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Instrumentation and Chemicals

All the reagents were commercial grade and purified according to the established procedures.
Organic extracts were dried over anhydrous sodium sulfate. Solvents were removed in a rotary
evaporator under reduced pressure. Silica gel (60-120 mesh size) was used for the column
chromatography. Reactions were monitored by TLC on silica gel 60 Fys4 (0.25mm). Melting
points were recorded on melting point apparatus and are uncorrected. IR spectra were recorded
on IR spectrophotometer. NMR spectra were recorded in CDCIl; with tetramethylsilane as the
internal standard for 'H NMR (400 MHz) CDCl; solvent as the internal standard for '3*C NMR
(100 MHz.) MS spectra were recorded using ESI mode. IR spectra were recorded in KBr or neat.
'H and '3C NMR spectra were recorded on Varian 400 and Brucker 600 spectrometer by using

TMS as internal reference; chemical shifts (6 scale) are reported in parts per million (ppm).



Elemental analyses were carried out using analyzer. Column chromatographic separations were

performed using Merck silica gel (60-120 mesh).

Crystallographic Description

Crystal data were collected with Bruker Smart Apex-II CCD diffractometer using graphite
monochromated MoKa radiation (A = 0.71073 A) at 298 K. Cell parameters were retrieved using
SMART software and refined with SAINT on all observed reflections. Data reduction was
performed with the SAINT software and corrected for Lorentz and polarization effects.
Absorption corrections were applied with the program SADABS. The structure was solved by
direct methods implemented in SHELX-97 program and refined by full-matrix least-squares
methods on F2. All non-hydrogen atomic positions were located in difference Fourier maps and
refined anisotropically. The hydrogen atoms were placed in their geometrically generated

positions.

Table S1.Crystal data and structure refinement for 4a and 6d. For atomic coordinates and

equivalent isotropic displacement parameters and bond angles, please check the CIF.

Compound (CCDC) Compound (CCDC)
Identification code SS-4a SS-6d
Empirical formula ‘Ci9H9N5s’ 'Cy0H 6CIN;
Formula weight 318.1719 362.1172
Temperature 298(2) K 296(2) K
Wavelength 0.71073A 0.71073A
Crystal system Triclinic Monoclinic
Space group P-1 P21/n




Unit cell dimensions

a 8.5845(3) A 12.968(2)A
b 10.8223(3) A 10.2902(18)A
C 12.5073(4) A 13.385(2)A
o 84.207(2) © 90.00°
B 72.287(2) ° 98.889(12)°
Y 75.180(2) ° 90.00°
Volume 1069.73(6) A3 1764.7(5)A3
Z 2 4
Density (calculated) 1.228 g/cm? 1.362g/cm?3
Absorption coefficient 0.172 mm! 0.230 mm!
F(000) 420.0 752
Theta range for data 1.71 to 28.42 ° 2.04t024.99°
collection
Index ranges -11<=h<=11, - -15<=h<=135, -11<=k<=12, -
13<=k<=13, -16<=I<=14 15<=I<=15
Reflections collected 13065 12046

Independent reflections

5294 Ry = 0.0606

2962 Ry = 0.1004

Completeness to 6°

98.3 % (0 = 28.42°)

95.4% (6 =24.99°)

Refinement method

Full-matrix least-squares

on F2

Full-matrix least-squares on

F2




Data / restraints / parameters

5294/0/268

2962 /0/237

Goodness-of-fit on F2

1.086

1.010

Final R indices [>2sigma(I)]

Robs =0. 0772, WRobs =
0.2353

Robs = 01537, WRobs =
0.3668

R indices (all data)

Rau = 0. 0952, WRall =
0.2513

Rall = 01914, WRau =
0.3821

Largest diff. peak and hole

1.109 and -1.204¢.A3

0.964 and -0.525¢.A-3




'TH-NMR spectra of compound 4a

88-H-Cycl

Sanple Nanme:
88-H-Cyel

Data Collected on:
IITG-NMR-mercury4 00

Archive directory:

Sample directory:
FidFile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: dmso
Data collected on: Nov 28 2013

Temp. 25.0 C / 298.1 K
Operator: chem

Relax. delay 1.000 sec
Pulse 45.0 degress

Acg. time 2.561 sec

Width 6398.0 Hz

32 repetitions

OBSERVE H1l, 399.8528542 MHz
DATA PROCESSING

FT size 32768

Total time 2 min 12 sec

i L
10.7%5.61 10.94
10.410.215.28




13C-NMR spectra of compound 4a

SS-H-CYCL_13C
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Current Data Parameters

NAME SS-H-CYCL_13C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20131210
Time 9.41
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT DMSO

NS 152

DS 2

SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec.
RG .24

DW 13.867 usec
DE €.50 usec
TE 299.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

=====c== CHANNEL f]l ========
SFO1 150.9279571 MHz
13C

NUC1

Pl 10.50 usec
PLW1 95.00000000 W
=mmanae== CHANNEL f2 m=mmm=mms
SFO2 600.1724007 MHz
Nuc2 1H
CPDPRG[2 waltzlé
PCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W

F2 - Processing parameters
sI 16384

SF 150.9129309 MHz
WDW EM

SSB o

LB 1.00 Hz
GB o

PC 1.40




HRMS spectra of compound 4a

Sample Name

Inj Vol

Data Filename

Unavailable
Unavailable

Position
InjPosition
ACQ Method

Unavailable
Unavailable
SS-PH-CYCL.d

Instrument Name

SampleType
Comment

Unavailable
Unavailable

unavailable

Sample information is

User Name

IRM Calibration Status

Acquired Time

Unavailable

Success

Unavailable

x10 2 |

0.55
0.5
0.45
0.4
0.35
0.3
0.25 |
0.2
0.15
0.1
0.05

+ESI Scan (7.1 sec) Frag=175.0V SS-PH-CYCL.d

318.1725

146.0617

400 _ 450 SO0 550 600 650
Counts vs. Mass-to-Charge (m/z)
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'TH-NMR spectra of compound 4b

88-dNe-Cycl

Sample Name:
88-4Me-Cyocl

Data Collected on:
IITC-MR-mercury400

Archive directory:
/export/home/chenpack/vnursys/data

Sample directozy:

ridrile: PROTON

Pulse Sequence: PROTON (sipul)
Solvent: odol3
Data collected on: Dec 2 2013

Temp. 25.0 C / 298.1 K
Operator: chem

Relax. delay 1.000 sec
Pulse 45.0 degrees

Aog. time 2.561 sec

Width 6398.0 Nz

32 repetitions

OBSERVE N1, 399.8508634 Mus
DATA PROCESSING

FT size 32768

Total time 2 min 12 sec

Me




13C-NMR spectra of compound 4b

§8-4M8-Cycl-13C
Me
Sample Mama:
88-4Me-Cyal-13C
Data Collected on:
IITG-IR-mexcuryd O
Archive directory:

/export/home/ chempack/vnmrsys/data NC CN

p— i3  iisdsdci 4353 R
(U NARA N 5

Pulse Sequence: CARBON (s2pul)

Solvent: cdclld
Data collected on: Dec 2 2013

Temp. 260.6 C / 533.8 K
Opexrator: chem

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acqg. time 1.304 sec

width 25125.6 Hz

255 vepstitions
OBSERVE C13, 100.5425931 NH:z
DECOUPLE H1, 399.8529994 MNH:z
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hx

IT size 63536

Total time 52 min

-
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HRMS spectra of compound 4b

Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Aoquired Time

«10 2 |+ESI Scan (13.8 sec) Frag=175.0V SS-4ME-CY-1.d

- 332.1867

0.95 1

Me
0.9
0.85 -
0.8
IO
0.75 |
—
0.7 Ho,N™ °N H

0.65

0.6
0.55 -
0.5
0.45 1
0.4
0.35
0.3 256.1249
0.25 |
0.2+

0.15+ 206.1104

0.1 374.1834
476.2885
0.05 -

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
Counts vs. Mass-to-Charge (m/z)




'TH-NMR spectra of compound 4¢
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I3C-NMR spectra of compound 4¢

40ME-CY_13C
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Current Data Parameters

NAME SS-40ME-CY_13C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140521
Time 11.53
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT DMSO

NS 125

DS 2

SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG 200.18

DW 13.867 usec
DE 6.50 usec
TE 301.6 K
D1 2.00000000 sec
D11l 0.03000000 sec
TDO 1

CHANNEL £l ========

SFOl 150.9279571 MHz
NUC1 13C

Pl 10.50 usec
PLW1 95.00000000 W

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

T T T T T T T
200 190 180 170 160 150 140

SF02 €00.1724007 MHz
NUC2 1H
CPDPRG([2 waltzlé
PCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W
F2 - Processing parameters
SI 6384

SF 150.9128834 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40




HRMS-spectra of compound 4¢

Sample Name

Inj Vol

Data Filename

Position
InjPosition
ACQ Method

Instrument Name
SampleType
Comment

Unavailable
Unavailable

Unavailable
Unavailable
SS-40OME-CYCL.d

Unavailable
Unavailable

unavailable

Sample information is

User Name

IRM Calibration Status
Acquired Time

Unavailable

Success

Unavailable

x10 2 |

1
0.95
0.9
0.85 |
0.8
0.75-
0.7
0.65-
0.6
0.55 |
0.5
0.45
0.4
0.35
0.3
0.25 -
0.2-
0.15
0.1
0.05-

+ESI| Scan (11.7 sec) Frag=175.0V SS-4OME-CYCL.d

348.1826

140.1451
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'TH-NMR spectra of compound 4d

SS-4C1-CYAM-1H

C Data P ters
NAME 55-4C1-CYAM-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131107
Cl Time 10.34
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 32768
SOLVENT DMSO
NS 16
DS 2
SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
NC CN RG 89.67
AN DW 41.600 usec
DE 6.50 usec
| T2 299.4 K
) 1.00000000 sec
bz TDO 1
H2N N N mnmasums CHANNEL fl e
H SFol 600.1737063 MHz
NUC1
Pl 12.00 usec
PLW1 21.00000000 W
F2 - Processing parameters
SI 16384
SF 600.1700054 MHz
WDW B
ssB []
LB 0.30 Hz
GB []
BC 1.00
AL M
I MMM B I i B I T T I T T IR R S B i a e |
11 10 9 6 5 4 3 0 ppm




I3C-NMR spectra of compound 4d

ES-4C1-CYAM-13C
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\ V \V/ v \/ \W/ V Current Data Parameters
NAME 5S-4C1-CYAM-13C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131107
Time 10.59
Cl INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 32768
SOLVENT DMSO
NS 109
DS 2
SWH 36057.691 Hz
NC AN CN FIDRES 1.100393 Hz
| AQ 0.4543829 sec
“ = 13.667
DW - usec
H2N N N DE 6.50 usec
TE 299.5 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
=m======= CHANNEL fl ========
SFOl 150.9279571 MHz
NUC1 13C
Pl 10.50 usec
PLW1 95.00000000 W
smmmen== CHANNEL f2 ssm=====
SFO2 600.1724007 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 70.00 usec.
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999. W
F2 - Processing parameters
s8I 16384
SF 150.9129388 MHz
| I WDW EM
SSsB 0
— ’ Wit : - LB 1.00 Hz
GB 0
PC 1.40




HRMS spectra of compound 4d

Sample Name  SS-4CI-CY Position -1 Instrument Name Instrument 1
Inj Vol -10 InjPosition SampleType Sample
Data Filename  SS-4CI-CY.d ACQ Method Comment

User Name
IRM Calibration Status Sucoess
Acquired Time 3/24/2014 12:10:07 PM

x10 2 | *ESl Scan (15.4 sec) Frag=175.0V SS-4CI-CY¥Y.d

1. 352.1336

0.95
0.9
0.85
0.8
0.75
0.7 1
0.65
0.6 1
0.55
0.5
0.45
0.4
0.35
0.3
0.25
0.2

0.154 225.1949
0.1/ 130.1593

0.05

cl
NC.__-CN
I[ /]I [ ]
H,N” N7 N
H

100 180 200 . 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

Counts vs. Mass-to-Charge (m/z)



'TH-NMR spectra of compound 4e
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SS5-4Br-cy-1H
Current Data Parameters
NAME SS-4Br-cy-1H
EXPNO 1
Br PROCNO 1
F2 - Acquisition Parameters
Date_ 20131119
Time 20,54
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT DMSO
NS 16
NC CN DS 2
AN SWH 12019.230 Hz
FIDRES 0.366798 Hz
aQ 1.3631488 sec
b RG 89.67
DW 41.600 usec
H2N N N DE 6.50 usec
H TE 297.1 K
D1 1.00000000 sec
DO 1
£1
SFoL 600.1737063 MHz
NUC1 1H
Pl 12.00 usec
PLW1 21.00000000 W
F2 - Processing parameters
sI 16384
SF 600.1700055 MHz
WDW EM
SSB a
LB 0.30 Hz
GB 0
BC 1.00




I3C-NMR spectra of compound 4e

5S-4BR-CUCL-DMSO1_13C13C
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Br
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P
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H
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Current Data Parameters

NAME SS-4BR-CUCL-DMSO1l_13C1 3c
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131210

9.12
INSTRUM spect
PROBHD 5 PABBO BB/
PULPROG zgpg30
D 32768
SOLVENT DMSO
NS 239
Ds 2
SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG 65.24
DW 13.867 usec
DE 6.50 usec
TE 298.9 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
smmEm——= L fl ====cewe
SFC1 150.9279571 MHz
NUC1 13c
Pl 10.50 usec
PLWL 95.00000000 W
= == f2 ==meas===
SFO2 600.1724007 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W
F2 - Processing parameters
SI 16384
SF 150.9129337 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40




HRMS-spectra of compound 4e

Sample Name

Inj Vol

Data Filename

SS-4-ghCYCl

SS-4-CI-CYCl.d

Position
-10 InjPosition
ACQ Method

Instrument Name
SampleType
Comment

Instrument 1
Sample

User Name

IRM Callbration Status

Acquired Time

Success
4/10/2014 11:39:29 AM

x10 1 |

7
6.75
6.5
6.25
6
5.75
5.5
5.25
5_
4.75
4.5
4.25
4
3.75
3.5
3.25
3
2.75
2.5
2.25
2
1.75
1.5
1.25
14
0.75 1
0.5
0.25 1

+ESI| Scan (7.0 sec) Frag=175.0V SS-4-CI|-CYClLd

391.2737

398.0792

396.0828

Lo Lllbe s, ||III1|T |

Br

oy

ounts vs. Mass-to-Charge (m/z)

388 389 390 391 392 393 394 395 %és 397 398 399 400 401 402 403 404 405 406 407 408 409 410



'H-NMR spectra of compound 4g

SS-4CN-CY-1H

CN

Current Data Parameters
NAME

SS—4CN-CY-1H

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140724
Time 11.45
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 32768
SOLVENT €pcl3
NS 16
Ds 2
sl 12019.230 Hz
FIDRES 0.366758 Hz
AQ 1.3631488 sec
RG 27.82
DW 41.600 usec
DE 6.50 usec
TE 300.0
D1 1.00000000 sec
TDO 1

£1
SFO1 600,1737063 MHz
NUC1 iH
P1 12,00 usec
PLW1 21.00000000 W

F2 - Processing parameters
SI 16384

SF
WDW
ssB
LB
GB
PC

10 9 8

ppm

o~
3|3 @ 1S3 |2
-lo o —leielo -

600.1700141 MHz
B

[}

0.30 Hz
o

1.00




IBC-NMR spectra of compound 4g
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A | |V
\‘/ | ‘ | \V/ \\ I Current Data Parameters
NAME 55-4CN-CY-13C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140724
Time 11.54
CN INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 32768
SOLVENT CDC13
NS 305
Ds 2
SWH 36057.691 Hz
NC N CN FIDRES 1.100393 Hz
AQ 0.4543829 sec
| _ RG 65.24
DW 13.867 usec
H2N N N DE 6.50 usec
H TE 300.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f] ========
SFO1 150.9279571 MHz
NUC1 13C
Pl 10.50 usec
PLW1 95.00000000 W
==mmm=== CHANNEL f2 mssas=s===
SFO02 600.1724007 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W
F2 - Processing parameters
|l | ;
prr—s vl P L L SF 150.9128370 MHz
L o ¥ ’ e Ny y WDW EM
SSB 0o
LB 1.00 Hz
GB 0
PC 1.40

T T T T
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HRMS spectra of compound 4¢g

3N-16 (0.110) TOF MS ES+
343.2391 170
CN
NC X CN
»
H.N" N7 N
H
*
363.8691
325.0268 363.84113g3 gga2 399.3084
63.6972 386.4243
316.3654 '
323.0324 327.1205 :
4 3 338.4075
6 T | 353.9808 360.9960| 368.1507 476 gayg 3892569 402.3208
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'TH-NMR spectra of compound 4h

SS-3F-CY-1H

Current Data Parameters
NAME SS-3F-CY¥~1H
1

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20140502
Time 13.01
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
™D 32768
SOLVENT -]
NS 16

Ds 2
SWH 12019.230 Hz

FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 49.39
Ll 41.600 usec
DE 6.50 usec
TE 300.7 K
D1 1.00000000 sec
TDO 1

£1
SFol 600.1737063 MHz
NUC1 1H
P1 12.00 usec
PLW1 21.00000000 W

F2 - Processing parameters
SI

SF 600.1700054 MHz
WOW
sSB °

LB 0.30 Hz
GB. °

PC 1.00

_—

T T

10 9

T

6 5

4 3

2 1
w
3 gRienng
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IBC-NMR spectra of compound 4h

SS~3F-CY-13C
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Current Data Parameters

NAME SS-3F-CY-13C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date__ 20140502

Time 12.33
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT DMSO

NS 138

DS 2

SWH 36057.691 Hz
FIDRES 1.100393 H=z
AQ 0.4543829 sec
RG 65.24

DW 13.867 usec
DE 6.50 usec
TE 300.8 K

D1 2.00000000 sec
D11l 0.03000000 sec
TDO 1
======== CHANNEIL fl1 ========
SFO1 150.9279571 MHz
NUC1 13C

Pl 10.50 usec
PLW1 95.00000000 W

CHANNEL f2 ========
600.1724007 MHz

NUC2 1H
CPDPRG([2 waltzlé
PCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W
F2 - Processing parameters
SI

SF 150.9129387 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB o

PC 1.40




HRMS-spectra of compound 4h

Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

x10 2 | *ESI Scan (29.3 sec) Frag=175.0V SS-3F-CY.d

14 336.1631

0.95
0.9

0.85

0.8 NC.__CN
0.751 | ~ /O
H,N~ N

0.7

0.65 |
0.6
0.55-
0.5
0.45-
0.4
0.35
0.3
0.25
0.2+ 242.2834
0.15
0.1
0.05 |

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 ©O00 950 1000
Counts vs. Mass-to-Charge (m/z)




'H-NMR spectra of compound 4i

‘ T T T T ‘ T I T T LA B l" T T T T ] T T
12 11 10 9 8
o =
FULSE "SRQUENCE OBSERVE  Hl, 399.8528520

Relax. delay 1.000 secc
Pulge 45.0 degreé&s

Acqg. time 2.561 sec
Width 6358.0 Hz

32 repetitions

DATA PROCESSING
FT size 32768
Total time 1 minutes

[ .

.68

85-3N02-Cy-1H

Solvent: dmso
Temp. 25.0 C / 298.1 K
Operator: chem
Mercury-400 “IITG-NMR"

PP™




IBC-NMR spectra of compound 4i

Reé&Faik S tdelay 1. 000 ismec
Pulse 45.0 degreém
Aeqg. time 1.304 fec
width 25125.6 Hz

$050 repetitions

DECGOPLE H1,
Pawer 42. 4B
comstinueusly on
WALTZ-16 modulated

399.8548987

Line broadening 0.5 Hz
PT size 65536
Total time 5.2 houre

NO,
NC CN
®
/
HoN™ "N™ N 288 § gSssg2:rszs LR ssasg3sess
H ® o W w L B T S I ] - O woH oo~ N o ® ~ O
o & = o W WO wm W W S w a o oo a A @ oo
w NN - M M M NN @ ~ T - ™M ™ m ™m m ™M ™
o - L B B B B B J [ i |
4
LJ | | J ///
|
'
1
ll\!lll!llb¥!lrllllrl.[|l‘lillil!i"lll{lll]ill\}l\ll}ll||IlT‘T‘T']'TT'T'—l"TI"r'!l\Ilvll\!ll]\li(l!IW!I\!!lllll“'T|11|II)||\|l\]|¥|:f']T'T'
220 200 180 160 140 120 100 80 80 40 20 0 pPpm
POESR I9BJUENCE OBRSERVE CI3, 100.543122% DATA PROCESSING ES8-3N02-cy-13C

“Solvent: dmso

Temp. 25.0 C / 298.1 K
Operator: chem

File: SsS-3NOZ-cy-13C
Mercury-400 “"IITG-NMR"




HRMS spectra of compound 4i

3NO2-1 1 (0.018) TOF MS ES+
1 363.8621 42
g
; NC | . CN
_
% H,NT N
é
! 363.8972
363.8411
o
|
. 393.0296
353.9600 386.4604 .
386.4098
368.1436
386.4749
9738 SR80 1578
24 EI T T T Ess; T >35?42T69 I‘Il T T T T T I' I- T T T T 1 T T T L T T T T T T T T T T T T T T
350 352 354 356 358 360 362 364 366 368 370 372 374 376 378 380 382 384 38 388 390 392




'TH-NMR spectra of compound 4j

10 9 8

"PUBSE “WNQORNCE ¥ TR DRSS TR OB S 1399 4
Relax. delay 1.000 sec

Pulse 45.0 degreds tal Timé i wée

Acq. time 2.561 sec £

Width 6398.0 Hz

32 repetitions 4] NP

FT-size 32768 .
Total rtdmé- I et

1 ppm
ew @
FE
e oo
BENLPO TR

BdTvditt ' ‘cdbl3
Temp. 25.0 C / 258.1'K
Operator: chem
WertudPEd00 "IITG-NMR™




IBC-NMR spectra of compound 4j

Relax. delay 1.000 .sec: . :ad...;.DECOURLE H1l, 399.8529994
Pulge 45.0 degredd cice 553535 LisPower'd42 4B -

Acqg. time 1.304 sec comtinuously on

Width 25125.6 Hz WALTZ-16 modulated

980 vepetitions

Line broadening 0.5 H=z
PT size 65536
Total time 37 minutes

© 86tventy cdel3
Temp. 25.0 C / 298.1 K
Operator: chem

RePeary-400 “IITG-NMR"

822 L3 sanuz =3 zg8sa¢g
- e S S = Tsaq= ne eeseaIa
NC. X CN £33 CE dsErnd 2 2 szssaz
/
H,N” N7 N
— ’ . ) L AL
II{ITI!I]IIF]IEII{II|I|III11!I1I|I!lllll1]|ll\Illtl\II‘WI‘IIIII!}\II\llljlrl\'IIII]lI!T]YlII[!‘II\IF\IIf!l!llll!\'!lll‘l!ll]TT
220 200 180 160 140 120 100 80 60 40 20 0 PpPm
LOPUESE “SEQUENCE * " D&TA .!’iﬂf:&’%ﬁ’lhﬁﬂ‘sm-?i'biB.11\30.5425893 “TINTA mw—"?lmfﬁi S EENO§RCE-13C




HRMS-spectra of compound 4

Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

x10 2 |+ESI Scan (32.0 sec) Frag=175.0V SS-CY-CY.d

1 324.2194

0.95
0.9
0.85
0.8 NC CN

0.751 |

/

\

0.65
0.6
0.55
0.5
0.45
0.4 -
0.351
0.3+
0.25
0.2+
0.15 4 226.0983
0.1
0.05 1

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 9S00 950 1000
Counts vs. Mass-to-Charge (m/z)



"H-NMR spectra of compound 4k

SS-Bu~Cy-1H

Current Data Parameters
NAME SS-Bu-Cy-1H
1

EXPNO

PROCNO 1

F2 - Acquisition Parameters
te_ 20140912

Time

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 32768

SOLVENT cpel3

NS 1€

DS 2

SWH 12019.230 Hz

FIDRES 0.366798 Hz

aQ 1.3631488 sec

RG 49.39

oW 41.600 usec

DE 6.50 usec

TE 298.7 K

D1 . 1.00000000 sec

DO 1

—mmm==== CHANNEL fl mmmmmom=

SFo1 600.1737063 MHz

NUC1 1H

Pl 12.00 usec

PLW1 21.00000000 W

FZ - Processing parameters

SI 16384

SF 600.1700148 MHz

WOW EM

SSB o

1B 0.30 Hz

GB o

eC 1.00

ol

.

10 9 8

.02
.96

No

b -
W

1.00

2 1
i hdatn
- NI |I—INImINIo




IBC-NMR spectra of compound 4k

ﬁs—au—Cy—mc

——161.07
T=—-158.84

__~162.05

NC

/

\

CN

H,NT N

iy

55
37

116
<<ile

—50.18
—36.01
- 33.06
25.66
25.03
—14.04

=
=
T~~-23.28

EXPNO
PROCNO

Current Data Parameters
RAME $5-Bu-Cy-13C

1
1

F2 - Acquisition Parameters
20140912

Date_

Time
INSTROM
PROBHD
PULPROG

TE
D1
D11
TDO

PLWL3

T T T T T T T
190 180 170 160 - 150 140 130

T
120

1 i ] L L 1 Ll ] T 1

90 80 70 60 50 40 30 20 10 ppn

13.25
spect

5 mm PABBO BB/
z

gpg30
32768
cpel3
207

2

36057.691
1.100393
0.4543829
65.24
13.867
6.50
299.8
2.00000000
0.03000000

Hz
Hz
sec

usec
usec
K
sec
sec

1

mmsssssa CHANNEL f1 msmmmme

150.9279571 MHz
13

C
10.50 usec
95.00000000 W

600.1724007 MHz
1H
waltzlé
70.00 usec
21.00000000 W
0.61714000 W
0.30239999 W

F2 - Processing parameters
s 16384

150.9128372 MHz
EM

1.00 Hz

1.40




HRMS-spectra of compound 4k

SS-BU-CY 7 (0.129) TOF MS ES+
100+ 284.2983 181
1 NC | N CN
—
H,N” N7 N
H
=
363.5284
420.1377
168.5796
. 201.‘2899
|
| i
0 h T T 1 T T T T T T m/z




'TH-NMR spectra of compound 41

SS5-3MeBu-Cy_1H

Current Da
NAME

F2 - Acqui.
Date_

PROBHD 5

SOLVENT
NS

Ds

SWH
FIDRES
AQ

RG
DW
DE
TE
Dl
TDO

mmmmmaae=
SFOl

NUCL

Pl

PLW1

S
SF

WDW

SSB 0
LB

GB 0
PC

@
&

9
142/
1.00

ta Parameters

5S5-3MeBu-Cy_1H
1

1

sition Parameters
20140918
15.11
spect
mm PABBO BB/
g
32768
s o)
16
2
12019.230 Hz
0.366798 Hz
1.3631488 sec
54.94
41.600 usec
6.50 usec
298.4 K
1.00000000 sec
1

HANNEL f1
600.1737063 MHz
1H

12.00 usec
21.00000000 W

F2 - Processing parameters
I 16384

600.1700149 MHz
EM

0.30 Hz
1.00




IBC-NMR spectra of compound 41

{@* 3MeBu-Cy_13C

17
02

b= =5 o [} - ww
bt =5 92983 § 2 58533
833 25 eI S o @ o o
— — - mgrl:r':rlt w - NN N
Current Data Parameters
NAME S58-3MeBu-Cy_13C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20140918
Time 15.21
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 32768
SOLVENT CDC13
NC CN Ns 353
AN DS 2
SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
— RG .24
H N N N oW 13.867 usec
2 DE 6.50 usec
H TE 299.7 K
D1 2.00000000 sec
D11 0.0300000C sec
TDO 1
c £1
SFO1 150.9279571 MHz
NUC1l 13¢
Pl 10.50 usec
PLW1 95.00000000 W
c £2
SFO2 600.1724007 MHz
NUCZ 1H
CPDPRG (2 waltzl6
FCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W
F2 - Processing parameters
sI 16384
SF 150.9128371 MHz
WDW EM
ssB [}
LB 1.00 Hz
GB o
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
210 200 190 180 170 160 150 140 130 120 110 100 %0 80 70 €0 50 40 30 20 10 1] ppm




'TH-NMR spectra of compound 4m

83-Ph-CYP

Sanple Name:
83-Ph-CYP
Data Collected on:
I1ITG-MMR-nercury400
Archive directory:
/export/home/ch k/vomrsys/data
Sample directory:

FPidPile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: dmso
Data collected on: Jan 8 2014

Temp. 25.0 C / 298.1 K
Operator: chem

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 2.561 mec

Width 6398.0 Hz

32 repetitions

OBSERVE H]l, 399.8528536 MHz
DATA PROCESSING

PFT size 32768

Total time 2 min 12 sec

NC

HoN

Z
\ 7/
Ir=z

CN

32.99 L




I3C-NMR spectra of compound 4m

NC A CN
HN" N7 N7 28 28
H 33

_ /—135.126
/-

_/
\_159.5853

\—128.270

—116.472
\-116.228

—80.537
79,508

38.875
24.674
6.417

TIII[|11IIIIIIII]TIII!I‘!III'EVIillTll(YI
! .

200 180 160 140

120 100

80

l]llll‘I|!!ll||ll||lll||Y|T-I\Tll|1IIII‘II|I|1!II|II]I‘III

60 40 20

ppm

|OBSERVE C13, 100.5431285
| DRCOUPLE H1, 399.8548987
! Power 43 4B

| continucusly on

| WALTE-16 modulated

| PULSR SEQUENCE

Relax. delay 1.000 sec
Pulsae 45.0 degrees
Acq. time 1.304 sec
Width 25125.6 Hs

5240 repetitions

| DATA PROCESSING
| Line broadening 0.5 Hx
| 7T mize 65536

{Total time 3.4 hours

| 88-Ph-CyP-13C

——

| Bolvent: dmso
| Temp. 25.0 C / 298.1 K
| Oparators chem
':,lu‘cnry-loo "IITG-MMR"




HRMS-spectra of compound 4m



Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

x10 2 | +ESl Scan (9.1 sec) Frag=175.0V SS-PH-CYP-1.d

1 276.1247

0.95
0.9
0.85

0.8- | N
~
0.75- -

0.7 -

0.65 -
0.6
0.55
0.5
0.45-
0.4
0.35-
0.3
0.25-
0.2
0.151 4452118
0.1
0.051

194.1150

'

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 9S00 950 1000
Counts vs. Mass-to-Charge (m/z)




'TH-NMR spectra of compound 4n

83-Ph-Buam
exp2 PROTON
SAMPLE
date Dec 9 2013
sclvent cdcll3
file exp
ACQUISITION
- 6398.0
at 2.561
np 32768
b 3600
bs 4
a1 1.000
nt 32
ct 32
TRANSMITTER
ta H1
afrq 399,853
tof 363.1
tpwr 58
pw 8.150
DRCOUPLER

dn c13
dof 0
dn ann
dscwave g
dpwr 40
amf 17100

PRESATURATION
satmode n NC
wet n CN
SPECIAL N
tenp 25.0 ~
gain 24 H2N N/(/\%\
spin not used H
hst 0.008
pws0 16.300
alfa 10.000
PLAGS
il n
in n
ap b 4
hs nn
PROCRSSING
fn not used
DISPLAY
sp -69.5
wp 4071.7
rfl 828.1
rfp ]
p 118.5
1p -92.9
PLOT
we 268
sc 0
vs 236
th 5
ai eode ph
r T T T T '[ T T T T T T T T T T T T ]
10 9
Py e 5 S P
s R 22 S 2 a 3
* © o o oo -




IBC-NMR spectra of compound 4n

SS-PH-BUAM_13C

\W \NI/ NY'4 | l
NC A CN
HN" N7 H@\
I 1 I | I I I 1 1 1
180 160 140 120 100 80 60 40 20 ppm

Current Data Parameters

MNAME SS—-PH-BUAM_13C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20131213

Time 14.31
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT CDC13

NS 132

DS 2

SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG 65.24

DW 13.867 usec
DE 6.50 usec
TE 298.4 K

Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
m=s=m==== CHANNEL f] ==ss=s===
SFO1 150.9279571 MHz
Nuc1l 13c

P1 10.50 usec
PLW1 95.00000000 W
==m===== CHANNEL f2 sssnz===
SFO2 600.1724007 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W

F2 - Processing parameters
6384

SF 150.9128460 MHz
WOW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40




'TH-NMR spectra of compound 40

88-Ph-C16-A

Sanple Name:
83-Ph-Cl6-A

Data Collected con:
IITG-NMR-mexrcury400

Archive directory:
/home/chem/data/study

Sample directory:
PICHYDRA-ZN-tit-4-01

FidFile: PROTON

Pulse Sequence: PROTON {s2pul)
Solvent: cdcl3
Data collected on: Jan 1 2014

Temp. 25.0. C / 298.1 K
Operator: chem

Relax. delay 1.000 msec
Pulse 45.0 degrees

Acg. time 2.561 sec

Width 6398.0 Hz

32 repatitions

OBSERVE H1l, 399.8509918 MHz
DATA PROCESSING

FT size 32768

Total time 2 min 12 sec

L L L L L L L e

13 12 11 10

9.10 -
57.63 -
7.36 L

IBC-NMR spectra of compound 40



SS-Ph-C16-A_13C

161.22
159.72
159.29

2 i
=

I

2
4

L A B
N NGO T OO N e N HYODNTEOTEOO N B R
P ) O ND OO ITMO AON
< O OV @D GO U O D o 4 s ow ¢ 4 4 s e & a4 b b e o4 s
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NS\

S
=
<

Current Data Parameters

NAME $5-Ph-C16-A_13C

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20140116

Time 13.27

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG Zgpg:

™D 32768

SOLVENT <pcl3

NS 64

Ds 2

SWH 36057.691 Hz

FIDRES 1.100353 Hz

AQ 0.4543829 sec

RG €5.24

oW 13.867 usec

DE 6.50 usec

TE 300.0 K

n 2.00000000 sec

D1 0.03000000 sec

TDO 1
CHANNEL f1

SFOl 150.9279571 MHz

NUC1 13c

Pl 10.50 usec

PLW1 95.00000000 W

f2

SFo2 600.1724007 MHz

NUC2

CEDPRG[2 waltzlé

PCPD2 70.00 usec

PLW2 21.00000000 W

PLW12 0.61714000 W

PLW13 0.3023955%9 W

F2 - Processihg parameters

81 16384

SF 150.9128496 MHz

WDW EM

SSB L)

LB 1.00 Hz

GB o

PC 1.40

" T

T
200 180 160

T T
140 120 100 80 60 40 20 0 ppm

HRMS-spectra of compound 40




Sample Name

Inj Vol

Data Filename

Position Instrument Name

InjPosition SampleType

ACQ Method Comment

User Name
IRM Calibration Status
Acquired Time

x10 2

11
0.95
0.9
0.85
0.8
0.75
0.7
0.65 1
0.6+
0.55
0.5
0.45
0.4 4
0.351
0.3 1
0.25
0.2
0.15
0.1
0.05

+ESI| Scan (6.9 sec) Frag=175.0VvV SS-PH-C16.d

242.2827

460.3442

390.1522

324.2157

100 150 200 250

300 350 400 450 500 550 600 650 700
Counts vs. Mass-to-Charge (m/z)

750 800 850 900 950

1000




'TH-NMR spectra of compound 4p

Current Data Parameters

NAME SS-PH-CH-CYC1-1H
EXPNO . 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140307
Time 10.51
INSTRUM spect
~ N PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 32768
SOLVENT CDC13
NS 16
DS 2
SWH 12019.230 Hz
NC X CN FIDRES 0.366798 Hz
| ag 1.3631488 sec
7 RG 65.24
HoN N N DW 41.600 usec
H DE 6.50 usec
TE 300.2 K
N J D1 1.00000000 sec
TDO 1
s==a=x== CHANNEL f] =s=smma==
SFOl 600.1737063 MHz
NUC1 1H
Pl 12.00 usec
PLW1 21.00000000 W
F2 - Processing parameters
S1 16384
SF 600.1700148 Mz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

y |

]xr-a-....I.....'...l.....-..slu--r--v-.lnv”-.uu'luos----..I..'..----luunu-----I-u-.'.v--I---.r---:]----- |AARARARRES B

10 9 8 7 6 5 4 3 2 1 0 ppm
= 8|3 2 55283
n |~ ™~ il N




13C-spectra of compound 4p

Relax. delay 1.000 sec.
i Pulse 45.0 degrees’
¢ heq. time 1.304 sec
. Width 25125.6 Hz
: 1180 repetitions

DECOUPLE H1, 399.8529994

Power 42 dB
. comtinuously on

WALTZ-16 modulated

Line broadening 0.5 Hx
-FT mize 65536
Total time 45 minutes

Mercury-400

! Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: chem
"IITG-HNMR"

p S =0 a a2 8% > A S2T RS 3 S 2884
- o m n w L @ r~ B N N « [ S n o
- o o *-o oo ¢ o 6O~ e w = 5 A w o
': na a3 b ad tk"l'\?‘ - - = ‘LT
NC o CN 1
HN" N7 N
2 H/\O
. J
e oo . g ] wond) o ol " iy s r ik
llllll|Il|l|ll|f[f}llllllflilTlrllll!llll|l|lI|I|||!II|I|'|l||]|l|!||Illlllll|llIlElIIT||1|I!I1II!|IIII]f
200 180 160 140 120 100 80 60 40 20 ppm
roLse-smoumvcw  omsEve c1s, '100.5425887  +DATA smoCESSING T - ssiph-cm-cyel-1zc o




HRMS-spectra of compound 4p

Sample Name Position Instrument Name User Name .

Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

x10 2 |*+ESI Scan (50.4 sec) Frag=175.0V SS-PH-C-CYCL.d

1. 332.1871

0.95 -
0.9

0.85 - NC CN
0.8 4 |

HN" N7 N
0.75- H

0.7 - -
0.65 -

0.6+
0.55
0.5
0.45 1
0.4

0.35

1 186.2204
0.3 388.2497

0.25
0.2 283.1720
0.15
0.1+
0.05 4

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)



'TH-NMR spectra of compound 4q

SS_Ph_S(-)_13C

A

10 9 8 7 6 5 4 3 2 1 0 ppm
EEEEaE % 3
| edieica N (-] o~

Current Data Parameters
NAME SS_Ph_S(-)_1 3g

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140108
Time 9.52
INSTRUM
PROBHD 5 mm PABBO BB/
PULP! z2g30
TD 32768
SOLVENT 0
NS 16
DS 2
SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 54.94
W 41.600 usec
DE 6.50 usec
TE 298.7 K
D1 1.00000000 sec
TDO 1

c £1 :
SFOl 600.1737063 MHz
NUC1 iH
Pl 12.00 usec
PLW1 21.00000000 W

F2 - Processing parameters
16384

SF 600.1700072 MHz
WDW EM
SSB L]

LB 0.30 Hz
GB 1]

BC 1.00




I3C-NMR spectra of compound 4q

159.921

\—153.076

f
L=
\C

144.203
135.166
129.873
128.592
128.287

/-—160.7‘0

L

128.196
128.180
126.785
126.754
116.482
116.322

—80.409
\—79.326

- O W O w O Ina -3
n 4 O 0 6 @ > W o0
* - O -~ ® N O W ~N
e o+ e a4 a4 s e s .
N O AR R D -
* * M M Mm™maa o~

220 200

180 160 140

120 100

80
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60 40 20 0 ppm

PULSE SEQURNCE

Relax. delay 1.000 sec
Pulme 45.0 degrees
Acq. time 1.304 mec
width 25125.6 Hx

1775 repetitions

{oBsERVE €13, 100.5431230
| DRCOUPLE "HL, 399.8548987
i Power 42 4B

| continuocusly on
| WALTZ-16 modulated

| DATA PROCESSING

| Line broadening 0.5 Hx
| PT size 65536

| Total time 68 minutes

. 88-Ph-8(-)-13C

f Solvent: dmso

| Temp. 25.0 C / 298.1 K
| Operator: chem

| Mercury-400 "IITG-MMR®




HRMS-spectra of compound 4q

Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

x10 2 | +ESI Scan (30.4 sec) Frag=1 75.0V SS-PH-S.d
1 340.1573

0.95

0.9-
0.85.
0.8 NC CN
0.75- |
0.7

0.65

0.6
0.55
0.5
0.45
0.4
0.35
0.3
0.25 +
0.2
0.15-
0.1

0.05

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
Counts vs. Mass-to-Charge (m/z)




'TH-NMR spectra of compound 4r

NC CN

Iz

D
H,NT N \[j

| PULSE SEQUENCE

i Relax. delay 1.000 sec

Pulse 45.0 degrees
Acqg. time 2.561 wec

| wideh 6398.0 Hx

32 repetitions

H1, 399.8528573

| DATA PROCESSING
| PT size 32768
| Total time 1 mimutes

| 88-Ph-R(+)

| Solvent: dmso

| Temp. 25.0 C./ 298.1 K
| Opexator: chem

‘ Mercury-400 *IITG-NMR"

Bl s |
L T S B S E e B AN B B S R L L B B e B L B L L B T
11 10 9 8 .. 6 s 4 3 2 . ppm
8 23238 g 3




IBC-NMR spectra of compound 4r

S$S-Ph-R (+)_13C

160.71
159.83

=
~~158.03

NC

H,N” N

CN

3

.

—144.13

MO ANNG O -
HEWM N ALY MmN
N OE®WY WO
YOI NN
o =

——80.40
175,31

HO AW TO
T ORNO N M N

49
40
39
39
39
39
39
39
39
—21.22

=hGSxn

Current Data Parameters
HAMNE S5-Ph-R(+)_13C
EXPNO 1

PROCNO 1

2 - Acquisition Paramaters
Date_ - 16
Time 13.0%
INSTRUM spact
PROBHD S mm PABBO BB/
PULPROG 30

™ 32768
soLveNT

ns 127

D3 2

SwH 36057.691 Hz
FIDRES 1.100393 Hz
A 0.4543829 sec
RG 65.24

Ll 13.867 usec
DE 6.50 usec
= 299.8 K
1 2.00000000 sac
11 0.03000000 sec
™0 1
e CHANNEL £ =
sro1 150.9279571 Mz
NuC1 13C

PL . 10.50 usac
LN 95. 00000000 W
s CHANMEL {2 mmemmeme
sroz2 600.1724007 MHz
Nuc2

CPDERG(2 waltzlé
PCPDZ 70.00 usec
PLN2 21.00000000 W
PLN12 0.61714000 W
PLN13 0.30239999 W
F2 - Processing parameters
s1

3F 150.9129413 Mz
wow =™

ssB ]

LB 1.00 Hz
és

[ 1.40

T
200

T
180

T
160

ppm

HRMS-spectra of compound 4r




Sample Name

Inj Vol

Data Filename

Instrument Name Instrument 1
SampleType Sample
Comment

SS-PH-R+ Position -1
-10 InjPosition
SS-PH-R+.d ACQ Method

User Name

IRM Calibration Status

Acquired Time

Success
4/10/2014 11:37:59 AM

x10 2 |

14
0.95
0.9 1
0.85 1
0.8
0.751
0.7 1
0.65 1
0.6 -
0.55 1
0.5+
0.45 1
0.4 -
0.35
0.3+
0.25 1
0.2
0.154
0.1
0.05

+ESI| Scan (4.3 sec) Frag=175.0V SS-PH-R+.d

340.1565

225.1948
278.1620

A

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 9S00 950 1000

Counts vs. Mass-to-Charge (m/z)



'TH-NMR spectra of compound 4s

Relax. delay 1.000 sec E

Pulse 45.0 degrees ° - .~ 1 fahmoossovs
Acqg. time 2.561 sec

Width 6398.0 Hz

32 repetitions

10 9 8
@
o
~
o
PULSE SEQUENCE T PEACPSSTNS@NIRIVENCIIEL, 399.8528524

DATA PROCESSENSFOFA R g R -

.FT size 32768
Total time 1 minutes

24.01

36.%2

bBaxRhaPIP-18
* Solwent’r dmso
Temp. 25.0 C / 298.1 K

- Operator: chem
Mercury-400 "IITA-NMR"

IBC-NMR spectra of compound 4s




SS_PH_PIP_13C

wwo n Ao [ R
™~ w0~ m oo 0~
oo v O ® ~ 0
0O M NSNS —
e e —

81,50
——80.85
—48.41
39.93
39.79
39,65
39,51
39,37
39.23
39.09
——25.54
——23.87

{

NC

H,N

SN

CN

Jurrent Rata Pardfi@ters

F2 - Acquisition Parameters

Date_ 20140319
Time 10.32
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT DMSO

NS 220

DS 2

SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG 65.24

DW 13.867 usec
DE 6.50 usec
TE 301.7 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

======== CHANNEL f] ———======

SFO1 150.9279571 MHz
NUC1 13C

Pl 10.50 usec
PLW1 95.00000000 W

=—====== CHANNEL f2 ========

SFO2 600.1724007 MHz
NOC2 1H
CPDPRG[2 waltzlé
PCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W

F2 - Processing parameters

m-—-«w.-.. ,'x“l“‘,rr “ = AP

T
170

T
160

T
150

T T T T
130 120 110 100 90

SI 16384

SF 150.9129420 MHz
WDW

SSB

LB 1.00 Hz
GB

PC 1.40




HRMS-spectra of compound 4s

Sample Name SS-PH-PIP Position -1 Instrument Name Instrument 1 User Name
Inj Vol -10 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  SS-PH-PIP.d ACQ Method Comment Acquired Time 3/24/2014 12:08:31 PM

x10 2 |+ESI| Scan (22.4 sec) Frag=175.0Vv SS-PH-PIP.d

1 304.1571

0.95 4
0.9

0.85 -

0.8
0.75 -
NC CN
0.7+

0.65

A/

HoN
0.6 2

0.55

0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1

144.1014
0.05

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
Counts vs. Mass-to-Charge (m/z)



'TH-NMR spectra of compound 4t

SS-4Me-pip-1H

Current Data Parameters
NAME SS-!H‘-p.LpWII:

Hz
Hz
sec

usec
usec

1K

sec

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131119
Time 17.16
spact
PROBHD 5 mm PABBO BB/
Me PULPROG zg30
™ 32768
SOLVENT DMSO
NS 16
DS 2
SWH 12019.230
FIDRES 0.366798
AQ 1.3631488
RG 89.67
DM 41.600
NC._ALCN = L5
Dl 1.00000000
| DO 1

£f1
€00.1737063
1H

12.
21.00000000

SF 600.1699390
WDW EM
ssB [}
LB 0.30
GB [}
PC 1.00

00 usec

F2 - Processing parameters
16384




IBC-NMR spectra of compound 4t

SS5-4Me-pip-13C

\I/ [\ \/ NS\
Me
NC X CN
»
H,N” N7 N
‘ L Ll L
1 I | T T T T T T N I M I T
200 180 160 140 120 100 80 60 40 20 0

ppm

Co><)
= Z%R

Current Data Parameters

NAME
EXPNO
PROCNO

S5S-4Me-pip-13C
1
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG

PLWL

SFO02

NUC2
CPDPRG[2
PCPD2
PLW2
PLW12
PLW13

SI
SF
WDW
SSB
LB
GB
PC

20131125

spect
5 mm PABBO BB/

zgpg30
32768
DMSO
52

2
36057.691
1.100393
0.4543829

13.867
6.50

297.9
2.00000000
0.03000000
1

CHANNEL f1

Hz
Hz
sec

usec
usec

sec
sec

E=mmmmm=

150.9279571 MHz
13c

10.50 usec
95.00000000 W

CHANNEL f2 ========

600.1724007
1H

waltzlé
70.00
21.00000000
0.61714000
0.30239999

MHz

usec
w
w
W

F2 - Processing parameters
16384

150.9129342 MHz
EM

1.00 Hz
1.40




HRMS-spectra of compound 4t

Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

x10 2 | +ESI Scan (22.6 sec) Frag=175.0V SS-4ME-PIP.d

1] 318.1718

0.95 Me
0.9
0.85
0.8

NC CN
0.751 |

0.7 H2N
0.65

A/
@,

0.6
0.55
0.54

. 0.45 1
0.4+
0.35 1
0.3
0.25
0.2
0.15
0.1 1

186.2201
0.05

300 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
Counts vs. Mass-to-Charge (m/z)




'TH-NMR spectra of compound 4u

85-H-PY-1H
A @ WO N ®
- B82S
RAN
NC._ACN
»
H,NT N NQ
1 10 9 8 6 5 4 3 2 1 0 ppm

7
528 5 g
-l

Current Data Parameters
NAME

SS-H-PY-1H

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131113
Time 9.2¢6
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
™D 32768
SOLVENT DMSO
NS 16
DS 2
SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG .
DW 41.600 usec
DE 6.50 usec
TE 298.8 K
D1 1.00000000 sec
TDO 1

CHANNEL f] m=wew=—e=
SFO1 600.1737063 MHz
NUC1 1H
1 12.00 usec
PLW1 21.00000000 W

F2 - Processing parameters
SI 16384

SF 600.1700062 MHz
WDW EM

SSB 0

1B 0.30 Hz
GB 0

PC 1.00

IBC-NMR spectra of compound 4u




SS-H-Py-13C
e g B ER
wy Yy o~ el e I ) L e~ W OO W N0 NN
. e s . . e . - - HOASWOONO O
i O~ g B2~ =i« -] o W v e « s e & = s & a
C-R7NTs] Ml NN — (=N =] DD =
— o i X0 @ FOMNMOOOM N
\ , / | V \ X v \W’ l Current Data Parameters
NAME SS-H-Py-13C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131118
Time 10.21
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG : zgpg30
TD 32768
SOLVENT DMSO
NC X CN NS 139
| DS 2
— SWH 36057.691 Hz
FIDRES 1.100393 Hz
HN" N NQ aQ 0.4543829 sec
RG 65.24
DW 13.867 usec
DE 6.50 usec
TE 298.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
====s=== CHANNEL fl ========
SFO1 150.9279571 MHz
NUC1 13C
Pl 10.50 usec
PLW1 95.00000000 W
s==m==== CHANNEL f2 ========
SFO2 600.1724007 MHz
NUC2 1H
CPDPRG (2 waltzlé
PCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W
F2 - Processing parameters
ST 16384
SF 150.9129343 MHz
il | | L / WOw By
SSB o]
LB 1.00 Hz
GB (4]
T T T M T i T T T T T T T BC 1.40
200 180 160 140 120 100 80 60 40 20 ppm

HRMS-spectra of compound 4u



Sample Name  Unavailable Position Unavailable Instrument Name Unavailable User Name Unavailable

Inj Vol Unavailable InjPosition Unavailable SampleType Unavailable IRM Calibration Status Success

Data Filename  S5-PH-PY.d ACQ Method Comment Sample information is  Acquired Time Unavailable
unavailable

x10 2 | *ESI Scan (13.1 sec) Frag=175.0Vv SS-PH-PY.d
1. 290.1414

0.95-

0.9
0.85 -
0.8- NC CN
0.75 |

HoN
0.7- 2

A/
O

0.65
0.6
0.55
0.5+
0.45
0.4
0.351
0.3
0.254
0.2
0.151
0.1 -

174.1276
0.05 - 41

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
Counts (%) vs. Mass-to-Charge (m/z)

'"H-NMR spectra of compound 4v



SS-4Me-PhCHO-PY-1H

Me

NC XN CN
L
H,N" N NQ
[Ty T T T T T T { I I
10 9 8 6 5 3 2 1 0 ppm
| @
&I’

Current Data Parameters
NAME SS—-4Me-PhCHO-PY-1H
1

EXPNO

PROCNO 1

F2 - Acquisition Parameters

Date_ 20131107

Time 10.52

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30
32768

SOLVENT DMSO

NS 16

DS 2

SWH 12019.230 Hz

FIDRES 0.366798 Hz

AQ 1.3631488 sec

RG 80.22

DW 41.600 usec

DE 6.50 usec

TE 299.3 K

Dl 1.00000000 sec

TDO 1

[ £f1l

SFOl1 600.1737063 MHz

NUC1 1H

Pl 12.00 usec

PLW1 21.00000000 W

F2 - Processing parameters

SF 600.1700054 MHz
WDW EM
SSB o

LB 0.30 Hz
GB o

BC 1.00

IBC-NMR spectra of compound 4v




O o~ v—1 o N o0
o o o
28N 3 @8 Ja ok ByRmanms 24 B R
355 a SR8 24 S o aaaBRAND = O
el ot ke - o ~ THmOHmOAMOn o N
\ ‘ , l l \/ \ l \/ \ W l I Current Data Parameters
‘NAME 11 nov_13C
EXPNO 1
PROCNO 1
FZ2 - Acquisition Parameters
te_ 20131113
17.18
INSTRUM spect
Me PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
32768
SOLVENT DMSO
100
DS 2
SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.45%2!;2 sec
RG .
NC X CN ] 13.867 usec
DE 6.50 usec
| TE 298.9 K
“ pi1 8:03000000 sec
D! . sec
H,N" N7 N Q b1 0
e CHANNEL f1 s=msmme=
SFOL 150.9279571 MHz
NUCl 13c
Pl 10.50 usec
PLN1 95.00000000 W
mmmmmmmm CHANNEL 2 mewmmmes
SF02 €00.1724007 MHz
NOUC2 1H
CPDPRG[2 waltz16
PCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.3023999% W
F2 - Processing parameters
51 16384
SF 150.9129389 MHz
WDH EM
8SB 0
LB 1.00 Hz
GB o
BC 1.40

MALMAARAL) MALAAAAALY WALLAAALS LUALAMAAL) MEAAAAALAY Mo | RAhAALAAS] MAAAAAAAL AAAMAARS] AAMAMRALMY T T T | AAARARAAAS LAARRAMAAY MALAALLAA) MAMAAAALLY MALAAASAAS M T T

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm

HRMS-spectra of compound 4v



Sample Name  SS-4ME-PY Position -1 Instrument Name Instrument 1 User Name
Inj Vol -10 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  S55-4ME-PY.d ACQ Method Comment Acquired Time 3/7/2014 11:48:18 AM

%10 2 | *ES1 Scan (13.8 sec) Frag=175.0V SS-4ME-PY.d

4 304.1565 Me

0.951
0.9

0.85- NC CN
0.8 |

0.751 H2N

A/
9

0.7 1

0.65-
0.6-
0.55
0.5-
0.45
0.4-
0.35
0.3
0.25 |
0.2-
0.15-
0.1

242.2870
0.05 -

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
Counts (%) vs. Mass-to-Charge (m/z)



'TH-NMR spectra of compound 6a

BB-rh.-pA

Sample Name:
SS-Ph-BA
Data Collected om:
IITG-NMR-mercury400
Archive directory:
/home/chem/data/study
Sample directory:
MR-CM-Li-S-THR-F1-01
Fridrile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: dmso
Data collected on: May 20 2014

Temp. 25.0 C / 298.1 X
Cperator: chem

Relax. delay 1.000 sec
Puise 45.0 degrees

Acq. time 2.561 sec

Width €398.0 Hx

32 repetitions

OBSERVE N1, 399.8528627 MHx
DATA PROCESSING

FT size 32768

Total time 2 min 12 sec

NC

HoN

CN

NH,

U
[
-
e~
e

2,13 €




IBC-NMR spectra of compound 6a

PH-BA_ 13C
w ~ MHowommow
@ o Bsarvesns 8  RARIZHIS
~ W OO 00 4 LN Rmna=
n - MmN NN NN - CHDD DD DD
- [ e e b R R I v R R R R R
s N
H,N” N7 > NH,
A\
: N i
260 150 M L 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 90 80 70 60 50 40 30 20 10 ppm

an
(>

Current Data Parameters

NAME SS-PH-BA_13C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140521
Time 11.44
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

D 32768
SOLVENT DMSO
NS 151

DS 2

SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG 65.24

DW 13.867 usec
DE 6.50 usec
TE 301.7 K
Dl 2.00000000 sec
D11l 0.03000000 sec
TDO 1

====x=== CHANNEL

SFOl 150.9279571
NUC1l 13C
Pl 10.50
PLW1 95.00000000

fl ========

MHz

usec
w

======== CHANNEL f2 ==s=====

MHz

usec
w
w
w

MHz

SF02 €00.1724007
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 70.00
PLW2 21.00000000
PLW12 0.61714000
PLW13 0.30239999
F2 - Processing parameters
SI 1638
SF 150.9129410
WDW EM
SSB 0

LB 1.00
GB 0

PC 1.40

HRMS-spectra of compound 6a




Sample Name  Unavailable Position Unavailable Instrument Name Unavailable User Name Unavailable
Inj Vol Unavailable InjPosition Unavailable SampleType Unavailable IRM Calibration Status Success

Data Filename  SS-PH-BA.d ACQ Method Comment Sample information is  Acquired Time Unavailable
unavailable

x10 2 | *ESI Scan (10.7 sec) Frag=175.0V SS-PH-BA.d

4. 328.1573

0.951 ' )
0.9

0.85
0.8 NC CN

0.75 |

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
Counts vs. Mass-to-Charge (m/z)

'TH-NMR spectra of compound 6b



OMe

NC CN
||
H,NT N7 ONH,
|
| T T T T =T T T I
3 2 1 pPpm

10

PULSE SEQUENCE OBSERVE
Relax. delay 1.000 smec
Pulse 45.0 degrees

;. Acqg. time 2.561 sec

| Width 6398.0 Hz

| 32 repetitions

9
7
10.77

H1, 399.8528573

DATA PROCESSING
"FPT size 32768
"Total time 1 minutes

SS_Ph_4_OMe_BAm_1H
Solvent: dmso
Temp. 25.0 C / 298.1 K

! Operator: chem
‘ Mercury-400 "IITG-NMR"

IBC-NMR spectra of compound 6b




EWS-Ph-40MeBAm_13C

NC

H,N

OMe

CN

NH,

——158.90

52.22

1

137.35
136.69
9.

[ R =R L]
e R R e TS
O @ A )Y
CHOJ AN D CF O et v
e R R e e K R ]

1T

61,78

DO U 00T DY
D WO O W N A
WS G Y O Y a3

A R e N I I I IR

Current Data Parameters
AME 55-Ph-40Me! !Antl 3c

EXPNO
BROCNO 1

F2 - Acquisition Parameters
Date_ 20140116
Time 13.15
INSTRUM

PROBHD S mm BABBO BB/
BULPROG 2gpg30

T™D 32768
SOLVENT

NS 9

DS 2

B 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG 65.24

o 13,867 usec
DE 6.50 usec
TE .

D1 2.00000000 sec
pi1 0.03000000 sec
™0 1
e CHANNEL f1 =e=mmme=
sro1 150.9279571 Mz
NUCl

21 10.50 usec
pLNL 95.00000000 W
== CHANNEL £2 =mmmmme=
spoz 600.1724007 Mz
Nucz2 1H
CEDPRG([2 waltzl6
PCEDZ 0.00 usec
PINZ 21.00000000 W
PLM12 0.61714000 W
PLWL3 0.3023999% W
£2 - Processing parameters
s1 16384

sF 150.9129346 Muz
wow B

ssp o

LB 1.00 Hz
GB o

BPC 1.40

200

T
180

T
160

T
140

T
120

100

80

40

20

ppm

HRMS-spectra of compound 6b




Sample Name SS-40ME-BA Position -1 Instrument Name Instrument 1 User Name
Inj Vol -10 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  SS-4OME-BA.d ACQ Method Comment Acquired Time 3/24/2014 12:06:48 PM

x10 2 |+*ESI| Scan (26.5 sec) Frag=175.0V SS-4OME-BA.d
1 358.1659

0.95

OMe
0.9

0.85
0.8 1
0-781 NC CN
*7 |
0.65
0.6
0.55 4

0.5

0.45
0.4 A
0.35
0.3
0.25
0.2
0.151
0.1 1
0.05 4

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
Counts vs. Mass-to-Charge (m/z)



'H-NMR spectra of compound 6¢

SS-4F-BZAM B R
Current Data Parameters
NAME SS-4F-BZAM-1H
EXFNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131102
Time 10.52
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT DMSO
NS 16
F DS 2
12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 113
b 41.600 usec
DE 6.50 usec
TE 297.5 K
D1 1.00000000 sec
DO 1
NC CN . £1
SFO1 600.1737063 MHz
| | NUCL 1H
Pl 1%.00 usec
PLW1 21.00000000 W
H,N" N7 NH, ‘
F2 - Processing parameters
51 16384
SF 600.1700054 MHz
WDW EM
SSB 1]
LB 0.30 Hz
GB 1]
PC 1.00
[BERRRE T T T T T A L B Ry T MR | 1
9 8 7 6 5 4 3 2 1 0 ppm
N o -
S 3%5 3 (] 2 &
-iololo - o o




I3C-NMR spectra of compound 6¢

BB~4F-BZAM~-13C
sugl s2pul
SAMPLE SPECIAL
debe Oct 2 2012 temp not used
solvent DMSO gatn not used F
file exp spin not ussd
ACQUISITION hst 8.088
v 25125.6 pwse 18.608
at 1.18% alfa 20.000
:: 0278 FLAGS
13888 11 n
bs a in n
d1 1.880 dp y
'b“' :::: . PRUCESSING o NC CN
t
TRANSHITTER ib 2.80
tn €13 fn 65536
afrq 188.554 DISPLAY.
tof 1536.3 sp ~1559.5
tpwr 61 25125.6
9.300 :gl 5530.9 H2N N NH2
DECOUPLER rfp 3971.5
dn H1 rp -35.0
dof e 1p -325.5
dm yyy PLOT
den w wC (]
dpwr 42 sc ]
dmf 8900 vs ss S =
th 2 n @
ns no ph S .

39.708
L.

feat.

-
a3
e .
]
3“N ~
- N - w
Uis : Sz
g us w3 =
- oo — -
- o = 2
- - - o
&~ ) w - g &) L]
w - e ] - S
- w - © - .
o o @ - -
w w 9 . -
- - W :
-
- . . - ) ) .
LG5 T T 3 T o L o (5 S G /S [t 0 [0 G 4 A s T e T L P O T e R 50 e T
220 2080 180 160 140 120 100 80 60 40 20 0 ppm

HRMS-spectra of compound 6c¢



Position -1
InjPosition
ACQ Method

Instrument Name

SampleType
Comment

S5-4F-BA
-10
SS-4F-BA.d

Sample Name
Inj Vol
Data Filename

Instrument 1
Sample

User Name

IRM Calibration Status

Acquired Time

Success
4/10/2014 11:34:47 AM

x10 2 | +ESI Scan (17.8 sec) Frag=175.0Vv S5-4F-BA.d

1) 346.1470

0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6

0.55
0.5
0.45 1
0.4 4
0.35 1
0.3+

0.25 -

240.1436
288.2888

0.2 4
0.151
0.1

389.2118
0.05 +

100 150 200 250 300 350 400 450 500 550

600

650 700

Counts vs. Mass-to-Charge (m/z)

750 800

850

900

950



'TH-NMR spectra of compound 6d

Ci—-BAm
expl s2pul
SAMPLE SPECIAL
date Sep 26 2012 temp not used
solvent DMSO gain not used
e . exp spin not used CI
ACQUISITION hst 0.008
sw 6389.8 pwio 19.700
at 1.998 alfa 28.000
np 25528 h FLAGS
b not used 1§ n
bs 4 in n
di 1.9060 dp
nt 32 bhs nn
ct & 32 PROCESSING
TRANSMITTER 1b 8.180
tn H1 fn 65536 NC CN
sfrq 399.855 DISPLAY
tof 362.8 -194.6
tpwr 57 wp 4697.7
Bec ‘RS.BS‘ r:'l 1738'8
OUPL rfp 889.6
n c13 rp 116.1 H2N N NH2
dof ¢ 1p -80.1
dm nnn PLOT
dmm c wC 250
dpwr 50 sc 0
dut 15900 vs 93
th 20
nm cdc ph
L B BN T B (o e T W B e — L e e e B N e e e e e e L T T T—r— —
11 10 9 7 8 5 4 3 1 Ppm
Lyl Lt e el =
18.58 12.64 13.86
23.81 24.33 6.77

IBC-NMR spectra of compound 6d




IlF-Ban-13C

expl s2pul

SAMPLE SPECIAL
date Sep 26 2012 temp not used
solvent DMSO gain not used
file exp spin not used
ACQUISITION hst 0.088
sw 25125.6 pw9o 18.688 Cl
at 1.199 alfa 20.000
n 60270 FLAGS
[ 13800 1 a
bs 10 1in n
a1 1.000 dp
nt 58080 h
c 1440 PROCESSING
TRANSMITTER ;b 553:
tn 3 n [ ]
strq 100.554 DISPLAY NC CN
tof 1536.3 sp ~1561.8
tpwr 61 wp 25125.6 | |
pw 9.300 rfT1 §533.2
DECOUPLER rfp 3971.5
dn H1 rp -23.2 H2N N NH2
dot e 1p -352.0
dm yvy PLOT
dmm w wC S0 =
dpwr 42 sc [ N~
dmf 8980 vs 57 n =
th 4 o
nm no ph E"’C?I
@
-
-
= o
- -
© =4
] = -
” ” o
33 |\—:
@ - o
.~ ®
e~ o
g+ = J
s s 2=
S = £ - e = o~
- o~ - el a L\\\ [
. d por E > EX-
L w = - H ~
5 gz 3% i 5
s = \I
LA |
B B B B o o e B o o B o o o B I o e L e 0 MM B e e e 6 LA e e e e
220 200 180 160 140 120 100 80 60 40 20 ] pPpm

HRMS-spectra of compound 6d



Sample Name Unavailable
Inj Vol Unavailable
Data Filename  S5-4CL-BA.d

Position
InjPosition
ACQ Method

Unavailable
Unavailable

Instrument Name
SampleType
Comment

Unavalilable
Unavailable
Sample information is
unavailable

User Name
IRM Calibration Status
Acquired Time

Unavailable
Success
Unavailable

x10 2 |+ESI| Scan (10.8 sec) Frag=175.0Vv SS-4CL-BA.d

1 4
0.95
0.9
0.85 -
0.8
0.75
0.7
0.65
0.6+
0.55 1
0.5 1
0.45 1
0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05 1

362.1175

456.2489

240.1469
|

Cl
NC CN

HoN" N" " NH,

100

'H-spectra of compound 6e

150 200

400 _ 450
250 300 350 Counts vs. Mass-to-Charge (m/z)

500 550 600 650 700 750 800 850 900 950

1000




Br

NC CN

Ho,N” N7 NH,

1 T T T T ‘ T T T T P | T T T T l T T T T I T T T L] ] T T T T l T T T T ' T T T T I
10 9 8 LT o 6 5 4 3 2 1 ppm
T T Ry s
- o~ ~ - ~ =3
e s < S
wn oo~ o~ - o~ il
nse 3 S OENEROR- TREIA Y TS DRTA SETwG AL,
| Relax. delay:1.000. ssice 17&8:54 ;PT mize 3276Bulaxm. - '
Pulse 45.0:degredmtal biwme:ltmi;

Acqg. time 2.561 sec
Width 6398.0 Hxz
+ 32-repetitions

tToral fime:ITminotpii.

Opsrator: chem
H PRIy -R00  *IITG-NMR™

13C-spectra of compound 6e




38S-4Br—-BA-13C
© B BRERE2SE s gmroossEz BRUKER
2 Lommen e . & R DImMNS®
o~ - W e OO QM [ Y - 4 s = s s a2 = s e
. - YN NN Ty < WA R A
— — L B B B B B B w MMM m e m
{ | \N // | \I‘W’ Current Data Parameters
NAME S5-4Br-BA-13C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140529
Time 10.50
Br INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 32768
SOLVENT DMSO
NS 226
DS 2
SWH 36057.691 Hz
FIDRES 1.100393 Hz
NC CN AQ 0.4543829 sec
| | RG 65.24
DW 13.867 usec
DE 6.50 usec
HoN N NH, TE 299.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 150.9279571 MHz
NUC1 13C
Pl 10.50 usec
PLW1 95.00000000 W
======== CHANNEL f2 =====
SFO2 600.1724007 MHz
NUC2 1H
CPDPRG([2 waltzlé
PCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W
F2 - Processing parameters
SI 16384
SF 150.9129254 MHz
| | | - N WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T " T v T " T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 PPmM

HRMS-spectra of compound 6e



Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

%10 2 | +*ESI Scan (7.1 sec) Frag=175.0V SS-PH-CYP.d
.

1] 406.0672

0.95 Br
0.9
0.85
0.8
0.751 NC CN
0.71 ||
o5 HN" N7 NH,
0.6

0.55-

0.5
0.45
0.4 -
0.35
0.3

318.1703
0.25

0.2 174.1256
0.15-

0.1
0.05

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)

'H-spectra of compound 6f



SS-CY-BA_1H

Current Data Parameters
NAME §5-CY-]

Y-BA_1H
EXPNO 1
PROCNO i

F2 - Acquisition Farameters
Date_ 201408:

Time 11.12
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULEROG 2930

T 32768
SOLVENT DMSO

NS 1e

DS 2

SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG .

bW 41,600 vsec
OE 6.50 usec
TE 298.7

D1 1.00000000 sec
TDO 1

CHANNEL £l mwmm
600.1737063 MHz
1H

12.00 usec
21.00000000 W

FZ - Processing parameters
sI 4

SF 600.1700051 MHz
WDW EM
sse o

LB 0.30 Hz
GB 0

PC 1.00

10 9

312
2,01
3.82

0.94

pPpm

3C-spectra of compound 6f




#-CY-BA_13C

(>

Current Data Parameters
NAME 85

- —~ owww
— ~ Smow T SN NIO T SO N ™
. . LT O T AR OBMNO N A~
) W @~
w M NN O mOOoOOAO oA AWwW
— S e © TeTmmMOMOmOmcNS
H,N” N7 NH,
T T T T T T T T T T T T T T T T T ~T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

-CY-BA_13C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140918
Time 11.16
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

32768
SOLVENT DMSO
NS 291
Ds 2
SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG 65.24
DW 13.867 usec
DE 6.50 usec
TE 298.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 =

SFO1 150.9279571 MHz
NUC1 13C
Pl 10.50 usec
PLW1 5.00000000 W

SFO2

NUC2
CPDPRG {2
PCPD2

= CHANNEL f2 = .
600.1724007 MHz

1H
waltzlé
70.00 usec
21.00000000 W

PLW2
PLW1Z 0.61714000 W
PLW13 0.30239999 W
F2 - Processing parameters
sI 384

SF 150.9129176 MHz
WDW EM
SSB

LB 1.00 Hz
GB

PC 1.40

'H-spectra of compound 6g




8s-Ph-F

Sample Name:
88-Ph-F
Data Collected on:
IITG-NMR-mercuryd00
Archive directory:
/bhome/chem/data/study
Sample directory:
MR-CM-Li-S-THR-F1-01
FidFile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: dmso
Data collected on: May 20 2014

Temp. 25.0 C / 298.1 K
Operator: chem

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 2.561 sec
width 6398.0 Rz
32 repetitiocms
OBSERVE H1, 399.8528540 Musx
DATA PROCESSING
FT size 32768
Total time 2 min 12 sec

T T T I T T T 'l_'_l T
7 6

- w o

N @ -

'm oW

1.00 ¢

13C-spectra of compound 6g




NC CN 8§39
|| 4 W
HN" N7 NH,

—142.882

n o o n - [ W o o w O W oW
0N * 0 w o™ o m M A O 0 @ ® &
N e o - @ -] @ H O~ N O ®

. e s ') - . L R R
o w o o o Q@ O A A ®
LEGEE - o o I I T T B B I
Eal T - .E jc

|IlIllilIill[illI|i|IJ|IIIII]IillllllllIll]l[lliIIlIllIllll|I1]|I|i||ll|1ll|1lT||l|Tl|lIIl1|||lIIlIITi||IIIIII|I

IBLIRSLALIS IR I

E'xrrc:-m:x-
L

i | Mercury-400 "IITG-NMR®

220 200 180 160 140 120 100 80 &0 40 20 0 ppm
ISWQUENCE  IAT. DRECESSTS ! OBSERE FOLY; 1905431253 } BATA FROCESSING'Y/ SR5 P <FLIIW ‘FROCESFING CRTERTZ FBSSPE-FEASE PROTTIE IRETURNEING R

| REBaosdelay 1.000 sec | DECOUPLE. - H1, 399:8548987 ! Line broadening 0.5 Hx i ; ) |
| Bulse 45.0 degresr | Powezsd@edBs i #T size 65536 : BolvantiTason H553€ }
| Rog: time 1.304 sec ! continuctwly-on iTotal time 38 minutes ; | Temp. 2570 ¢ 772983 K |
‘{ width 25125.6 Hx | WALTZ-16 modulated i ! | operator: chem |
| 292 repetiticns | | P45 8S-Ph-P-13C 1

HRMS-spectra of compound 6g




Sample Name Unavailable Position Unavailable Instrument Name Unavailable User Name Unavailable
Inj Vol Unavailable InjPosition Unavailable SampleType Unavailable IRM Calibration Status Success

Data Filename ACQ Method Comment Sample information is  Acquired Time Unavailable
unavailable

x10 2 | *ESI Scan (7.1 sec) Frag=175.0Vv

1. 318.1358

0.95
0.9
0.85
0.8 NC CN
0.75 |
0.7
0.65 \ N
0.6 i 0]
0.55

0.5 4
0.45
0.4 1
0.35
0.3
0.25 4 146.0617
0.2
0.151
0.1
0.05

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
Counts vs. Mass-to-Charge (m/z)

'H-NMR spectra of compound 6h



SS—-40Me-fur-1H

Current Data Parameters
NAME

Ss-40Me-fur-1H
1

Hz
Hz
sec

usec
usec

K
sec
MHz

usec
W

MHz

Hz

EXPNO
PROCNO 1
OMe F2 - Acquisition Parameters
Date_ 20131125
Time .
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 32768
SOLVENT DMSO
NS 16
DS 2
SWH 12019.230
NC CN FIDRES 0.366798
AQ 1.3631488
| | RG 54.94
DW 41.600
DE 6.50
TE 297.4
H2N N NH2 Dl 1.00000000
TDO 1
======== CHANNEL f] ==mm==m==
\ SFol 600.1737063
\ NUC1
Pl 12.00
(@) PLA1 21.00000000
F2 - Processing parameters
ST 16384
SF 600.1700048
WDW EM
SsB 0
LB 0.30
GB 0
BC 1.00
M i I i e B a e | T [T e SR | R A
9 8 7 6 5 4 3 2 1 0 ppm
=1 © @
g 2[[Ye 3 23 [2)
-— Fl—i—i< —lenl o

IBC-NMR spectra of compound 6h




SS-40Me-Fur-13C

e

m oW -~ ™M o~ w0 wo
O NWw O = w ™ o
-~ N N -~ mo
W oW T ™M o~ o~ —
- A - - —

L IL’H

T~~109.31

——62.45
__-55.03

]

40.87
39.93
39.79
39.66
39.52
39.38
39.24
39.10
38.94

é

OMe

T T T T
210 200 190 180

T T T T T T
160 150 140 130 120 110

70 60

Current Data Parameters

NAME 55-40Me-Fur-13C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20131125

Time 9.14
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT DMSO

NS 135

DS 2

SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG 65.24

DW 13.867 usec
DE 6.50 usec
TE 297.6 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFOl 150.9279571 MHz
NUC1 13c

Pl 10.50 usec
PLW1 85.00000000 W
======== CHANNEL f2 = A
SFO2 600.1724007 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999% W

F2 - Processing parameters
SI 16384

SF 150.9129365 MHz
WDW EM

SSB

LB 1.00 Hz
GB

PC 1.40

HRMS-spectra of compound 6h




Sample Name $5-4-OME-FURN
Inj Vol -10
Data Filename  SS-4-OME-FURN.d

Position
InjPosition
ACQ Method

-1 Instrument Name

SampleType
Comment

Instrument 1
Sample

User Name
IRM Calibration Status
Acquired Time

Success
4/10/2014 11:36:21 AM

x10 2 |+ESI Scan (16.7 sec) Frag=175.0Vv SS-4-OME-FURN.d

1
0.95
0.9
0.85
0.8
0.75 1
0.7 1
0.65
0.6
0.554
0.5
0.45
0.4 1
0.35
0.3
0.25
0.2
0.15
0.1
0.05

348.1470

OMe

428.1679

"H-NMR spectra of compound 6i
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Cl

T T T I T T T T T T ‘ T T T T T T T ! T T T T I T T T T ] T T T T | T T T I T T T T ' T T T
10 8 i i 7 6 5 4 3 2 1 ppm
wn o - - o
o o~ o o W al =1
< ~ o - ~ -
m:slquxm;:

Relax. delay 1.000 sec
Pulse 45.0 degrees

| Aeg. time 2.561 mec
Width 6398.0 Hz

: 32 repetitions

| OBSERVE: WLy 3994528517

 DATA PROCESSING

FT size 32768
Total time 1 minutes

BRI RS o L et gttt S

88-4C1-Ph-Purn«1H

Solvent: dmso
Temp. 25.0 C / 298.1 K
Operator: chem
Mercury-400 “IITG-NMR"

BC-NMR spectra of compound 6i




4-Cl1~Furam—-13C
expl  s2pul

SAMPL SPECIAL
date Gct 5 2012 temp not used
solvent
i
ACQUISITION
Sw
at
n|
T
bs
di
nt
ct 1§
TRANSMITTER 1b .00
tn Ci3 fn 536
sfrq 100.554 DISPLAY
tof 1536.3 sp -318.0
tpwr 61 wp 22681.8
9.300 rT} $543.9
DECOUPLER rfp 3871.5
n H1I rp -37.7
dof o 1p ~-362.3
yyy PLOT
dan W wC 250
dpwr 42 sc e
daf 8908 vs 86
th 3

152.541
149.543

144,251

143,038

131.057

128.265

~110.572
109,438

61.655

39.706

AA\L_ 39.500
39.294

38.875

Cl

T

200 180

120

100

810

60

40

L M B T AL B B L R L R s e LR LR I R B M B B S s i M B i e B e e i o o

140

L oy PR A T e e 20 1R o 2o

20 [+]+1 ]

HRMS-spectra of compound 6i




Sample Name SS-4CI-FURN Position -1 Instrument Name Instrument 1 User Name
Inj Vol -10 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  SS-4CI-FURN.d ACQ Method Comment Acquired Time 3/24/2014 12:05:16 PM

x10 2 | +ESI Scan (7.3 sec) Frag=175.0V SS-4CI-FURN.d

1 352.0973

0.95- Cl
0.9

0.85
0.8

0.75 ]
0.7

0.65
0.6 \ N

0.55 | ®)

0.5
0.45-
0.4
0.35
0.3
0.25 ] 225.1958
0.2
04s| 130.1588

0.1 1

0.05 4

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
Counts vs. Mass-to-Charge (m/z)

'H-NMR spectra of compound 6j



SS-4Br-FUR-NH2-1H

Br

Current Data Parameters
NAME SS-4Br-FUR-NH2-1H
EXPNO 1

PROCNO 1
F2 - Acquisition Parameters
2

Date 0131031
Time™ 11.19
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT DMSO
NS 16
Ds 2
SWH 12015.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 113
DW 41.600 usec
DE 6.50 usec
TE 297.6 K
D1l 1.00000000 sec
DO 1

C L £l
SFOl 600.1737063 MHz
NUC1
Pl 12.00 usec
PLW1 21.00000000 W
F2 - Processing parameters
SI 16384
SF 6€00.1700051 MHz
WDW EM
SSB o
LB 0.30 Hz
GB o
PC 1.00

BC-NMR spectra of compound 6j




SS_4Br_FUNH2_13C
YA | B VA, Y

Br
NC CN

|
HoN N NH
\ N
0
Al Lakeatad Mot R Lt L T . - i Matdanaaa! s L
170 160 150 140 130 120 110 100 80 70 60 50 40 30 20 ppm

Current Data Parameters

NAME SS_4Br_FUNH2_13C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20131101

Time 7.31
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT DMSO
NS 141

DS 2

SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG 65.24

DW 13.867 usec
DE 6.50 usec
TE 299.4 K

D1 2.00000000 sec
D11. 0.03000000 sec
TDO 1
=mm===== CHANNEL fl =m======
SFO1 150.9279571 MHz
NUC1 13C

Pl 10.50 usec
PLW1 95.00000000 W

= = CHANNEL f2 ==s=====
SFO2 600.1724007 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W

F2 - Processing parameters
SI 1

SF 150.9129368 MHz
WDW EM

SSB ]

LB 1.00 Hz
GB 0

PC 1.40

HRMS-spectra of compound 6j




Sample Name Unavailable

Inj Vol

Data Filename

Unavailable

S55-4BR-FURN.d

Position
InjPosition
ACQ Method

Unavailable Instrument Name Unavailable User Name Unavailable
Unavailable SampleType Unavailable IRM Calibration Status Success

Comment Sample informationis  Acquired Time Unavailable
unavailable

x10 2 |

14
0.95+
0.9
0.85 -
0.81
0.751
0.7
0.65 1
0.6
0.55
0.5
0.45+
0.4 4
0.35 1
0.3
0.25 1
0.2+
0.15
0.1
0.05

+ES| Scan (7.1 sec) Frag=175.0V SS-4BR-FURN.d

146.0616

313.3350

396.0469

Br

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

Counts vs. Mass-to-Charge (m/z)




