 100.6127680 e

ROESY spectrum for compound 1
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Current Data Parameters

NAME J2-N14-17-1
Ppm EXPNO 8
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140816
Time 22.41
736 INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG roesyphpp. 2
™ 2048
SOLVENT D20
~3.8 NS 16
DS 32
SHH 2100.840 Hz
FIDRES 1.025801 Hz
aQ 0.4874740 sec
—4.0 RG 22.51
DW 238.000 usec
DE 6.50 usec
TE 300.0 K
Do 0.00022763 sec
—4.2 Dl 1.76325095 sec
D11 0.03000000 sec
D12 0.00002000 sec
NO 0.00047600 sec
L4 1587
—4.4 P15 400000.00 usec

mmmmmm== CHANNEL fl =smmmms=s
18

NUCL

Pl 10.00 usec
4.6 P17 2500.00 usec
B25 126.00 usec
PLWL 16.00000000 W
PLW10 2.36689997 W
PLW27 0.40312001 W
4.8 SFOL 400.1320482 MHz
; Fl - Acquisition parameters
iy ™ 256
b/ SFOL 400.132 MHz
P) o 5.0 FIDRES 8.206408 Hz
¥ * 2 o T 5.250 ppm
, FnMODE States-TPPI
) -] &
4 ¢ 5.2 F2 - Processing parameters
'] . s 1024
3 SF 400.1298759 MHz
WOW QSINE
* p. 558 2
LB 0H
Iy ¢ ° 5.4 s 0
0 BC 1.00
:‘ Fl - Processing parameters
sI 1024
: 5.6 MC2 States-TPPI
T T T T T T T T T T T :gw 400.1299750 MHz
56 54 52 50 48 46 44 42 40 38 36 ppm 35 o 2
GB 0
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$1p NMR spectrum for compound 1

F2 - Acquisition Parameters

ru:’ Date_ 20140814
Time 22.44
N INSTRUM spect
* PROBHD S5 mm PABBO BB/
— PULPROG 2gpg30
TD 65536
SOLVENT D20
NS 128
DS 4
SWH 64102.563 Hz
FIDRES 0.978127 Hz
AQ 0.5112308 sec
RG 189.81
DW 7.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
Pl .00 usec
PLW1 55.00000000 W
SFO1 161.9674942 MHz
CPDPRG2 waltzlé
Nuc2 1H
PCPD2 90.00 usec
PLWZ 16.00000000 W
PLW12 0.19753000 W
PLW13 0.09920000 W
SFOZ 400.1316005 MHz
F2 - Processing parameters
51 32768
SF 161.9755930 MHz
WDW EM
T T T T T e . s o e
.00 Hz
40 30 20 10 0 -10 -20 -30 -40 ppm 0 L
HRESIMS report for compound 1
Single Mass Analysis
Tolerance = 1000.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
1 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:30-30 H:52-52 0:29-29 P:1-1
TEST1 6 {0.509)
1: TOF MS ES-
9.96e+002
100 907 2347
0L
% 908.2388
] 909.2458
Jer2.087s 2833199506 1490888 1501 sgg 3508 "0 P4 | [ 9112781 go3115p o2o2ppg 9332902 9450938 9492175
0= e I S B L i B e B o e o e e L e B o B B e e e e o R S R0 14
8700 8800 8900 9000 9100 9200 9300 940.0 9500
Minimum: -1.5
Maximum: 1000.0 1000.0 50.0
Mass Calc. Mass mDa PEM DBE 1-FIT i-FIT (MNorm) Formula
607.2347 907.2332 1.5 1.7 5.5 43.3 0.0 C30 H3Z2 029 P
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2. DFT calculation studies

The structures of plausible intermediates E, F, C and D (see Figure S1 for their chemical structures) were used in the
computational modeling. The minimum energies of their conformations were determined from fully optimized structures
without any conformational restraints. For the calculations, the DFT program package Gaussian 09! was employed with
6-31g (d) basis set’? and the M06 functional.®! The optimized Gibbs free energy difference between oxacarbenium ions E
and F in vacuum is 13.2 kcal/mol with F having the lower energy (Table S1). The iodonium sulfide D has the optimized
Gibbs free energy of 10.7 lower than C in vacuum. A solvation energy is also considered in computational study. The
single-point energies for all stationary points have been calculated at M06/lanl2zd ™ level for iodine atom and M06/6-31g (d)
level for other atoms with the IEFPCM solvation model™ and CH,Cl, as the solvent on optimized structures in gas phase.
The relative free energy in solvent is calculated in the following way: the solvation free energy is obtained from calculation
for each species. The difference in solvation free energy is added to the difference of free energy in gas phase. The relative
free energy in solvent is shown in Table 1. The optimized geometries of intermediates E, F, C and D are also shown below
(Figure S2).

Figure S1. Chemical structures of plausible intermediates C, D, E, F
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Figure S2. Geometries of of plausible intermediates C, D, E, F
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Geometry of oxacarbenium ion E
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Geometry of iodonium sulfide C

Geometry of oxacarbenium ion F

Geometry of iodonium sulfide D
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Table S2. Tables of atom coordinates for intermediates C, D, E, F

Table S1. Energy difference between plausible intermediate analogues

Environment

G(E)-G(F) (kcal/mol)

G(C)-G(D) (kcal/mol)

Vacuum

13.2

10.7

CH.CI,

18.6

9.2

Coordinates for the optimized intermediate C

Elements X Y z

C -4.530998 -1.777347 -0.715708

-1.698855 1.083152 1.334617
O -2.068981 3.225213 1.913930
C -1.754615 2.106520 2.242345
C -1.382537 1.622634 3.597254
O -4.419872 -2.091002 0.624167
Si -4.035056 -3.526272 1.438473
C -5.698358 -4.299170 1.898240
C -3.015997 -2.870938 2.889867
C -3.002626 -4.704953 0.343757
C -6.572929 -4.402841 0.645442
C -6.440790 -3.508451 2.974186
C -2.806901 -3.910752 3.989647
C -3.539525 -1.560367 3.473973
C -3.447042 -6.166875 0.443667
C -1.500491 -4.628854 0.631418
6] -1.744325 -2.130991 -1.241698
C -0.867745 -3.516419 -2.892819
C -1.812748 -4.416304 -3.384078
C -1.480302 -5.754522 -3.563002
C -0.196533 -6.195913 -3.251028
C 0.750311 -5.301667 -2.758238
C 0.414599 -3.964537 -2.573642
C -1.258602 -2.106655 -2.583252
H -4.273535 -2.614214 -1.388931
H -5.560740 -1.464086 -0.956634
H -1.564466 2.410580 4.332018
H -1.942673 0.715237 3.850424
H -0.321302 1.331562 3.606110
H -5.504852 -5.315959 2.281499
H -2.023811 -2.641538 2.455816
H -3.144519 -4.380193 -0.703495
H -6.076311 -4.917722 -0.190686
H -7.506741 -4.944549 0.854051
H -6.855671 -3.399036 0.293894
H -5.907232 -3.502000 3.933888
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-7.439057
-6.584435
-2.409881
-2.100558
-3.749451
-3.620720
-2.856944
-4.534058
-4.494152
-2.828019
-3.328975
-1.105337
-0.935307
-1.268744
-2.817185
-2.218862
0.067037
1.751689
1.142176
-0.387520
-2.043588
-1.831566
-1.269911
-2.157356
-3.594242
-3.323926
-1.365521
-1.273363
-3.651005
-3.773813
-2.180689
-4.090156
4.032119
4.474597
5.638418
5.919219
6.511821
7.724123
8.619955
9.869490
8.342397
2.206574
2.354937
1.180911
0.656279
1.316287
2.488115

-3.933379
-2.461711
-4.864219
-3.534110
-4.137907
-0.777934
-1.210790
-1.677425
-6.322249
-6.799174
-6.554969
-3.605365
-5.219970
-5.039305
-4.063137
-6.453469
-7.242114
-5.648581
-3.262779
-1.433889
-1.746970
1.426208
0.270635
-0.946017
-0.629464
1.623119
0.570065
2.352274
-0.403119
2.366390
-1.166279
0.535526
-1.111322
-2.248786
-2.880814
-3.882232
-2.257158
-3.108616
-2.476311
-3.240218
-1.412639
0.811075
3.237699
3.837258
4.958047
5.499321
4.912056

3.157337
2.665307
3.609388
4.745352
4.510098
2.703767
4.263546
3.927247
0.154801
-0.210451
1.466981
0.589187
-0.105385
1.626336
-3.627170
-3.951243
-3.395495
-2.510166
-2.159856
-2.656559
-3.273386
-0.035036
-0.864595
-0.629947
-1.044897
-0.292632
-1.928776
-0.232164
-2.126285
0.374094
0.450704
-0.336631
-1.299567
-0.578777
-0.879956
-0.276565
-1.937655
-2.245938
-3.287932
-3.632422
-3.803221
2.932581
2.516231
2.976060
2.342641
1.242924
0.774890
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3.002753
2.904586
4.305279
6.511066
6.910143
7.848778
8.399967
8.005452
7.060478
5.502099
1.324131
-0.247230
0.661853
1.183975
4.829109
3.684039
5.936801
6.834550
8.306040
7.420265
10.532264
9.634319
10.395972
0.693147
-0.259708
0.928037
3.013424
3.915786
3.974623
2.797762
6.476791
8.159676
9.140285
8.431760
6.747976
5.869787
5.300062
0.788345
0.860383
2.278430
0.653437
-0.021264
1.795549
0.925212
0.005141
3.259685
3.576886

3.782534
2.024974
0.835867
1.520943
1.987324
3.005510
3.567842
3.112141
2.094928
0.420358
-1.753819
-1.397231
-2.056091
-3.331195
-0.362561
-1.407614
-2.067542
-1.257672
-3.304896
-4.109277
-3.289371
-4.277243
-2.748782
3.435810
5.411566
6.399293
5.341564
3.311463
1.920927
2.137846
1.545504
3.358234
4.361386
3.549284
1.736256
-0.509044
0.178053
-3.468695
-4.168916
-3.338037
-0.984407
-1.847918
-1.388827
-0.574892
-0.198238
-0.109573
-1.013865

1.404640
3.216246
0.831975
1.369397
0.114403
0.008407
1.158411
2.410959
2.513875
1.474262
2.216299
3.804386
3.357694
3.936985
-1.411248
-2.300692
-2.855326
-1.603740
-1.332812
-2.590086
-2.757408
-3.906169
-4.455246
3.865501
2.718233
0.764347
-0.077654
1.039136
2.993864
4.302759
-0.784586
-0.973443
1.074361
3.312016
3.495654
1.000110
2.533205
4.945792
3.305459
3.946797
0.079311
0.053033
-0.588179
1.518765
1.972022
0.895047
1.436540
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2.889816
2.623823
2.027087
1.686656
0.098199
-3.457671
-5.872260
-2.520787
-1.759076
-2.494995
-0.941269
-1.807147
-1.665998
-3.087713
-0.875186
-0.340401
-1.629760
0.037337
1.077136
0.014404
-0.216649

-0.480360
0.452154
0.468970
1.350574
0.131193
2.539917
3.161605
4.015963
4.368162
4.789762
5.482153
3.768826
5.895821
4.527442
6.257292
5.760890
6.498813
7.437607
7.107827
8.017844
8.105601

-0.544261
-1.074899
1.582520
1.005297
-0.623642
-2.098546
-2.005202
-1.944355
-3.069116
-0.777433
-3.002024
-3.976902
-0.736599
0.096000
-1.837464
-3.866691
0.169890
-1.771256
-1.627633
-2.701639
-0.940779

Coordinates for the optimized intermediate D

ATOM X Y z

C 2.884105 -2.592163 0.758413

2.919906 0.358686 -2.525586
O 4.533605 1.767632 -3.216295
C 3.796287 0.841486 -3.452093
C 3.726320 0.062890 -4.721704
O 2.852773 -3.149994 -0.508386
Si 2.090385 -4.421996 -1.300152
C 0.267382 -4.627024 -0.818555
Cc 3.073749 -6.010813 -0.965594
C 2.259781 -3.859141 -3.099148
C -0.658693 -3.574835 -1.428384
Cc 0.074478 -4.691228 0.697428
C 2.226763 -1.277479 -1.097523
C 3.774906 -5.969511 0.393002
Cc 1.845683 -4.962030 -4.070983
C 3.671325 -3.357661 -3.396547
(@) 0.412510 1.182441 -1.357375
Cc -1.473956 0.846460 -2.734515
C -1.750449 2.182290 -3.039025
Cc -3.061371 2.613711 -3.202715
Cc -4.109401 1.701530 -3.079675
C -3.843032 0.364498 -2.798112
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-2.527961
-0.059843
2.080220
3.842245
3.988301
4.463835
2.740874
-0.021294
3.857422
1.568038
-0.604249
-1.708006
-0.416807
0.749328
-0.958026
0.251434
1.702387
2.851241
1.465044
4.503988
4.312661
3.056937
0.820811
1.894531
2.515329
3.931584
3.767758
4.426059
-0.925289
-3.287198
-5.135998
-4.659995
-2.318209
-0.024658
0.581706
2.842915
2.757721
4.028867
2917744
2.744215
4.992909
3.979362
-2.405949
-2.750715
-3.488332
-3.649721
-4.090060

-0.059086
0.420226
-2.939496
-2.813126
0.711932
-0.748987
-0.390203
-5.608801
-6.048874
-3.002634
-3.551903
-3.771886
-2.570257
-5.406921
-4.967461
-3.701594
-1.342777
-8.177839
-7.335179
-5.151001
-6.908712
-5.834155
-5.317850
-4.621070
-5.831643
-2.501304
-3.055873
-4.139645
2.890755
3.659050
2.047757
-0.349666
-1.101474
-0.659961
0.614068
1.087665
-1.085269
0.618423
2.161459
-0.640842
0.792708
-0.632785
2.035452
2.814858
3.943974
4.656593
4.207238

-2.618897
-2.474845
1.426482
1.256757
-5.561266
-4.677471
-4.867860
-1.238117
-1.743359
-3.221831
-2.526698
-1.156132
-1.049753
1.189787
0.955654
1.140054
-2.061452
-1.004853
-0.305926
0.451877
0.588976
1.217323
-3.889635
-5.115577
-3.987631
-2.756734
-4.452057
-3.222907
-3.124090
-3.408229
-3.201796
-2.695406
-2.368620
-2.266403
-3.348718
-1.303004
0.628567
-0.465372
-1.519191
1.639867
-0.957745
-0.011322
0.386671
1.526230
1.386459
2.342983
0.028371
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-4.818426
-5.344406
-6.240841
-5.061543
-2.956440
-4.073152
-3.527348
-3.459079
-3.938014
-4.478387
-4.542574
-4.180571
-4.095817
-6.414554
-6.433100
-7.574461
-8.718528
-8.708895
-7.558192
-5.167018
-0.949378
1.188712
0.140591
-0.139491
-3.267742
-1.614391
-3.323237
-4.786520
-5.644934
-4.157581
-7.199871
-5.807083
-6.427749
-3.166574
-3.041565
-3.897998
-4.859331
-4.962106
-4.951658
-4.489249
-5.529541
-7.574716
-9.616250
-9.598311
-7.547868
-4.927764
-5.291290

5.530595
5.825340
7.026824
5.130658
-2.302527
-3.719714
-5.002915
-5.811963
-5.341364
-4.060884
-3.252199
-2.880121
-0.208475
0.248650
0.648419
0.480008
-0.083177
-0.481234
-0.322231
0.428376
-0.814832
-1.420693
-0.969436
-0.517987
1.879200
2.537212
4.154044
3.388930
5.568741
6.357902
6.821386
7.899003
7.256893
-5.372417
-6.815455
-5.976928
-3.692043
-2.246314
-2.111395
-3.508066
1.074025
0.792271
-0.212925
-0.925946
-0.645420
1.497815
-0.005241

-0.040088
-1.426972
-1.547211
-2.383875
2.825715
1.134566
1.207969
0.078460
-1.141957
-1.227258
-0.095193
2.377389
1.068647
0.939321
-0.399001
-1.171726
-0.609009
0.723154
1.491650
1.747522
3.836394
4.207865
4.614794
6.011954
-0.275294
-0.187972
-0.758200
-0.219380
0.685070
0.264373
-1.051393
-1.040767
-2.599754
2.169803
0.152511
-2.025206
-2.178900
-0.154469
2.234853
3.223116
-0.838839
-2.216043
-1.210601
1.165910
2.533439
1.888631
2.756660
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0.781378
-0.580758
-0.874521
0.009041
0.903989
-0.630856
-0.841759
-0.347554
-2.848433
-2.949189
-1.905276
-1.795690
-2.246290
-2.145455
0.355971
4.112850
6.297735
4.346873
3.599113
5.192799
3.682102
2.956229
5.257636
5.783593
4509111
3.098458
5.902562
4.616190
3.893510
5.621143
4.453144
1.517124
1.544130
1.520151
1.474549

-0.528510
0.484652
-1.189793
-0.372980
-0.100213
0.832366
-1.334343
-2.312665
-0.097432
0.418197
0.684217
0.115056
-1.484118
-1.968264
-1.080959
1.856107
1.098508
3.453927
4.478660
3.707621
5.759708
4.267307
4.993004
2.917770
6.038015
6.561357
5.203013
7.419551
8.103314
7.830062
7.421054
-0.696081
-1.331842
0.767933
1.399583

6.598738
6.008483
6.470916
1.681039
2.254937
1.423707
2.510281
2.556182
1.719151
2.688319
0.806401
-0.131764
1.940536
0.946104
0.508593
1.121792
2.050426
0.434105
1.029483
-0.654728
0.506322
1.882612
-1.154749
-1.113888
-0.585720
0.955810
-2.006975
-1.142519
-0.685559
-0.973880
-2.227913
-0.186020
-1.083535
-0.617458
0.288800

Coordinates for the optimized intermediate E

ATOM X Y z

C 3.52055 1.74089 2.19778

4.25966 2.65952 1.39902
Cc 3.65606 3.68615 0.75283
O 4.06058 4.00443 -0.33826
Cc 2.57704 4.44553 1.48910
Cc 2.17917 5.67984 0.70105
C 1.58852 5.33523 -0.65130
Cc 1.87703 6.28860 -1.76776
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0.89623
-0.06872
-1.64826
-2.96478
-3.65928
-3.32201
-4.64570
3.42532
3.17920
2.48641
1.64875
1.49442
2.17768
3.01689
4.08423
4.46645
6.60577
6.65366
7.32978
7.97248
7.93156
7.24678
5.86160
2.65626
0.87336
2.03792
2.98014
-1.86241
-2.05459
-1.92019
-1.84114
-5.04662
-6.13425
-7.85659
-6.06400
-5.54917
-8.03585
-8.19344
-4.66461
-6.68125
-6.52947
-4.13456
-1.88391
-1.10085
-2.13448
-2.43683
-1.70134

4.34288
0.38099
1.53171
1.35937
0.32366
-0.88183
-1.24482
-1.15301
-3.48420
-4.28322
-5.30161
-5.53187
-4.73981
-3.72154
-2.39197
-0.73522
-1.28388
-2.67178
-3.45345
-2.85250
-1.47134
-0.69195
-0.44962
1.51486
2.13643
2.28247
3.29262
2.44663
4.10480
3.77726
4.63912
-0.17779
-0.24759
-0.64165
1.52477
-1.60620
-2.11911
0.23325
2.13966
1.66199
-1.83905
-1.37912
-1.75716
-3.17732
-4.10849
-4.65357
-4.27678

-0.80445
0.07778
-1.39414
-2.06552
-2.04280
-1.20203
-0.56873
-1.85105
-1.08104
-1.99211
-1.55270
-0.18856
0.73078
0.28744
-1.57849
0.94028
1.81737
1.67384
2.60080
3.68076
3.83095
2.90358
0.82396
-2.03737
-3.26434
-2.95874
-3.51705
-0.32546
-1.83584
-0.68882
0.52142
0.22078
1.52514
0.84921
2.17832
2.70524
0.49630
-0.35867
2.14854
3.57036
3.85793
3.23734
0.45812
-1.39685
-1.53147
-2.77342
-3.89632

S88



I r r r r r r r r r r r rrT~r>Ir>IT>T>ITITIT T IT Xr T r rIrITrTITrTIT T ITIT T r r T T T T T T T I T OOO

-0.65752
-0.35790
-0.81696
4.25969
2.85175
1.71496
2.94494
1.41163
3.03199
1.67362
2.95060
1.28983
-0.96615
-3.39320
-2.99835
-4.47550
-5.37739
2.60995
1.10961
0.84752
2.06777
3.56190
4.91138
4.51555
6.15612
7.36421
8.50971
8.43585
7.21717
6.04233
6.19035
2.46210
3.39227
3.82641
-1.81185
-2.71082
-0.94257
-8.56795
-6.69388
-5.53512
-7.88135
-9.04672
-7.33408
-8.11797
-9.21703
-7.51778
-4.22761

-3.36668
-2.82249
-2.56650
1.17268
2.25346
3.78179
4.71283
6.24662
6.35805
7.32388
6.23729
6.03550
1.97494
2.19722
-1.62680
-2.17464
-1.46625
-4.10093
-5.91220
-6.33636
-4.92403
-3.10293
-2.23629
-2.67406
-3.14273
-4.53434
-3.46365
-0.99725
0.39278
0.62278
-0.66581
3.92598
3.89154
2.78892
5.68763
4.46299
4.37725
-0.39537
2.10082
-2.53070
-2.78534
-2.31270
-2.43255
1.30670
0.04292
0.02311
2.13072

-3.76885
-2.52246
-0.05491
2.77221
2.90173
1.62674
2.48969
1.25296
0.57053
-1.46224
-1.99998
-2.65513
-2.14758
-2.62624
-1.94083
0.00241
-1.36514
-3.06136
-2.27608
0.15816
1.79832
1.00239
-0.87470
-2.54640
0.82422
2.47826
4.40347
4.67093
3.01708
1.00212
-0.20884
-4.24014
-2.69445
-3.99798
0.21743
1.16549
1.09028
1.65855
1.47688
2.09712
1.35493
0.11005
-0.29272
-0.13990
-0.71105
-1.20167
1.13971
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-4.69547
-3.96954
-7.68387
-6.77530
-6.05360
-7.55961
-6.23076
-6.55291
-3.38740
-3.81821
-4.08367
-2.70114
-3.23959
-1.93564
-0.06678
0.49654
-0.70436
0.11763
-2.22341
-2.65395
-1.09353
-0.75021
0.99519
0.58308
1.71759
1.84797
1.21801
3.63292
4.22904
2.73167
2.27470
2.75189
2.10076

3.18342
1.60234
1.21635
2.71909
1.17921
-2.01369
-2.71359
-0.98034
-1.28385
-2.21698
-0.47226
-4.40488
-5.38237
-4.70459
-3.08664
-2.14750
-3.34529
-1.98844
-0.56259
0.08649
0.20700
-0.35779
1.22341
2.14783
1.64054
0.52018
0.05203
0.15985
0.92859
0.81271
0.00909
-0.53138
-1.25752

2.49780
2.81066
3.63646
3.85666
4.33374
3.51774
4.45329
4.54261
2.43611
3.87573
3.85774
-0.64700
-2.86824
-4.86906
-4.63940
-2.41601
0.70830
-0.07134
-0.18349
0.59716
-0.85053
-1.73950
-0.36049
-0.77701
0.73336
-1.41004
-2.17833
0.23953
-0.27564
1.29502
1.89971
-0.79280
-0.26462

Coordinates for the optimized intermediate F

ATOM X Y z

(@) -0.906668 0.047929 1.377197

-3.294738 -2.705249 2.001991
C -4.486094 -1.769158 2.289707
(0] -4.233856 -0.56558 2.794822
Cc -3.035292 0.191761 2.445103
C -3.449171 1.52693 1.883234
(@) -3.475778 -3.097511 0.607183
o] -5.099078 -1.670976 0.877717
C -4.45055 -2.43094 0.088454
Cc -4.737184 -2.553679 -1.339456
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-4.012638
-4.589962
-5.389577
-3.107671
-5.817939
-6.549168
-4.325026
-2.210611
-3.554468
-6.724896
-6.678915
-0.980689
1.094069
0.953096
1.969212
3.150536
3.311752
2.286432
-0.004601
-3.330884
-5.298448
-2.506752
-2.542521
-4.15208
-5.653682
-3.877977
-4.8035
-5.784209
-2.493747
-5.212652
-7.413655
-6.901977
-6.251955
-3.560447
-4.760619
-3.801386
-1.609442
-1.493895
-2.784424
-4.241307
-2.6888
-4.061216
-6.177749
-7.344141
-7.414182
-7.310783
-6.086451

1.347715
2.626226
1.705819
3.628896
3.647337
0.809223
0.888426
4.231734
4.723603
2.79241
4.544835
-2.736708
-2.464693
-1.647383
-0.776547
-0.72579
-1.547379
-2.4092
-3.38653
-3.634634
-2.223092
0.352816
2.154628
1.999733
-2.019949
-2.13895
-3.61414
2.462649
2.905307
4.300957
1.384289
0.193534
0.133815
1.523922
0.264415
0.209604
3.473866
4.937435
4.793871
4.360534
5.1699
5.539572
2.09424
3.429019
2.187134
3.945567
5.223157

0.617639
-0.343845
-1.793128
-0.981201
0.677009
-1.361244
-2.521961
0.102198
-1.953977
1.566722
-0.216251
1.449511
2.72728
3.852223
4.22799
3.491293
2.37966
2.003172
2.286325
2.577764
2.863838
3.39666
1.856721
2.589729
-1.599963
-1.900216
-1.60954
-2.492066
-1.549627
1.331497
-1.005874
-2.203873
-0.54344
-2.990859
-3.318636
-1.828581
0.623155
-0.341755
0.854817
-2.732118
-2.462959
-1.418651
2.214554
2.214571
0.962362
-0.888603
-0.842552
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-7.3548
0.052256
1.849683
3.952966

4.23168
2.413058
0.384591
-0.521131
-2.127346
-2.621718
-1.943933
-1.711986
2.602713
2.736369
3.726218
3.761091
4.730442
5.735322
6.820977
7.817275
6.877068
1.046193
1.123043
-0.26057
-0.866292
-0.102231
1.278939

1.88387
1.821391
3.203258
5.376292
6.164127
7.276131
7.615624
6.840839
5.723932
4.152323
-0.738322
-2.140494
-1.46055
-1.301939
3.552862
2.254714
4.221287
5.261488
6.200339
5.241988

5.165631
-1.711846
-0.150817
-0.055977
-1.521129
-3.062221
-4.205964
-3.833411
-0.605102
-0.68399
-1.996531
-1.885186
2.041065
2.805156
3.722076
4.357724
3.850486
4.952461
4.992958
6.112738
4.165182
-1.723035
-4.046061
-4.211216
-5.3046
-6.247485
-6.090303
-4.991226
-2.903801
-0.495576
-1.020766
-0.743019
-1.521837
-2.587804
-2.869015
-2.089061
-0.203477
0.20181
-1.455395
-0.488565
0.094478
1.568667
2.673819
4.008936
2.894568
4.826
5.93445

0.388777
4.465981
5.11034
3.796401
1.797192
1.13799
1.667821
3.153396
1.517681
0.535098
2.111478
3.186468
0.616957
-0.570875
-0.728528
-1.74803
0.385741
0.129202
1.18202
1.058346
2.068229
-2.186998
-1.403564
-1.479969
-0.869246
-0.186839
-0.111497
-0.712953
-2.093407
-0.670611
-1.415688
-0.296443
-0.003503
-0.833884
-1.953148
-2.239356
-1.68922
-2.240672
-2.868501
-3.142578
-4.505982
0.906639
1.446576
1.347518
0.512354
-0.860367
0.070231
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8.258822
7.318023
8.605325
-0.860549
-1.945436
-0.580107
1.885889
2.966775
2.782018
2.046849
5.899424
7.886248
8.490041
7.106851
5.11541
4.377676
3.730394
-2.1257
-1.231764
-0.357657
-0.719673
-1.616265
0.316399
-0.513539
-1.241383
1.932821
1.906822
1.600943
1.587566
0.891378
0.976611

6.134941
7.080619
5.998965
-3.479476
-5.434382
-7.108064
-6.82348
-4.864767
-2.696326
-3.173026
0.097801
-1.292224
-3.195195
-3.697523
-2.308612
0.8789
-0.448323
-0.220708
1.18584
-0.277518
0.654557
1.242481
1.548261
-0.422603
-1.235109
0.090728
0.726957
0.946557
0.307083
-1.005867
-1.673868

0.053362
1.202424
1.807558
-2.023475
-0.942508
0.27834
0.416545
-0.653913
-1.59495
-3.1357
0.347849
0.868097
-0.608287
-2.60689
-3.117963
-1.684258
-2.67878
-5.150756
-4.462182
-4.924416
0.091435
-0.170688
0.186515
-0.974948
-0.85413
-0.849906
-1.749384
0.369843
1.270228
-0.981883
-0.107879

Table S3. Tables of atom coordinates for intermediates C, D, E, F

Intermediate C

Sum of electronic and zero-point Energies=

Sum of electronic and thermal Energies=

Sum of electronic and thermal Enthalpies=

Sum of electronic and thermal Free Energies=

Intermediate C-

solvent

(Unpolarized solute)-Solvent

(Polarized solute)-Solvent

Solute polarization
Total electrostatic

(kcal/mol)
(kcal/mol)
(kcal/mol)
(kcal/mol)

-4004.361102
-4004.285010
-4004.284065
-4004.476199

-38.10
-43.22

2.80
-40.42

S93



Cavitation energy
Dispersion energy
Repulsion energy
Total non electrostatic

DeltaG (solv)

Intermediate D

(kcal/mol)
(kcal/mol)
(kcal/mol)
(kcal/mol)
(kcal/mol)

Sum of electronic and zero-point Energies=

Sum of electronic and thermal Energies=

Sum of electronic and thermal Enthalpies=

Sum of electronic and thermal Free Energies=

Intermediate D-solvent

(Unpolarized solute)-Solvent
(Polarized solute)-Solvent
Solute polarization

Total electrostatic

Cavitation energy
Dispersion energy

Repulsion energy

Total non electrostatic

DeltaG (solv)

Intermediate E

(kcal/mol)
(kcal/mol)
(kcal/mol)
(kcal/mol)
(kcal/mol)
(kcal/mol)
(kcal/mol)
(kcal/mol)
(kcal/mol)

Sum of electronic and zero-point Energies=

Sum of electronic and thermal Energies=

Sum of electronic and thermal Enthalpies=

Sum of electronic and thermal Free Energies=

Intermediate E-solvent

(Unpolarized solute)-Solvent
(Polarized solute)-Solvent
Solute polarization

Total electrostatic

Cavitation energy
Dispersion energy

Repulsion energy

Total non electrostatic

DeltaG (solv)

Intermediate F

(kcal/mol)
(kcal/mol)
(kcal/mol)
(kcal/mol)
(kcal/mol)
(kcal/mol)
(kcal/mol)
(kcal/mol)
(kcal/mol)

Sum of electronic and zero-point Energies=

Sum of electronic and thermal Energies=

Sum of electronic and thermal Enthalpies=

109.64
-56.73
3.15
56.06
15.64

-4004.373956
-4004.296682
-4004.295738
-4004.493309

-37.20
-40.66
1.85
-38.81
108.38
-55.59
3.14
55.94
17.13

-3324.295831
-3324.229577
-3324.228632
-3324.396442

-34.08
-37.40
1.79
-35.61
94.36
-49.11
2.48
47.73
12.13

-3324.316854
-3324.251399
-3324.250454
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Sum of electronic and thermal Free Energies= -3324.417487

Intermediate F-solvent

(Unpolarized solute)-Solvent (kcal/mol) = -38.87
(Polarized solute)-Solvent (kcal/mol) = -43.97
Solute polarization (kcal/mol) = 2.79
Total electrostatic (kcal/mol) = -41.19
Cavitation energy (kcal/mol) = 93.53
Dispersion energy (kcal/mol) = -48.12
Repulsion energy (kcal/mol) = 2.47
Total non electrostatic (kcal/mol) = 47.88
DeltaG (solv) (kcal/mol) = 6.70
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