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H NMR spectrum of 3a
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Current Data Parameters

MAME 2L0I_06Seld

EXFND 1

PROCNO i

F2 - Acquisition Parameters

Date_ 20140908

Time 16.2%

INSTRUM spect

PROBHD % mm Multinuel

PULPROG 2g30

D 65536

SOLVENT CHS0

NS 1e

oS o
10000.000 Hz

FICDRES 0.1525B88 Hz

AQ 3.2769001 sec

RG 57

bW 50.000 usec

DE €.00 usec

TE 300.0 K

Dl 1.00000000 sec .

MCREST 0.00000000 =sec

MCWRK 0.01500000 sec

======== CHANHEL [l ===e====

NUC1 1H

El B.50 usec

PL1 =3.00 dB

S5F01 500.1337510 HHz

F? - Processing parameters

51 32768

8F 500.1300052 MHz

WiOW EM

55B Q

LB 0.30 Hz

GB a

PC 1.00



13C NMR spectrum of 3a (125 MHz, DMSO-ds)
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[+ A MO MUEWL oo MW oW O~
. ounodthor~rYuowmMm oo
i o Cn C, f_‘h m 0‘. 0\‘ 5: 5: 0\‘ 5: G‘. q.. o L'"* Current Data Parameters
— Tl e R N N R W R W B W I o Ao NAME 2DA0140ct14
EXPHO 2
PROCHNO 1
F2 - Acguisition Paramet.
Date_ 20141014
Time 16.12
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zgpg30
TD 65536
S0LVENT DM30
NS 128
O Ds 2
5WH 31446.541 |
HoN,,, NH FIDRES 0.479836 |
AQ 1.0420883
RG 32768
DW 15.900 1
DE 6.00 1
TE 300.0 1
D1 2.00000000
dil 0.03000000
DELTA 1.89995998
MCREST 0.00000000
MCWRE 0.01500000
======== (CHANMNEL fl ====
NHUC1 13C
P1 T.50 1
PL1 0.00 4
S5FO1 125.7715724 1
======== CHANNEL f£2 ====
CEDPRG2 waltzlé
HUC2 1H
PCPD2 80.00
PL2 -3.00
PL12 16.47
PL13 22.00
SFO2 500.1320005 1
F2 - Processing paramete
SI 32768
SF 125.7578450 1
WDW EM
55B 0
LB 1.00 1
GEB L]

I j I ' I j I ' I ' I j I j I ' I j I ' I j
200 180 160 140 120 100 80 60 40 20 0 ppm



'H NMR spectrum of rac-4a (500 MHz, DMSO-ds)
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[ T I e B o B o B o o o o o B o o B B I B B B B B B B B R I I B R I B B B R R I I R B B e I Current Data Parameters
1 NAME 2ZHGAN_BGCYCLOA
EXFNO - i
PROCHO 1
F2Z - Acguisition Parameters
Date 20150918
Time™ 11.41
INSTRUM spect
PROBHD 5 mm PREBO BB/
PULFROG zg30
TD 85536
SOLVENT DM3S0
O NS 16
ns 2
SWH 10000.000 Hz
HZN/z, NH FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 111.0%9
DW 50.000 usec
DE 6.50 usec
OH TE 301.0 K
D1 1.00000000 sec
TDO 1
==——==== CHANNEL £1 ========
SFOo1 500.203088% MH=z
NUC1 1H
Fl 10.00 usec
PLW1 22.00000000 W
FZ - Processing parameters
51 65536
SF 500.2000043 MH=z
WDW EM
S5B 4]
LB 0.30 Hz
GEB 4]
BC 1.00
| L
T | R T T T | T B B T B AR T A ma B
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13C NMR spectrum of rac-4a (125 MHz, DMSO-dj)

BGCycloA-DMSO-C13CPD Co><)
BRUKER
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—
[= =] [ T = = B e W s TR e o W s I e e W o B Current Data Parameters
- I NAME INGAN_EGCycloh
~ T N~ G oD EXFHNO 2
— L T i e e e s B e S e o W o S e B i PROCHO 1
| '\\llN%/ F2 - Rcguisition Parameters
Date 20151030
Time™ 10.23
IHSTRUM spect
PROBHD 5 mm Multinuel
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 1065
O DS 2
SWH 31446.541 H=z
FIDRES 0.479836 Hz
HoN,, NH AQ 1.0420382 sac
R 32768
DW 15.900 usec
DE 6.00 usec
TE 296.8 K
Dl 2.00000000 sec
OH d11 0.03000000 sec
DELTA 1.85959998 sec
MCREST 0 sec
MCWRE 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13cC
Pl T.20 usec
PL1 0 d8
SFO1 125.7715724 MH=z
======== CHANNEL £2 ========
CPDPRG[2 waltzlg
NUC2 1H
FCFD2 80.00 usec
PL2 -3.00 4B
PL12 14.89 dB
PL13 22.00 dB
SFOZ 500.1320005 MH=
F2 - Processing parameters
51 32768
SF 125.7578414 MH=z
WDW EM
55B [i]
LE 1.00 Hz
GB (1]
PC 1.40

220 200 180 160 140 120 100 80 60 40 20 0 ppm



CYCLOLYB-DMSO-1H

'H NMR spectrum of rac-4b (500 MHz, DMSO-dj)
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NAME 2MNGAN CYCLOLYE
EXENO - 1
FROCHO 1
F2 - Acquisition Parameters
Date_ 20160122
Time 16.32
INSTRUM spact
FROBHD 5 mm PABEQ BB/
PULFPROG zg30
TD 865536
S0OLVENT DMS0
NS 16
D3 2
(@) SWH 10000.000 Hz
FIDRES 0.152588 H=z
Fle] 3.27675989 sec
HaN, NH RG 89.63
DW 50.000 usec
DE 6.50 usec
, TE 298.7 K
“ D1 1.00000000 sec
OH TDO 1
======== CHANNEL fl ========
SFO1 S500.2030B89 MH=z
NUC1l 1H
Fl 10.00 usec
PLW1 22.00000000 W
F2 - Processing parameters
51 65536
SF 500.2000038 MH=z
WDW EM
55B a
LB 0.30 Hz
GB a
FC 1.00
T T T T T T | T i T T | '
9 7 6 5 4 3 2 1 0 ppm
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13C NMR spectrum of rac-4b (125 MHz, DMSO-ds)

CYCLOLYB-DMSO-C13CPD <)
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o O AL WD O O WD 30 D MDD
u Woad Oh O Sh O WD O O WD SR 00 Current Data Parameters
: N @ Qo@D BTN NAME 2NGAN_CYCLOLYB
— N N T -
~ T NN ST D DS @ EXPNO 2
— AD Uy = s 0 00 O 00 O 00 O 0 O PROCHO 1
\\L‘\W// F2 — Acquisition Parameters
Date 20160125
Time 19.27
INSTRUOM spect
PROBHD 5 mm FABEO BB/
PULPROG zgpg30
TD 65536
SOLVENT DMSOD
NS 1024
D3 4
SWH 29761.904 H=
FIDRES 0.454131 H=
RO 1.1010048 sec
RG 198.57
C) DW 16.800 usec
DE 6.50 usec
TE 288.9 K
HaN,, NH D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
Y, ======== CHANNEL f1 ========
()F' SFo1 125.7873670 MH=z
NUC1 13c
Pl 10.00 usec
PLW1 88.00000000 W
======== CHANNEL {2 ========
SFO2 500.2020008 MH=z
NUC2 1H
CPDPRG([2 waltzlg
PCED2 80.00 usec
PLW2 22.00000000 W
PLW12 0.34375000 W
PLW13 0.22000000 W
FZ — Processing parameters
SI 32768
SF 125.7754445 MH=z
WDW EM
S3B
LB 1.00 H=z
GB
PC 1.40

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 pPpPm



NAME
EXPNO
FROCHO

F2
Date
Time™
INSTROM
FROBHD
BFULFROG
TD
SOLVENT
NS

DS

SWH
FIDRES

F2 -
SI
SF
WDW
55B
LE
GB
PC

-1 ppm

(=]

1.08

Current Data Parameters

2DA0_30JULLSEGL20

1
1

20150730
17.18
spect

5 mm PABBO BB/
zg30

653536
CDC13

16

2
10000.000
0.152588
3.2767999
198.57
50.000
&.50

301.1
1.00000000

CHANNEL f£1
500.2030889

1H

10.00
22.00000000

63536
500.2000113
EM

o
0.30

o
1.00

- Acguisition Parameters

Hz
Hz
sec

use
use

use

Frocessing parameters

MHz

Hz



13C NMR spectrum of 6a (500 MHz, CDCls)
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Current Data Pacrameterca
HAME JEAG_H'DJULI'JESLZD
EXPHD Fd
FROCRO 1
FZ - Acguisition Paramesters
Data_ 20150731
Tima 18.13
INSTRUM spach
PROMAD S == PARRBD RRS
PULPROS Egpga0
TD B3536
SOLVENT CDCL113
K3 4096
oS 4
5WH 2976L . D04 Hz
FIDRES D.454131 H=
AQ L.1010048 sec
RG 198,57
=4 16,800 usec
CiE & 50 uasss
T 301.5 K
ah ] 2.00000000 asaec
Oll 0.03000000 sac
TDD 1
mwemmeees CHANNEL £1 wesssesw
SFol 125.TETHET0 HHz
NUCL 13C
Pl 10.00 upec
PLW1 BB . 00000000 W
Eassaass CHANHEL ) assEaEEs
SFD2 500.2020008 HH=
W2 1H
CPOFRO[2 walrzlé
PCPD2 B0.00 usec
PLW2 22 .00000000 W

0.
o.

PLWiL
PLWL3
FZ - Proceasing

12%

I43ITS000 W
SL000000 W

Pafafalars
32768
~TT53900 MH=
=]
1.00 Hz

1.40



'H NMR spectrum of 6b (500 MHz, CDCl3)

L

Current Data Parameters
NAME 2HIEU_HD2
EXENO 1
FROCHNO 1

FZ - Acguisition Parameters
Date_ 20151007
Time 17.36
INSTRUM spect
FROBHD 5 mm PAEBO BB/
FULFROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2
SWH 10000.000 H=z
FIDRES 0.152588 Hz
AQ 3.2767599 sec
RG 142.598

D 50.000 usec
DE 6.50 usec
TE 300.8 K
Dl 1.00000000 sec
TDO 1

======== [CHANNEL £f1

SFol 500.2030889
NUC1 1H

Pl 10.00 usec
PLW1 22.00000000 W
FZ - Processing parameters
SI 65536

SF 500.2000123 MH=
WDW EM
55B 4]

LB 0.30 H=z
GB 4]

PC 1.00

=

FRE T . VR T
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10 9 8 7 6 5 4 3 2 1 0 ppm
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13C NMR spectrum of 6b (500 MHz, CDCls)
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— =r o L Ty] (s Ul T s e s Ty B o VI o1 =~ o D s ) D Current Data Parameters

0 o wn o < LHasnamIeN 8 Oeaunaas NAME 2HIEU_HD2

~ o = o4 = OrELI NG N NGO @, EXFNO 2

— — — o W - N el B B IV B B FROCHO 1

‘ ‘ | kxh:i\ﬂﬁ/l K) } ‘ k\tkdtqbugéi/AKR FZ - Roguisition Parameters
Date_ 201510089
Time 7.58
INSTRUM spact
FROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD E5536
SOLVENT CDC13
NS 1024
DS 4
SWH 29761.904 H=
FIDRES 0.454131 H=z
aQ 1.1010048 sec
RG 198.57
DW 16.800 usec
DE 6.50 usec
TE 302.3 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHAMHNEL £l ========
SFO1 125.7879670 MHz
NUC1 13cC
Fl 10.00 usec
PLW1 88.00000000 W
SFO2
NUC2
CEDERG[2
PCED2 80.00 usec
PLW2 22.00000000 W
PLW12 0.34375000 W
PLW13 0.22000000 W
F2 - Processing parameters
S5I 32768
SF 125.7753900 MH=z
WDW EM
S5B 1]
LB 1.00 H=z
GB L1}
PC 1.40

| T T T T
180 160 140 120 100 80 60 40 20 0 ppm



5.567
5.554
5.536
5.522
4,626
4,613
4,605
4,266

4,253
4,057

4,045
3.886
3.873
3.620
3.527
3.501
3.494
3.484
3.475
3,349
3,338
3.329
3,319
3.296

'H NMR spectrum of 7a (500 MHz, CDCls)
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3.280
2.224
2.198
2.187
2.113
2.086
1.904
1.898
1.882
1.876
1.856
1.849
1.697
1.643
1.470
1.462
1.446
1.438
1.253
1.212

—

12
OH OMeﬁ o
2 1 N, 2

1.200
1.027

1.015
0.935
0.891
0.066

E— L\ e—

15 16 OH
I o AN
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Current Data Parameters

HAME 2DA0 4JR1EBG102AR
EXENO - 1
PROCHNO 1

F2 - Rcguisition Parameter
Date 20160108
Time™ 4.37
INSTRUM spact
PROEBHD 5 mm PABBO BB/
PULFROG 2930
TD 85536
SOLVENT CDCl3

HS 16
Ds 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AD 3.2767999 =e
RG 157.35
oW 50.000 us
DE 6.50 us
TE 301.7 K
Dl 1.00000000 =se
TDO 1
=======—= CHAMNMEL fl =—==—===
SFO1 S500.2030889 MH
NUCl 1H

Fl 10.00 us
PLW1 22.00000000 W
F2 - Processing parameters
sI 85536
SF 500.2000122 MH
WDW EM
55B i}

LB 0.30 Hz
GB i}

PC 1.00



13C NMR spectrum of 7a (500 MHz, CDCls)

i r— =

Lr =l =] 2} u o Uy o= oW M oo oS O U =] Current Data Parameters

- . - - T Lt I o b T e T I e R N T T T o e (o = BT BT o B ap B ot Q] [=1 MAME 2DA0 4TRA16BCLOZ2A

™ oo =r = - L T e o+ o+ = = . -

—~ = o a CAD WD WD ) S GO U O O U ON O 00 @ = EXPNO 2

— — — — [=a} L= =l el e e i e T T o L I Bt B B o ot ] | PROCHO 1

| | | kki:$§4 z/?:?;/J(/ L f k\i\:\iéifJ / | FZ — ARoguisition FParameters
Date 20160108
Time ™ 5.59
INSTRUOM spact
PROBHD 5 mm FPABEQ BB/
PULPROG zgpg30
TD 65536
SOLVENT
o =
D3
SWH
FIDRES =
AD 1.1010048 seac
RG 198.57
DW 16.800 useac
DE 6.30 usec
TE 302.3 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANMNEL £1 =
125. 7879670 MH=
13C
10.00 usec
88.00000000 W

=—===—==— CHANNEL f2 —===—==—=

SFOZ S500.2020008 MH=z
NUCZ2 1H
CPDPRG[2 waltz1lg
PCFD2 80.00 usec
PLW2 22.00000000 W
PLW12 0.34375000 W
PLW13 0.22000000 W
FZ — Processing parameters
ST 32768

SF 125.7755173 MH=z
WD EM

558 1]

LB 1.00 H=z
GB

PC 1.40

T T T T T
180 160 140 120 100 80 60 40 20 0 pPpmMm
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'H NMR spectrum of 7b (500 MHz, CDCls)
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5.494
4,640
4,627
4.621
4,607
4.285
4,272
4,064
4,050
3.886
3.871
3.615
3.595
3.531
3.503
3.476
3.350
3.339
3.331
3.320
3.303
3.288
2,914
2.900
2.233
2.220
2.206
2.144
2.117
1.912
1.906
1.891
1.885
1.865
1.858
1.668
1.663
1.640
1.618
1.613
1.471
1.464
1.451
1.026
0.069
-0.000

— Current Data Parameters

F2 — ARcguisition Parameters
Date 20160427
Time™ 16.53
INSTRUM spect
FROBHD 5 mm PABBD BE/
FULFROG zg30

TD 685536
SOLVENT CcDC13

NS 16

Ds 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
F=tal 3.2767999 sec
RG 127.68

oW 50.000 usec
DE 6.50 usac
TE 301.1 K

Dl 1.00000000 sec
TDO 1
======== CHANNEL f{fl ========
SFOol S00.2030889 MH=z
HUC1 1H

Fl 10.00 usec
FLW1 22.00000000 W

FZ — Processing parametears
51 65536

SF S00.20000%4 MH=z
WDW EM

5EB Ju]

LB 0.30 Hz
GE a

FPC 1.00

0 PpmM

00 =
147
15
14
120
KA
1.22\_
1205 &
1.33
127
01/~
47
95
90
54 <
1.80
64



13C NMR spectrum of 7b (500 MHz, CDCls)

oo =] o
™~ - = = [’ (o R T = LB el e T s o e IR B s s A T o T Y
. » s = [ FNOMCFTT OO NMEO oMM O
?-: % qu‘x : [ O~ WA DA @ DR R R D Current Data Parameters
— — — o ==l e e el el == T T I s S s B B I o HAME ZHIEU BG102AEZ2
EXFNO - 2
N | NI N Froco L
FZ2 - Acquisition Parameters
Date 20160502
Time 10.18
INSTRUM spect
PFROBHD 5 mm PAEBO EB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 256
D= 4
SWH 29761.904 Hz
FIDRES 0.454131 H=z
AD 1.1010048 sec
RG 198.57
DW 16.800 usec
DE 6.50 usec
TE 303.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== [CHANMEL f1 ========
SFO1 125.7879670 MH=z
NUC1 13C
Pl 10.00 usec
PLW1 B8.00000000 W
======== [CHANMEL f2 ========
SFO2 500.2020008 MH=z
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
22.00000000 W
0.34375000 W
0.22000000 W
F2 - Processing parameters
5I 32768
SF 125.7753900 MH=z
WDW EM
35B [1]
LB 1.00 Hz
B 1]
PC 1.40

180 160 140 120 100 80 60 40 20 0 ppm



'H NMR spectrum of 7¢ (500 MHz, CDCls)
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5.758
5.541
5.528
5.510
5.4986
4.577
4.563
4,558
4.544
4,284
4.271
4.067
4.053
4.016
4.008
3.900
3.886
3.547
3.522
3.512
3.507
3.491
476
364
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337
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010
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757
641
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Current Data Parameters

HNAME ZHIEU BG102.22
EXPNO - 1
FROCHNO 1

F2 - Acguisition Parameters
Date_ 20160324
Time 17.50
INSTRUM spect
FPROBHD S5 mm PABBO BB/
PULFROG zg30

TD 65536
SOLVENT CcDC13

HS 16

D= 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
2D 3.276799% sec
RG 175.34

DW 50.000 usec
DE 6.50 usec
TE 300.5 K
ol 1.00000000 sec
TDO 1

CHANNEL £1

SFO1 500.203088%
NUCl 1H

Pl 10.00 usec
PLW1 22.00000000 W
FZ - Processing parameters
SI 65536

SF 500.2000124 MH=z
WDW EM

SEB 0

LB 0.30 Hz
GB 0

PC 1.00



13C NMR spectrum of 7¢ (500 MHz, CDCls)
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Current Data Parameters

NAME ZHIEUBGL10Z .22
EXPNO 2
FROCHO 1

FZ - Acquisition Parameters
Date 20160406

Time 22.26
INSTRUM spect
FROBHD 5 mm Multinucl
PULFPROG z2gpg30

TD 85536
SOLVENT CDC13

NS 4056

Ds 2

SWH 31446.541 Hz
FIDRES 0.479836 Hz
RO 1.0420383 sec
RG 32768

D 15.5%00 usec
DE 6.00 usec
TE 286.3 K

D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89959998 sec
MCREST 0 sec

MCWRE 0.01500000 sec
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'H NMR spectrum of 7d (500 MHz, CDCls)
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13C NMR spectrum of 7d (500 MHz, CDCls)
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'H NMR spectrum of 8a (500 MHz, CDCls)
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Expanded parts of *H NMR spectrum of 8a (500 MHz, CDCls)
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13C NMR and DEPT spectra of 8a (125 MHz, CDCls)
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COSY spectrum of 8a (500 MHz, CDCls)
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HSQC spectrum of 8a (*H: 500 MHz, 13C: 125 MHz, CDCls)
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HMBC spectrum of 8a (*H: 500 MHz, 13C: 125 MHz, CDCls)
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HRESI Mass spectrum of 8a
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'H NMR spectrum of 8b (500 MHz, CDCls)
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Expanded parts of H NMR spectrum of 8b (500 MHz, CDCls)
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13C NMR spectrum of 8b (125 MHz, CDCls)
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COSY spectrum of 8b (500 MHz, CDCls)
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HSQC spectrum of 8b (*H: 500 MHz, 13C: 125 MHz, CDCls)
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HMBC spectrum of 8b (*H: 500 MHz, 3C: 125 MHz, CDCls)
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'H NMR spectrum of 9a (500 MHz, CDsOD)
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Expanded parts of *H NMR spectrum of 9a (500 MHz, CDs;0D)
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13C NMR and DEPT spectra of 9a (125 MHz, CD;0D)
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COSY spectrum of 9a (500 MHz, CDs;0D)
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HSQC spectrum of 9a (*H: 500 MHz, 3C: 125 MHz, CDs0D)
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HMBC spectrum of 9a (*H: 500 MHz, 13C: 125 MHz, CDs0D)
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HRESI Mass spectrum of 9a
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'H NMR spectrum of 9b (500 MHz, CDs0D)
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FZ - Acquisition Parameters
Date_ 20160512
Time 5.03
INSTRUM spect
PROBHD mm PAEBO BB/
PULFROG 230

T 65536
SOLVENT cDcl3

NS 16
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Expanded parts of H NMR spectrum of 9b (500 MHz, CDs0D)

umcm.m
Sm.mﬂ
LZE E——

SEE"E
ovm.mu\\

8gpr"E—
TIES " E——

vestE—

L09 €~

LI9 E—=
629" E
9 e~

BBL E~_
108" €—
ZEB E——
vrg E—

920" T—

ETZ b~
SZT p—
LEZ B

m.mm.._v
an.m.vM

085" b——
€65 v~

867°G—
Im wmm.ml//l
0TF" G~
4 4 LTy S —>
\/\ 1v¥°5
4
m
2186 ——
Pre G —
BLL 9 —

LL9”
E0L”
geL”
Z5L”

TeEs”
A%
LEB”
ELB”
6LE”
668"
P06

Teg”

801"
SET”

SET”
LST"

-

-
(=]
Lyl

£

I
37 36
mm.—
- b4
o “

S

~
(=]
Ly |

-

L

1

8
e

ﬁ

8

T
62 61 60 59 58 57 56 55 54

[¢]
o
[=]

1



13C NMR spectrum of 9b (125 MHz, CD3;0D)
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COSY spectrum of 9b (500 MHz, CD;0D)
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Current Data Parameters
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' 11May16BG203b
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F2 - hcquisition Parameters

Date 20160516

Time 21.50

INSTRIM spect

PROBHD 5 mm PABEO BB/

PULPROG cosyapppaf

TD 2048

SOLVENT coc13

NS B

DS B

SHH 5000.000 Hz

FIDRES 2.441406 Hz

AQ 0.204B000 sec

RG 198.5

W 100.000 usec

DE 6.50 usec

TE 303.1 K
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CHANNEL £1
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====== GRADIENT CHANNEL =m===

GENAM[1] 5MS010.100

GPZ1 10.00 %
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Fl - Aeguisition parameters
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SFOL 500.2023 MHz

FIDRES 31.250000 Hz

SH 9.996 ppm

FrMODE oF

F2 - Processing parameters

sI 1024

SF 500.2000133 MHz

WDH QSINE

s58 0

LB 0 Hz

GE 0

BC 1.00

Fl - Processing parameters
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Mcz QF
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=58 0

LB 0 Hz
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HMBC spectrum of 9b (*H: 500 MHz, 13C: 125 MHz, CDs;0D)
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HRESI Mass spectrum of 9b

Lab: Materials chemistry, Faculty of Chemistry, HUS-VNU
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'H NMR spectrum of 9¢ (500 MHz, CDs0D)
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Expanded parts of *H NMR spectrum of 9¢ (500 MHz, CD3z0D)
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13C NMR spectrum of 9¢ (125 MHz, CDs0D)
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T e b.51
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D B5536
SOLVENT CDCL3
HE 1DZ40
s z
SWH J1446.541 Hz
FIDRES O.4T9E26 Hz
.14 ] 1.04Z03E3 saC
RG IZTEE
oW 15300 usac
DE &.00 usac
TE 94 .4 K
ol 2.00000000 sSac
d11 0.03000000 sac
DELTA 1.899999%E sac
MCREST 0 S
MCTWRE 0.01500000 sac
asssssss CHANNEL {] ssssasss
HIRC1 12C
Fl T.4D0 usac
FL1 o 4B
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anssssas CHANNEL {7 aesscsas
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WD EM
S5B o
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= o
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COSY spectrum of 9¢ (500 MHz, CD3;0D)

BRUKER

Carrect luta Faramstecs
ELAL DAL LoHaylEREITY
PG 2
FROeID
Fi - Acguiszitics Paramsters
u 5 b Daze_ JoLenEll

i

1.5+

£ mm Maloizasl
SRR IR

ao4E

Hall

H

.t

e
2500 . 000 E=
Z-H4L40C Ez

2.0 8 .

E
\4‘;
BREEBARERE
Eg“pgﬁg
saranch
INTR

L]

iz

2.5 - 0_000IO000 xmc
4 ABEEFLEE amc
] oL =
3.0 = Po 920 e
FL 020 s
FL =300 &

g
g
41
:
B

3.5

GFEAM[L] SINE._ 180
Ed GPEAM[I] SIEE. 180
J PRI LR
4.0 - L = o
g GFEL o
L s R
1 =51 LNt
1 [ 900 &
4.5 - FLE 0G0 e
B e
FL - Rogoimitioe E.I.Il-'l. W
4 = " . e 2001375 wms
5.0 FIDRZS T GEINO0 E=
1 = = 5. 95T ppm
. F=MOIT ar
h A ' E ] FI - Frocsmsisg parametscs
5.3 1 Ll I = ... J—
W sIEE
: il = oia
6.0 - = 2
1 P 1.4
. ;: - Frocesmisy Pll_lludill
and T w2 . or
8.5 1 ¥ L. 1300000 MRz
L N B o B B o o e O B g - SIEx
& o
65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm = -



$'1

widd 0°T
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HRESI Mass spectrum of 9c¢
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'H NMR spectrum of 9d (500 MHz, CDs0D)
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Expanded parts of H NMR spectrum of 9d (500 MHz, CDs0D)
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13C NMR spectrum of 9d (125 MHz, CD3;0D)
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F2 - Acquisition Parameters

I:-at_e_
Time
INSTRUM
FROBHD
PULPROG
TD
SOLVENT
NS

D3

SWH
FIDRES
AQ

RG
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21.45
spect

5 mm Multinuel
zgpg30
65536
MeOD
4096
2
31446.541 Hz
0.479836 Hz
1.0420383 sec
32768
15.5%00 usec
6.00 usec
285.9 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
0 sec
0.01500000 sec

CHANMEL fl ========

NUC 13c

Pl 7.40 usec
PL1 dB

5FO1 125.7715724 MH=z
======== (CHANNEL f2
CPDPRG[2 walt

NUC2

FCFD2 80.

PLZ -3.

PL12 14

PL13 22. d
SFO2 500.1320005 MHz
FZ - Processing parameters
51 32768

5F 125.7576120 MH=z
WDW EM

SSB 0

LB 1.00 Hz
GB 0

FC 1.40
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COSY spectrum of 9d (500 MHz, CD;0D)
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F2 - Acguisition Parameters
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Time 22.58
INSTRIM spect
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SOLVENT MeOD

s 2

ns 8

SHH 5000.000 Hz
FIDRES 2.441406 Hz
RO 0.2043000 sec
RE 256

oW 100.000 usec
DE £.00 usec
TE 295.6 K

&0 0.00000300 sec
o1 1.4B6B3198 sec
di3 0.00000400 sec
D16 0.00020000 sec
IND 0.00020000 sec
MCREST O =zes

MCHEE 1.4B6B9198 sec
wmmmmnn CHANMEL f] swmwwmws
NDEL 18

B0 10.20 usec
31 10.20 usec
FLL -3.00 48
SFOL 500.1322506 MHz
====== GRADIENT CHANNEL =====
GENAM[1] SINE.100
GENAM[Z] SINE.100

GEXL D%

GEXZ D%
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GPYZ D%

GPEZL 10.00 %
GrIz 10.00 %
P16 1000.00 usec

Fl - Acguisition parameters
™o 128

srol 500.1323 MHz
FIDRES 39.062500 Hz
£ 9.397 ppm
FrMODE aF

F2 - Processing parameters
sI
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ssB o

1B D Hz

Ge o

BC 1.40

Fl - Processing parameters
sI 1024
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F 500.1300091 Mz
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HSQC spectrum of 9d (*H: 500 MHz, 13C: 125 MHz, CDs0D)
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HRESI Mass spectrum of 9d
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