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Experimental Section

General remarks:

Melting points were measured on an Electrothermal 9100 apparatus. Mass spectra were
recorded with an Agilent 5975C VL MSD with Triple-Axis Detector operating at an
ionization potential of 70 Ev. 'H and 3C NMR spectra were measured (DMSO) with a
Bruker DRX-300 AVANCE spectrometer at 300 and 75 MHz, respectively. IR spectra
were recorded on a Bruker Tensor 27, © in cm™. All NMR spectra at room temperature
were determined in DMSO-ds. Chemical shifts are reported in parts per million (9)
downfield from an internal tetramethylsilane reference. Coupling constants (J values) are
reported in hertz (Hz), and spin multiplicities are indicated by the following symbols: s
(singlet), d (doublet), t (triplet), g (quartet), m (multiplet). All chemicals were purchased

from Merck or Aldrich and were used without further purification.

Figure 1. The H and *C NMR chemical shifts of 5a.
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The structures of all products 5a-j were deduced from their IR, mass, *H NMR, and 3C

NMR spectra.
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Figure 2. Structure of all products 5
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IH NMR of 5a

Current Data Paramelters

NAME F.Rahimi
EXPNO 176
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170621
Time 8.51
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg

TD 384
SOLVENT DMSO
NS 6

DS 0

SWH 5095.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 181

DW 83.400 usec
DE 6.00 usec
TE 300.0 K

D1 6.00000000 sec
=== CHANNEL f1
NUCI 11

Pl 9.00 usec
PLI1 3.00dB
SFO1 299.8729987 MHz

F2 - Processing parameters
SI 32768

SF 299.8700035 MHz
WDW EM

SSB 0
LB 0.30 Hz
GB 0
rc 1.00

ppm



R1 CNMR

~ - o © MONT OO

N 0 - A oOoww O« N = © W0
© © © - o9eN® w© ST UK
~ 0 ) N o= oW D Wwoo
~ © 10 T OANNN O O DT O
S -~ - $ b e v o o) b o ol N < < <

EtOH

SRRSO U U S

41.823
40.774
40.495
40.217
39.939
39.661
39.384

39.106
19.020

NN

EtOH

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 SO 80 70 60

13C NMR of 5a

T T
50 40

T
30

20 ppm

BRUKER

Current Data Parameters

NAME F.Rahimi
EXPNO 183
PROCNO 1

F2 - Acquisition Parameters
Date 20170624

Time 13.38
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg

D 65536
SOLVENT DMSO

NS 300

DS 0

SWH 15822.785 Hz
FIDRES 0.241437 Hz
AQ 2.0709877 sec
RG 32768

DW 31.600 usec
DE 6.00 usec
TE 300.0 K

D1 4.00000000 sec
dll 0.03000000 sec
dlz 0.00002000 sec
======== CHANNEL fl ========
NUC1 13C

P1 14.00 usec
PL1 -6.00 dB
SFO1 75.4102882 MHz
s==m=s=s CHANNEL f2 ss======
CPDPRG2 waltzlé

NUC2 1H
PCPD2 80.00 usec
PL2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SFO2 299.8711995 MHz
F2 - Processing parameters
SI 32768

SF 75.4023710 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

BC 1.40
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'H NMR of 5b

BRUKER

Current Data Parameters

NAME F.Rahimi
EXPNO 253
PROCNO |

"2 - Acquisition Parameters
Date_ 0161022

lime 14.32
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg

™ 16384
SOLVENT DMSO
NS 6

DS 0

SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG .

DwW 83.400 usec
DE 6.00 usec

TE X

D1 6.00000000 sec
=== CHANNEL {1 =
NUC1 1H

Pl 9.00 usec

PL1 3.00 dB
SFO1 299.8729987 MHz

2 - Processing parameters
SI 32768

SF 299.8700035 MHz
WDW EM

SSB 0
LB 0.30 Hz
GB 0
rc 1.00
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B I I R I W I I I I A I L A S AP I VY NAME IF.Rahimi
L A A N EXPNO 259
&——%ﬁ ///// PROCNO I
il [

F2 - Acquisition Parameters

Date 20161101
Time 8.23
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
™ 16384
DMsO  DMSO SOLVENT DMSO
NS 6
DS 0
SWH 5995.204 Hz
FIDRES 0.365918 11z
AQ 1.3664756 sec
RG 228.1
DW 83.400 usec
DE 6.00 usec
TE 300.0 K
D1 6.00000000 sec
CHANNEL f1
NUC1 1H
P1 9.00 usec
PL1 3.00 dB
SFO1 299.8729987 MHz
F2 - Processing parameters
SI 32768
SF 299.8700035 MHz
WDW EM
SSB 0
| LB 0.30 Hz
GB 0
J k\‘- PC 1.00
T T I T T T T T T
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Current Data Parame!ers

NAME F.Rahimi

EXPNO 306

PROCNO 1

F2 - Acquisition Parameters

Date__ 20170429

Time 12.04

INSTRUM spect

PROBHD 5 mm BBO BB-11

PULPROG zg

D 16384

SOLVENT DMSO

NS 6

DS 0

SWH 5995.204 Hz

FIDRES 0.365918 Hz

AQ 1.3664756 sec

RG 128

DWW 83.400 usec

DE 6.00 usec

TE 300.0 K

D1 6.00000000 sec
CHANNEL f1 =

NUC1 1H

P1 9.00 usec

PL1 3.00 dB

SFO1 299.8729987 MHz

F2 - Processing parameters
SI 32768

SF 299.8700035 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

ppm
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BRUKER

Current Data Parameters
NAME F.Rahimi
EXPNO 267
PROCNO 1
- Acguisition Parameters
Date 20161121
Time 9.38
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg
TD 65536
SOLVENT DMSO
NS 570
DS Q
SWH 15822.785 Hz
FIDRES 0.241437 Hz
AQ 2.0709877 sec
RG 32768
DwW 31.600 usec
DE 6.00 usec
TE 300.0 K
Dl 4.00000000 sec
dll 0.03000000 sec
dlz 0.00002000 sec
CHANNEL fl1 ==
13C
14.00 usec
-6.00 dB
75.4102882 MHz

CHANNEL f2 ==
waltzlé

F2 - Processing parameters
ST 327¢8

SF 75.4023710 MH=z
wWDW EM

55B o]

LB 1.00 Hz
GB Y]

PC 1.40
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'H NMR of 5d

3 D T 0O T O O O DTN DN T DT O N
[} CRNODND NI N WNOSODOWTNMT— OO~ OO ® o
- N B B Fo@a(NENNODLM ST AT OO0 Current Data Parameters
- NNNNNNGO OO OGO GOANONMMmOmOMme NN NN NAME F.Rahimi
e A a J/ EXPNO 258
== / PROCNO 1
-
F2 - Acquisition Parameters
Date_ 016102
Time 13.19
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
M I'o 16384
e SOLVENT DMSO
N NS 6
DS [4]
SWH 5995.204 Hz
O N o FIDRES 0.365918 Hz
2 AQ 1.3664756 sec
| RG 143.7
DW 83.400 usec
DE 6.00 usec
1. ; HN N (@) TE 300.0 K
H-NMR with D,O v DI 6.00000000 sec
—_— ===——— CHANNEL fl
NUCI IH
R e : Pl 9,00 usec
.1 .00 dB
2 11 10 9 8 7 1 SFO1 299.8729987 Milz
F2 - Processing parameters
SI 32768
SF 299.8700035 MIz
wWDhw EM
SSB 0
LB 0.30 Hz
GB 0
n L_J PC 1.00
~ T T T MR T T 1 T T T
11 10 9 8 7 6 5 4 3 2 pPpm
|
o o ((e]]e —(=r|ev o~ o= v
- 35 =g 12 5 g
- ollall«~ clal« o~ —lal |+
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In the spectrum taken in DMSO, three carbon signals are lost, but when the chloroform was used (which solves product 5d well), the
three signals appeared (two spectrums below):

Current rameters
= = =~ = 2223 23 . NAME F.Rahimi
2 & = B S3II &2 @D B EXPNO 262
w3 w5 el ] S oo e g = PROCNO 1
~ = w <t R == o o
- - - -~ - = - - - o~ : .
- Acquisition Parameters
20161104
13.48
spect
5 mm BBO BB-1H
zgpg
65536
DMSO
570
a
15822.785 Hz
0.241437 Hz
2.0709877 sec
32768
31.600 usec
6.00 usec
3200.0 K
4.00000000 .sec
0.03000000 =
0.00002000 sec
======== CHANNEL £
NUCL
Pl 14.00 usec
FL1 -6.00 dB
SFO1 75.4102B82 MH=z
===—===— CHANNEL £2 =—=—======
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SFO2 299.8711995 MHz
F2 - Processing parameters
Ll bl Ll ) \ i I 1 ware oll) bl gl | i Al ST 32768
1 1 ' . po] SF 75.4023710 MH=z
i1 [ dute b " ¥ ! Ll i i1 | WDW EM
I || " A | \ i L SSB o
) LB 1.00 Hz
T T T T T T T T T T T T T T T T T AR | T GB o0
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm PC 1.40

13C NMR of 5d (in DMSO)
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BERUKER

Current Data Parameters

NAME F.Rahimi
EXPNO 266
PROCNQ 1
F2Z - Acquisition Parameters
Date_ 20161120
Time 11.49
INSTRUM spect

PROBHD 5 mm BBO BB-1H

PULPROG zZgpg

TD 65536

SOLVENT DMSO

NS 1000

Ds 0

SWH 15822.785 Hz

FIDRES 0.241437 Hz

BQ 2.0709877 sec

RG 32768

DW 31.600 usec

6.00 usec

300.0 K

4.00000000 sec
0.03000000 sec
0.00002000 sec

CHANNEL f1 =
13C
14.00 usec
-6.00 dB
75.4102882 MHz

= == CHANNEL f2 ==
CPDPRGZ waltzlé
Nuc2 1H
PCPD2 80.00 usec
PLZ 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SFO2 299.8711995 MHz
F2 - Processing parameters
SI 32768

SE 75.4023710 MHz
wow EM

S5B 0

LB 1.00 Hz
GB 0

BC 1.40



20

[ T s

= eeszs
1L 0FS

£EL49
£fass

06’154
r0'5C6
0004
2EEF0L

— LEUSLL

— [SIECL
——— SSECEL
— 00°8LEL

— 6959671

= — 6614l
(=17

W

— EB'85EC

— B8’ IChE
— FI'ZEDE

— [SCIFE

ool

06 ns o/ 09 0 OF 0e
[9] anuemusuEl]

500

1000

1500

2000

2500

3000

3500

Weavenumber cim-1

IR of 5d



21

@0 I~

COMOWOOTT—OTNDIO R MW —
w—cmng—mwmmo‘—ommm‘—mm
P N v« OO 00 W I~ W N
- - [ A T S ~ w 0 w

4.319

3.763

3.528

f

3.509
3.489

3.454

©
©
=
)

@
o
-
©

3.386
3.321

3.266

2921

2.762

~
=
[

2,638

2.583
2.481

S

BRUKER

NH

0,N o

HNT N Yo
T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1
[=3 wlen =t |y Or=~|w -—
8 2|s S I b 3
- = led ) PN =1 I=3
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Current Data Parameters
NAME F.Rahimi
EXPNO 200
PROCNO 1

F2 - Acquisition Parameters
Date 20170709

I'ime 14.06
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG

D 16384
SOLVENT DMSO
NS

6

DS 0

SWH 5995204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 scc
RG 256

Dw 83.400 usce
DE 6.00 uscc

TE 3000 K

D1 6.00000000 sec
====—=—== CHANNEL f1
NUC1 1H

Pl 9.00 usec
PL1 3.00 dB
SFO1 299.8729987 MHz

IF2 - Processing parameters
Sl

SF 299.8700035 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

ppm
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(<O

Current Data Parameters

— 174111
- 167.707
— 153.039
— 145.418
_—139.573
132.862
— 126.163
122614
116.504
— 106.110

37.701

34.707

18.891

NAME F.Rahimi
EXPNO 218
PROCNOQ 1

F?2 - Acquisiticon Parameters
Date_ 20170828
Time 10.08
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg

TD 65536
SOLVENT DM50

NS 500

Ds 0

SWH 15822.785 Hz
FIDRES 0.241437 Hz
AQ 2.0709877 sec
RG 32768

DW 31.600 usec
DE 6.00 usec
TE 300.0 K
D1 4.00000000 sec
dll 0.03000000 sec
dlz2 0.00002000 sec
== e CHANNEL f]l ==w== -
NUC1 13C

Pl 14.00 usec
PL1 -6.00 dB
SFO1 75.4102882 MHz

CPDPRG2

CHANNEL f2 ===

13C NMR of 5e

waltzlé
NUC2 1H
PCPD2 80,00 usec
PL2 3.00 dB
FL12 23.00 dB
PL13 23.00 dB
S5FOZ 299.8711995 MHz
F2 - Processing parameters
51 32768
SF 75.4023710 MHz
WDW EM
558 0
LB 1.00 Hz
GB ]
BC 1.40
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BRUNKER

Current Data Parameters

NAME F.Rahimi
EXPNO 270
PROCNO 1

F2 - Acquisition Parameters
Date 20161126

Time 13.43
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 78

TD 384
SOLVENT DMSO
NS 6

DS 0

SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec

RG 161.3

DW 83.400 usec

DE 6.00 usec

TE 300.0 K

DI 6.00000000 sec
=====—=== CHANNLELL fl =———
NUC1 IH

Pl 9.00 usec

PL1 3.00dB

SFO1 299.8729987 MHz

F2 - Processing parameters
51 32768

SF 299.8700035 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

ppm
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Current Data Parameters

NAME F.Rahimi
EXPNO 276
PROCNO 1

F2 - Rcguisition Parameters
Date 20161203
Time 10.25
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG Zgpg

TD 65536
SOLVENT DMSO

NS 500

DS o]

SWH 15822.785 Hz
FIDRES 0.241437 Hz
RQ 2.0709877 sec
RG 32768

DW 31.600 usec
DE 6.00 usec
TE 300.0 K
D1 4.00000000 sec
dll 0.03000000 sec
d1z2 0.00002000 sec

======== CHANNEL f2

CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SFO2 299.8711995 MHz
F2 - Processing parameters
51 32768

SF 75.4023710 MHz
wWDW EM
SSB 0

LB 1.00 Hz
GB o]

PC 1.40
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BRUKER
& P OW-WWOWEIDFTONO~NNOT TRV RT DR =@ R0
© 8RR RNT O Ad O r~DNODOITNTNDOL @D T OO DT
— ":"’."‘.Nc’c’a‘{c’.m“q""""1""‘“!“!‘?“."’.’?“!":“:"!“!“!5!'“2".‘_.‘7 Current Data Parameters
— M N m e~ O @W®© FFTOEES MO NNNNNN ™ = NAME F Rahimi
EXPNO 275
PROCNO 1
F2 - Acquisition Paramelers
Date_ 20161129
Time 10.17
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
/ Me ™D 16384
N SOLVENT DMSO
NS 6
DS 0
SWH 5995.204 Hz
02N o FIDRES 0.365918 Hz
AQ 1.3664756 sec
| RG 203.2
HN DW 83.400 uscc
DE 6.00 usec
N O TE 300.0 K
D1 6.00000000 sec
CHANNEL 1 ===
NUCI 1H
P1 9.00 usec
PL1 3.00 dB
SFO1 299.8729987 MHz
F2 - Processing parameters
SI 768
SF 299.8700035 MHz
WDW EM
SSB
LB 0.30 Nz
GB 0
pC 1.00
T T I T T T T " T T T T ML
11 10 9 8 7 6 5 4 3 2 1 0 ppm
= o (w]]~ =] w© © oo |r~|]= @
=1 | |w re) ~ D o=| (= w0
< || < «©« < @)™ «
— ololl~ = ﬂ ~ ololled o

'H NMR of 5g
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R305 CNMR
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13C NMR of 5g

BRUKER

Current Data Parameters

NAME F.Rahimi
EXPNO 282
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161210
Time 11.03
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg
TD 65536
SOLVENT DMSO
NS 510
DS 0
SWH 15822.785 Hz
FIDRES 0.241437 Hz
AQ 2.0709877 sec
RG 32768
DW 31.600 usec
DE 6.00 usec
TE 300.0 K
D1 4.00000000 sec
dil 0.03000000 sec
dlz 0.00002000 sec
CHANNEL f1 =
13C
14.00 usec
-6.00 dB
75.4102882 MHz
=====—=== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SFO2 299.8711995 MHz
F2 - Processing parameters
SI 32768
SF 75.4023710 MHz
WDW EM
SSB 0
B 1.00 Hz
GB 0
PC 1.40
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S - NN OOOT DT W TWOWOTOWWDHDWNN WM D
o CHWWLHOWODF =D T OR - N T - RDOoOMT NGO
S @ TR B B B ] NTITMNOOOToMRTINRQQQ Current Data Parameters
= o MMM W © oo R R R R I G G G I I NAME F.Rahimi
EXPNO 274
PROCNO 1
F2 - Acquisition Parameiers
Date_ 20161129
Time 10.14
INSTRUM spect
PROBHD 5 mim BBO BB-1H
PULPROG zg
D 16384
NH SOLVENT DMSO
NS 6
DS 4]
(@] SWH 5995.204 Hz
02N FIDRES 0.365918 Hz
AQ 1.3664756 sec
| RG 256
DW 83.400 usec
HN N O DE 6.00 usec
TE 300.0 K
D1 6.00000000 sec
======== CHANNEL f] ===
NUCI1 1H
Pl 9.00 usec
PL1 3.00dB
SFO1 299.8729987 MHz
F2 - Processing parameters
SI 2768
SF 299.8700035 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
pPC 1.00
T T T T T T r T T N |
10 9 8 7 6 5 4 3 2 1 ppm
o o - - of |Ik||e ] o 1= w( o
©| |© -2 r~ = |@o||e ~ NI w| S
ARG - @ w| || |S o~ ™| (D | =
ol o~ o - | [=lles < Nl len vl o

'H NMR of 5h
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R234/3 CNMR
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13C NMR of 5h

ppm

BRUKER

Current Data Parameters

NAME F.Rahimi
EXPNO 281
PROCNO 1
F2 - Acquisition Parameters
Date 20161210
Time 10.03
INSTRUM spect

PROBHD 5 mm BBO BB-1H

PULPROG zZgpg

TD 65536
SOLVENT DMSO

NS 1200

DS 0

SWH 15822.785 Hz
FIDRES 0.241437 Hz
AQ 2.0709877 sec
RG 32768

DW 31.600 usec
DE 6.00 usec
TE 300.0 K

D1 4.00000000 sec
dil 0.03000000 sec
di2 0.00002000 sec

== CHANNEL fl ========

======== CHANNEL f2 =
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SFO2 299.8711995 MHz
F2 - Processing parameters
SI 32768

SF 75.4023710 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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10.534

6.812

4,021

3.431

3.406
3.394
3.310

3.174
3.134

11

1.000

1
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1.174

1.778

~ -

w -

1.182

1.378

2.575

N T S
RUKER

C >

Current Data Parameters

NAME F.Rahimi
EXPNO 202
PROCNO 1

F2 - Acquisition Parameters
Date 20170709
Time 14.12
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg

™D 16384
SOLVENT DMSO
NS 6

DS 0

SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 287.4

DW 83.400 usec
DE 6.00 usec
TE 300.0 K

DI 6.00000000 sec

9.00 usec
3.00 dB
299.8729987 MHz

F2 - Processing parameters

SI 32768
SF 299.8700035 MHz
wWDwW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
ppm
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OO N T I MWEOVIENTO T OT T OIFTOT LT == =0ODWDNI~© =TT O oW S —

SETEoRNT-oO0Wmo < W T @
2223258888888 8305325858352 3853528588 398838 Current Data Parameters
P R e R e R Rl R e R e B e B B A B B B AR B BN I I B B I I I I — = \!AMI- I-Rahnm

\

== N\ W

I'2 - Acquisition Parameters

TSRS

r
=

20170709
ime 14.12
INSTRUM spect
PROBHD 5 mm BBO BB-1F
PULPROG zg
™ 16384
SOLVENT DMSO
NS O
DS 0
SWH 5995204 Hz
FIDRES 0.365918 11z
AQ 1.3664756 sec
RG 287.4
DW 83.400 usec
DE 6,00 usec
TE 300.0 K
DI 6.00000000 sec
== CHANNEL {1 =—
IH
9.00 usec
3.00dB
SFOI 299.8729987 MHz
F2 - Processing parameters
51 32768
SF 299.8700035 MHz
WD EM
SSB 4]
LB 0.30 Hz
GB 0
PC 1.00
T T T T I T T
4.5 4.0 3.5 3.0 2.5 2.0 1.5 ppm

1.254
0.540
___/_
—
0.582
1182
1.378
2.575

(

0.551

'H expand of 5i



R234/2 CNMR BRUKER
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Ll i ol i e R R e LLLOLUITTITTLTLTLITITTONONON
Current Data Parameters
NAME F.Rahimi
EXPNO 217
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170828
Time 9.13
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg
TD 65536
SOLVENT DMSO
NS 500
DS 0
SWH 15822.785 Hz
FIDRES 0.241437 Hz
AQ 2.0709877 sec
RG 32768
DW 31.600 usec
DE 6.00 usec
TE 300.0 K
D1 4.00000000 sec
dil 0.03000000 sec
dl2 0.00002000 sec
======== CHANNEL fl ========
NUC1 13C
Pl 14.00 usec
PL1 -6.00 dB
SFO1 75.4102882 MHz
= == CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SFO2 299.8711995 MHz
F2 - Processing parameters
SI 32768
SF 75.4023710 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T GB 0
200 180 160 140 120 100 80 60 40 20 ppm PC 1.40

13C NMR of 5i
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BRUKER

D N O~ T~ NOOMOT WD~ —DWOCNSNOONIDNWOMONMD T MM NN T
NOVWHRWLOORVWUMANLONONIDROODOENOILANNMODNLONOD T OO O Current Data Parameters
R R e i R R R R B o Bl i e i B B B B B B B Bt B B B D A SR )
e RN NN N AN OO TSI TSI TTSTTMO GBI EI6303603030356036309030303 0300 }“;{\11}30 |-R§\21;"‘
\ == PROCNO 1
F2 - Acquisition Parameters
Date 20161121
Time 12.05
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
TD 16384
SOLVENT DMSO
NS 6
DS 0
SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 161.3
DW 83.400 usec
DE 6.00 usec
TE 300.0 K
D1 6.00000000 sec
=———————= CHANNEL f1 ==
NUCL 1H
ri 9.00 usec
PL1 3.00 dB
SFO1 299.8729987 MHz
F2 - Processing parameters
SI 32768
SF 299.8700035 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB [
w " "
A
T I T T T T T T T N T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
~ oo Nmn o( (0] e ~( =
© o o||w © ~ ~ | ~ - ~
«© |2l «@ = = bt “ ] <«
- ==l o o~ - o - © o
1 -
H NMR of 5
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R301 CNMR
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13C NMR of 5

BRUKER

Current Data Parameters

NAME F.Rahimi
EXPNO 269
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161121
Time 13.25
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg
TD 65536
SOLVENT DMSO
NS 730
DS 0
SWH 15822.785 Hz
FIDRES 0.241437 Hz
AQ 2.0709877 sec
RG 32768
DW 31.600 usec
DE 6.00 usec
TE 300.0 K
D1 4.00000000 sec
dil 0.03000000 sec
dil2 0.00002000 sec
CHANNEL f1 =
13C
14.00 usec
-6.00 dB

== CHANNEL f2 =

CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SFO2 299.8711995 MHz
F2 - Processing parameters
SI 32768

SF 75.4023710 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40



