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1. Structure Determination (X-ray crystallographic data for 3n)

The white crystals of 3n were obtained by crystallization from a solution in
dichloromethane/ethylacetate/hexene. Chemical formula C2;H1403S.

ORTEP (with 50% probability) diagram for the structure of 4-Phenyl-2-(thiophen-2-yl)-
4H,5H-pyrano[3,2-c]chromen-5-one (3n).

Wavelength 0.71073 A
Formula C22H1403S
Crystal system Monoclinic
Space group P121/c1

Unit cell dimensions a=8.1926(11) A a=90°
b=16.181(2) A B = 104.684(7)°

c=13.1852(18)A  y=90°

Volume 1690.8(4) A3
z 2
R-factor (%) 8.08

The crystallographic data have been deposited with the Cambridge Crystallographic Data
Centreas supplementary publication with a CCDC reference number CCDC 1539031.
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E-factor calculations:
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3a: E=[0.162 g(1a) + 0.222 g(2a) — 0.307 g (product x yield) ] /0.307 g = 0.250
3b: E=[0.162 g(1a) + 0.208 g(2b) — 0.299 g (product x yield) ] /0.299 g = 0.237
3c: E=10.162 g (1a)+ 0.222 g(2c) — 0.293 g (product x yield) ]/0.293 g = 0.310
3d: E= [0.162 g(1a) + 0.226 g(2d) — 0.296 g (product x yield) ] /0.296 g = 0.310
3e: E=10.162 g(1a) + 0.242 g(2e) — 0.316 g (product x yield) ]/0.316 g = 0.278
3f: E=[0.162 g(1a) + 0.287 g(2f) — 0.357 g (product x yield) ] /0.357 g = 0.257
3g: E=[0.162 g(1a) + 0.253 g(2g) — 0.325 g (product x yield) ] /0.325 g = 0.276
3h: E=[0.162 g(1a) + 0.252 g(2h) — 0.329 g (product x yield) ] /0.329 g = 0.258
3i: E=[0.162 g(1a) + 0.214 g(2i) — 0.279 g (product x yield) ] /0.279 g = 0.347
3j: E=10.162 g(1a) + 0.198 g(2j) — 0.256 g (product x yield) ] /0.256 g = 0.406
3k: E=[0.162 g(1la) + 0.238 g(2k) — 0.313 g (product x yield) ] /0.313 g = 0.277
3l: E=[0.162 g(1a) + 0.242 g(2l) — 0.309 g (product x yield) ] /0.309 g = 0.307
3m: E =[0.162 g(1a) + 0.334 g(2m) — 0.378 g (product x yield) ] /0.378 g = 0.312
3n:E=10.162 g(1a) + 0.214 g(2n) — 0.286 g (product x yield) ] /0.286 g = 0.314

3

o

:E=10.162 g(la) + 0.236 g(20) — 0.296 g (product x yield) ] /0.296 g = 0.344
3p: E=[0.162 g(1a) + 0.252 g(2p) — 0.329 g (product x yield) ] /0.329 g = 0.258
39: E=[0.162 g(1a) + 0.272 g(2q) — 0.341 g (product x yield) ] /0.341 g = 0.272

3

-

:E=10.162 g(1a) + 0.256 g(2r) — 0.312 g (product x yield) ] /0.312 g = 0.339

3

w

:E=10.176 g(1b) + 0.208 g(2b) — 0.289 g (product x yield) ] /0.289 g = 0.328
3t: E=[0.176 g(1b) + 0.222 g(2a) — 0.312 g (product x yield) ]/0.312 g = 0.275
3u: E=10.176 g(1b) + 0.238 g(2k) — 0.321 g (product x yield) ]1/0.321 g = 0.289
3v: E=[0.176 g(1b) + 0.242 g(2e) — 0.332 g (product x yield) ] /0.332 g = 0.259
3w: E=10.176 g(1b) + 0.252 g(2h) — 0.348g (product x yield) ]/0.348 g = 0.229
3x: E=[0.178 g(1c) + 0.208 g(2b) — 0.287 g (product x yield) ] /0.287 g = 0.344

3y: E=[0.178 g(1c) + 0.222 g(2a) — 0.305g (product x yield) ] /0.305 g = 0.311

For 3z: E=[0.178 g(1c) + 0.252 g(2h) — 0.338g (product x yield) ] /0.338 g = 0.272
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1H of VBSSM 191
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1H of VBSSM-168
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1H of VBSSM 202
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1H of VBSSM 189
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1H of VBSSM 210
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of VBSSM 212
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= s =4 =] H
Current Data Parameters
NAME Dr. A MAJEE 2016
EXPNO 433
PROCNO i y
F2 - Acquisition Parameters
Date_ 20161207
Time 20.35
INSTRUM apect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
t ™ 32768
SOLVENT coc13
s 640
08 2
- s 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 ssc
[ 186.42
oW 20.800 usec
DE 6.50 usec
297.3 K
ol 2.00000000 sec
D11 0.03000000 sec
™ 1
cmmmmn CHAMHEL ] mmmmee
SFOI 100.6278588 Milz
NUCL 13
Pl §.90 usec
PLNL 54, 00000000 W
e CHASMEL £2 mmmmmmm
sroe IDD.15\6025 MEZ
¥
CPDPRGI2 waltzl6
PCPD2 90.00 usec
PLWZ 12.00000000 W
PLW1Z 0.32231000 W
F2 - Processing parameters
51
sF
WDW
538 0
L8 1.00 Hz
B o }
PC 1.40
o | I} JJ ]

T T T T T T T T T T 1
1:!0 léD 170 160 150 140 130 120 110 100 90 80 0 60 50 40 30 20 10 ppm *



* .
1H of VBSSM-171

-

4.531
4.518
—3.704

i .

Current Data Parameters
HAM; pr. A MA,

JEE 2016
EXPNO 330
OMe PROCNO 1
F2 - Acquisition Parameters
Date_ 20161025
Time 11.05
INSTRUM spect
3k PROBHD S mm PABBO BB/
PULPR( 2g30
'D 3275?
SOLVENT €Del.
o7 [ 12
DS 1
= SHH §223.685 Hx
FIDRES 0.250967 Hz
Ao 1.9922044 sec
0" "o oW 60,800 usec
DE 6.50 usec
TE 294.4 K
D1 1.00000000 sec
TDO 1
mmmmmsms CHANNEL f] ssssssss
SFO1 400.1524711 MHz
noc1
Pl 14,75 usec
PLW1 12.00000000 W

F2 - Processing parameters
sI

sF 400.1500688 Mz
WO B
558 o
e 0.30 Hz
GB o
BC 1.00
r T T T T T T T T T T T T T T T T T T : 3
9.5 9.0 8.5 8.0 7.5 7.0 65 60 55 5.0 4.5 4.0 3.5 3.0 2.5 2,0 1.5 1.0 0.5 pem
e il el 7] =
o S | - e 3
e 13C of VBSSM-171
WROG TANMOENOMm T En DS
THEY GnMBTaONABRbOBD mnm @ o
£a3 3 a
SSWel BN AE @O e : .
BEND wemUANUNNNa LS FEw " "
Aann S3NONNONENgOnEs FRE & B
Current Data Parameters
BAME b MAJEE 2016
EXPNO XD
PROCHO 1
F2 - Acquisition Parameters
Date_ 20161025
Time
OMe INgTRM spect
PROBHD 5 mm PABEO BB/
PULPROG 2gpgdl
™ 32768
BOLVENT cocl3
NS B0
3k s 2
EWE 24038.461 Hz
FIDRES 0.7335%6 He
o S 2@ 0.6815744 sac
oW 20800 usec
2 g 6.50 usec
1E 294.9 K
oL 2.00000000 sec
ol 9.03000000 sec
L ¢ 100 1
- CHANNEL f1 m=me=.
100.6278588
13¢
& £.30 usec
54. 00000000 W
CHANI -
400, 1516006
BUc2 1R
CPDPRG[2 waltzlé
PCPDZ 90.00 usec
12.00000000 W
0.32231000 W
0:16212000 %
F2 - Processing parameters
51 16364
SF 100.€17801% MHz
NIW 2
558 o
18 1.00 He
G °
BC 1l.40

T T T T T T T T T T T 1
1%0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 ppm

14



1H

of VBSSM 187

4.660
ilear

G

Current Data Parameters
HAME

Dr. A MAJEE 2016
367
1

Acquisition Parameters
201611

11.36

spect

5 mm PABBO BB/
2930

32768

cDCl3

32

1
8223.685
0.250967

1.9922944
67.81

60.800 usec
€.50 usec

Hz
Hz
sec

294.7
1.00000000 sec
1

T 4 R —

SFO1
NUCL
Bl

PLW1

400.1524711 MHz

14.75 usec
12.00000000 W

F2 - Processing parameters
3 4

6384

15

8F 400.1500289 MHz
WOW M
| 888 ]
L 0.30 Hz
GB
BC 1.00
L T T T T T T T T T T T T T
9.5 9.0 85 8.0 7.5 T.0 65 6.0 5.5 0 4 s 2.0 1, 0.5 ppm
i =
EENER ,.'E' & g
. 13C of VBSSM-187
MR TS NN E O M Mm@ o
NN NP0 U0 T ) g -4 to]
PR L L L L . STty .
A M e ol o8 O cow w
R R pe pa i prph i b b e g 5 R m
< NS\ F
Current Data Parameters
HAME o MAJEE 2016
EXPNO m
PROCHO 1
F2 - Acquisition Farameters
Date_ 2016110,
20
cl IHSTRIM +
PROBRD 5 mm PABSC BB/
PULPROG zgpgld
32768
SOLVENT €DC13
3| NS 251
DS 2
swe 24038461 Rz
FIDRES 0.733596 Hz
g 06215744 me
[ BG 67, .
el 20.800 usec
S oE 6.50 usec
7% 296.7 K
Dl g.gODBDDUﬂ a8
D1l - 03000000 sec
0 o 00 1
CHANNEL f] mewemm=e
100.6278588 MHz
13¢
§ §.90 usec
54.00000000 W
CHANNEL f2 mmmmmmee
400, 1516006 MHz
waltzlé
k. usec
12.00000000 W
9.32231000 W
016212000 W
F2 - Processing parameters
sr 16384
8F 100.6177893 MHz
] B
888 L)
LB 1.00 Bz
GB o
J BC 1.40
T T T T T T T T T T T T T T T T T T T 1
1%0 180 170 160 150 140 130 120 110 100 90 B0 70 60 50 10 30 20 10 ppm



1H of VBSSM 180

ey

Current Data Parameters
HAME Dr. A MAJEE 2016
3so

EXPHO

PROCNO

F2 - Acquisition Parameters
Date_ 20161029
Time 19.38
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30

™0 32768
SOLVENT cocls

NS 25

os 1

SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9922944 sec
RG 87.66

oW 60.800 usec
DE €.50 usec
TE 296.5 K

Dl 1.00000000 sec
D0 1
==m==ce= CHANNEL fl =sms=ses
SFOL 400.1524711 MAz
KUC1 H

Pl 14.75 usec
PLW1 12.00000000 W

F2 - Processing parameters
sI 16384

SF 400.1500413 MHz
WO EM

S5B []

LB 0.30 Hz
GB L

PC 1.00

T
9.5 9.0 8.5 65 60 5% 50 4.5 4.0 35 3.0 2.5 2.0 1.5 0.5
. 13C of VBSSM-180.
N DTN NNNOwTOeEDS oW
. - tmAmMooNEmEmMmEeRT Tr W wwm o~
A ooty b i i o oD ~
O VNeMErdesEYsNeT v0 .
D AnssmmmaNNcaNSD 30 W e ©
b e i b e R mE~ =
Current Data Farametars
HAHE Dr. A MAJEE 2016
EXPHO 351
BROCHD 1
F2 - Roguisition Parameters
Dats 20161029
Time 20.04
msy spect
BROBHD 5 mm PABBO BB/
L 2gpqg30
o 32768
SOLVENT €ncll
NE 480
0
e 24038461 Kz
FIDRES 0. 73359 Kz
A 0.681574d sec
R 7.
o 20.800 usec
oE 6.50 usec
TE :
01 2.00000000 sec
D11 0.03000000 sec
00 1
== CHANNEL {1 =mmwm=mn
100,8278548 MEz
3¢
31 5.90 usec
PLN1 54.00000000 W
A CHANNEL £2 =
400.1516006 MEz
1K
waltzle
50.00 usec
12.00000000 W
0.32231000 W
0.16212000 W
FZ = Processing parameters
81
SE 100, 6177873 Mz
| W B
| 558 ]
| LB 1.00 Bz
| GB o
1.40
T T T T T T T T T T T T T T T T T 1
1%0 180 1e0 150 140 130 120 110 100 80 B0 T0 60 50 40 20 10 ppm

16



4.690
4.677

=<

S

Current Data Parameters
NAME

EXPNO
PROCHO

Dr. A MAJEE 2017
42
1

F2 - Acquisition Parameters
Date 201701198

ime 14.51
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
32768
SOLVENT €013
NS a0
DS 1
SWH 8223.685 Hz
FIDRES 0.250967 Hz
Ao 1.9922044 sec
RG 106.66
oW 60.800 usec
DE 6.50 usec
TE 296.5 K
bl 1.00000000 sec
™0 1
- CHANHEL f] ===e===
SFOL 400,1524711 MHz
NUC1
Pl 14.75 usec
PLW1 12.00000000 W
F2 - Processing parameters
51
sF 400.1500097 MHz
WDW EM
SSB ]
I LB 0.30 Kz
GB ]
I 3 PC 1.00
r T T T T T T T T T T T T T T T T T T 1
9.5 9.0 85 8.0 7.5 7.0 65 60 5.5 5.0 45 40 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
¥ 13C of VBssm-235
T CmSHANPERYEYREIRIES e -
= mngg:ﬂm’u&#&w’é&e}\é#m‘d St )
T Ao ARA00NNEANA834aSEs gy 4 8
Current Data Parameters
HAME Dr. A MAJEE 2017
EXPHO 3
PROCNO 1
F2 - Acquisition Parameters
: Date_ 20170119
Time 15.18
INSTRUM Spect
FROBAD 5 mm PABBO BB/
= FULPROG 290530
32768
g 5 SOLVENT CRC13
NS
3n ] 512
EWE 24038.461 Hz
O £ FIDRES 0,733596 Hr
A 0.6815744 sac
RG 106.66
X W 20.800 usec
DE .50 usec
TE -2 K
0 0 Dl 2.00000000 sec
) v 4,55 usec
PLNL 54.00000000 W
........ CHANNEL £7 mmmmmmmm
SFO2 400. 1516006 MHz
Npcz 14
CPDPRG [2 waltzlé
CED2 .00 usec
PLWZ 12.00000000 W
PLW1Z 0.32231000 W
PLW13 0.16212000 W
;‘i - Brocessing parameters
8F 100. 6177853 WAz
W 1
ses 0
LB 1.00 Az
GB [
” ‘ eC 1.40
i | ‘ [
T T T T T T T T T T T T T T T T T T T d
180 180 170 160 150 140 130 120 110 100 90 8O 70 60 50 40 30 20 10 ppm

17



1H of VBSSM 183

—1.405
—2.304

-3

Current Data Parameters
HAME Dzr. A lﬂJ’lB,gglG

EXPHO
PROCNO 1
P2 - Acquisition Parameters
Date_ 20161031
Time 18.41
INSTRUM spect
FROBHD 5 mm PABBC BB/
PULPROG 2g30
™ 32768
SOLVENT cncll
NS 2
Ds 1
SWH 8223.685 Hz
FIDRES 0.250967 Hz
Ay 1.9922944 sec
RG 120.16
oW 60.800 usec
DE 6.50 usec
TE 295.9 K
D1 1.00000000 sec
00 1

. memmmmmn CHANNEL £] mmmmmmms
sFol 400.1524711 muz
NOCL
Pl 14.75 usec
FLWL 12.00000000 W
F2 - Processing parameters
81 16384
sF 400.1500096 MHz
WOW -
ssB 0

LB 0.30 Hz

I I8 " " - LL AA ': : 4:00

T T T T T T d
9.5 9.0 8.5 a. 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

13C of VBSSM 183 °

17.47

77.15
76.83
21.45
21.22

—36.31

e
<

.%
Current Data Pazameters
NRME £ 2017
EXPNO 3
BROCHO

F2 - Acquisition Parameters
Data_ 20170212

Time 14.36
INST! t
PROBKD 5 mm PRBBO BB/
BULE] zapg30
32768

64

w
L=
EHEL
LI |
o
£
e
28 g
Ea o8
=0 IE
g8

. 6 H2
A 0.6815744 sec
RG 186.42
R oW 20,800 usec
o) oE .50 usac
TE 296.31 K

S - A G —

= D1 2.00000000 sec
[ 0.03000000 sec
O 1
" "0

SFOL 100, 6279588 Mz
NuCcL 13

Pl 8.90 usec
BLHL 54.00000000 ¥
==mmmnee CHAMNEL £2 =m=mmn-n
sroz 400.1516006 MHz
Nuc2 1
CPOERG[2 waltalg

BC .00 usec
PLKZ 12.00000000 W
PLNLZ 0.32231000 W

F2 - Processing parameters
SI 163684

SF 100.6177643 MHz
oW B
ss8 0

LB 1.00 Hz
B 0

PC 1.40

UL L

T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 a0 8O 70 &0 50 40 30 20 10 ppm

18



3

1H of VBSSM 205

= - n
=2 e &
i) - =
- - o
Current Data Parameters
HAME Dr. A MAJEE 2016
EXPNO 404
PROCNO 1
F2 - Acquisition Parameters
te_ 20161118
Time 20.35
INSTRUM spect
PROBHD 5 mm PABRO BB/
PULPROG 2930
™ 32768
SOLVENT cocL3
NS 32
s 1
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9922944 sec
RG 54.07
oW 60.800 usec
DE 6.50 usec
TE 296.7 K
D1 1.00000000 sec
™0 1
e CHANNEL f1 =s=mmm==
SFOl 400.1524711 MHz
wUCL 1H
Pl 14.75 usec
PLWL 12.00000000 W
FZ - Processing parameters
SI 16384
SF 400.1500097 MHz
WDW EM
558 L
LB 0.30 Hz
GB ]
PC 1.00
r T T T T T T T T T T T T T T T T T T T d
9. 8.5 8.0 7.5 7.0 6.5 6. 8.5 5.0 4.5 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
13C of VBSSM 205
TONOCNTODON A O@AR 0O
FROrESOrr N AN o ® AN~ D0 - =nm @ - ~
SA% & " -
P e . : 2
Chinn T smMmuN e NNN N 0 O s o o =
e bbb R b b e e i) LN a - S
‘ a3y
Current Data Parameters
nANE D £ 2016
EXPIO 07
FROCHO 1
FZ = Acquisition Parameters
Date_ 20161
Time 2107
INSTRUM spect
PROBHD 5 mm PABBO BE/
PULPROG 2qpg30
™ 32768
SOLVENT coe13
ns 312
s 2
i 24038, 861 Hr
FIDRES 0.733596 Hz
A 06815744 sec
G 54.07
o™ 20.800 usec
[ 6.50 usec
™ 251.2 K
[ 2,00600000 auc
i1 0.03000000 sec
™0 1
mmeeeee HAMNEL £] mame
srol 100.6278588 Mz
Hucl 130
n 6.90 usec
FLIL $4.00000000 W
mmwmmm CHANMEL £2 mmmmmmes
si 400.1516006 Maiz
nuca it
CFDPRG(2 waltzls
FCPDZ 0.00 usec
o 12.00000000 W
BLWL2 0.32231000 W
PLWLS 0116212000 W
¥2 - Processing parameters
81
sF 100.6177931 Milz
WO L]
838 ]
Iy 1.00 Hz
i E
e 1.40
T T T T T T T T T T T T T T T T T T T d
190 180 170 160 150 140 130 120 110 100 90 [} 70 60 50 a0 30 20 10 ppm

19



“1H of VBSSM 204 .

5,736
5.216
5.205
3.849

s

Current Data Parameters
NAME br. A HAJ'!! 2015

EXPNO
FROCHO
F2 - Acquisition Parameters
Date 20161118

OMe Time 10.27
INSTRUM spect
PROBHD § mm PABBO BB/
PULEROG 2930
™ 32768
SOLVENT €DC13
NS 45
bs 1
SWH £223.685 Hz
FIDRES 0.250967 Hz
aAQ 1.9522944 sec
RG .91
oW 50.30‘0 usec
DE €.50 usec
TE 293.1 X

§ oL 1.00000000 sec

0 1

=== CHANNEL £1 =
400.1524711 MHz

Pl 14 5 usec
LWL 12.00000000 W
F2 - Processing parameters
st
SF 400.1500097 MHz
WK B
ssB 0
18 0.30 Hz
GB (]
BC 1.00
r T T T T T T T T T T T r T T T T T T T |
9.5 %.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.8 3.0 2.5 2.0 1.5 1.0 0.5 ppm
a == = g
I Al el bl bl - | |
. -
i : =
13C of VBSSM 204
WS AWM MS AN D oMM
MG D MM A SIS M o N M8 SN an o o
La3 2 g
L R L T P P Rt : .
Bnhs MMM PAN NN NN oS e w -
g RRRRS Y £e 8 z e
Gucrent pata pazansters
HaE . A WAJEE 2016
EXENO 3
EROCHO H
F2 - Acquisition Parameters
Data_ 20161120
INSTROM ot
spac
OMe FROBHD 5 mm PABBO B8/
FULPROG 2ap
™ 32768
SOLVENT cocL3
g 640
s 2
3q swi 24038461 Kz
FI0RES
G
O Cl o
oE
S TE
o1
11
o ™0
0 - ol L
sFo1 1006276588 MHz
el
g [
FLu1
CHANNEL £2 mmmm
400, 1516006 MHz
1
waltzlé
.00 uses
12.00000000 W
0,32231000 W
F2 - Proceasing parameters
s1 16364
sF 1006177643 Mz
W =
5B 0
L8 1.00 Kz
=]
et 1.40
— Ll Ll
» "

T T T T T T T T T T T T T T 1
150 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

20



3

1H of VBSSM 203

4674
4,482

-

— 3.860

$64

Currant Data Parameters
MANE Dr. A M

JEE 2016

EXPHO 400
FROCHD
F2 - Acquisition Paramsters
Date_ 20161117
T 21.47
INSTRUH )
PROBED S mm PABBO 5B/
FULIROG 2630
T 33768
SOLVERT €ocLy
N 32
s 3
o) 223685 Wi
FIDRES 0.350667 Hz

1.9823548 ssc
bl 57.28
oW 60,800 usec
e £.50
™ 296.6 K
01 1.00000000 sec
Tho 1
e [T p—
SFO) 400.1524711 MMz
woCl
Bl 14.78 usec
PLNY 12.00000000 ¥

FZ ~ Pracessing parameters
81 a8

sF 400, 1500098 Mis
i
858 o
I LB 0,30 Mz
I
i c 1.00
u T T T T ¥ v T T T T T T T
4.5 8.0 3 B0 3 .0 €5 6.0 5.5 5.0 4.5 4.0 315 3.0 1.5 L0 0%
3
13C of VBSSM 203 .
»
- OO A T e ) P D MG O
e S T S O e el » -
giggudradddasnddsanysad ] H .
B et o e p ) - ] -
e dudi b upabis b 3 e papapat-d- ) FEem b b
Curcanc fata Papsnntars
R MATEE 2010
TN war
FHOCHE 1
Fi ~ Requlaiticn Fazenaters
Hate 2018
Time .01
OMe 1Rt spest;
FRONE % mm DARRD A0
FULFRADG sgna it
T 16
'S
g [
s
I wrne
e ubes
" 263, ) K
w Z.00000000. #oc
a1t 2, 03500000. pe=
oo 1
w———e CHAMMEL £] saema
aroy 199, 4270588 W
s 13c
¥l .30 gaas
T #4.,03000000 ¥
bl
Uisee
W
W
¥
” il
‘ ‘ e
T T T T T T T T T T T T T T T 1
180 180 170 160 150 140 130 120 116 100 80 B8O 0 30 10 ppm
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1H of VBSSM 246

5 - w
a2 2
R =
- o
I%ll
Current Data Parameters
HAMI Dr. A MAJEE 2017
EXPNO 108
FROCNO 1
F2 - Rcquisition Parameters
Date_ 20170207
Time 20,30
INSTRUM speet
PROBHD & mm PABEO BB/
PULPROG 2g30
™ 12768
SOLVENT cpe13
NS &
s 1
SWH B223.685 Hr
FIDRES 0.250967 Hz
AQ 1.9922944 sec
RG 120.16
oW 60.800 usec
DE 6€.50 usec
. = 295.3 K
Dl 1.00000000 sec
™0 ¥
. CHANNEL f1 ===
SFO1 400.1524711 MHz
NUCL iH
el 14.75 usee
PLWL 12.00000000 ®
F2 - Processing parameters
st 16384
ST 400.1500098 MHz
wDH ™
8sB 0
LB 0.30 Hz
GB ]
eC 1.00
r T T T T T T T T T T T T T T T T T T 1
5.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 40 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
2 FER & 2 =
Al baleiledl & 1 e
|
|
13C of VBSSM 246 |
I T L LT e
RS R R 0o @ m
o e e o o Sh2 = a
AR MY AN EEEE e e <
e R L LR TR FEw @ o
el e it i i FEE " N
Current Data Parameters
WAME  Dr. EE 2017
EXENO 108
PROCHD 1
F2 - Acquisition Parameters
Da 20170201
Tima 21,22
g <t
PROBHD 5 nm PARBO BB/
PUL %
o 32168 F
soLveNt epeld
us o
oS 2
£ 24038461 Hz
FIDRES 0.733596 Hz
£ 0.6815744 sac
RG 120.16 |
o 20,800 usec
oE .50 usee |
™ 296.7 K |
ol 2.00000000 sec 1
i1 0.03000000 sec
™0 1 |
....... CHANHEL ] memmmmes |
sPo1 100, 6278588 Mz |
o 136
P1 8.50 usec \
PLiL 54.00000000 W
-------- [oTTT A J— {
sFoz 400,1516006 Mz |
wocz 1
CPOFRGI2 waltzlé ‘
eCPD2 90.00 usec
eLNz 12.00000000 W
ELH1Z 0.32231000 W |
72 - FProcessing parameters
s
SF 100.6177845 Miz
WD ™
558 0
. ts 1.00 2 |
o [ P |
BC 1.40
—— Ll — .
"
T T T T T T T T T T T T T T T T T T T d
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

22



1H of VBSSM 206

4.687

—2.490
—2.410

|
E

+3

Current Data Parameters

NAME Dr. A MAJEE 2016
EXPHO 424
PROCNO
F? - Rcquisition Parameters
Date 20161126
. 16.08
INSTRUM spec
st PROBHD 5 mm PABBO BB/
PULPROG 2930
o= b 13768
SOLVENT cDpCl3
64
= oS 1
SWH 8223.685 Hz
FIDRES 0.250967 Hz
a9 1.9922844 sec
o © S 148,91
oW €0.800 usec
o §.50 uses
TE 295.3 K
o Pl 1.00000000 sec
TRO 1
- "
SFOL 400.1524711 MH:
NOCL 1H
Pl 14.75 usec
PLW1 12.00000000 W
F2 - Processing parameters
51 16384
5F 400.1500097 MHz
WDhW EM
:1:1:3 0
LB Q.30 Hz
GE 0
gy BC 1.00

77.47
77.15
6.83
.47
s

—36.76

21
<

; v 553

Curcent Data Parameters
KAME UE. A MAJEE 2016
EXPHO 425

F2 - Acqulsition Parameters
Da 20170103
22.08

SWH 24038.461 Mz
FIDRES 0.733596 Nz
AQ 0.6815T44 sec
RG 166.42

o™

DE

TE B

ol 2.00000000 sec
b1 0.03000000 sec
00 %

mmmmemmn CHANNEL f1
SFOL 100.6278588
HUC1

Fl 8.30

PLNL 54.00000000

mmmmme CHANNEL £2 meme=eme
4001516006 MHz

Huez 16

CRDPRG[Z waltzlé

PCPDZ .00 usec

FLNZ 12.00000000 W

FLN12 0.32231000 W

F2 = Processing parame

51 16384

sF 1006177842 Mz

[ ET

558 o

LB 1.00 Bz

G ]

BC 1.40

e |ﬁJ|I[l I | "

T T T T T T T T T T T
150 180 170 160 150 140 130 120 110 100 90 80 0 60 50 40 30 20 10 ppm
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1H of VBSSM 209

24

NG M NN P AN O NS E S s @ -
NN AENANESE AR A5 REENSE HE 8 E
AEEEEIARRAARRRANAR 38R 25 = 3
D e e e A N A TV J¥. 4V SO - o o~
Current Data Parameters
HAME Dr. A MAJEE 2016
EXPHO 415
PROCNO 1
- Acquisition Parameters
OMe F2 - Ac P
Date_ 2016112
Time 11.35
INSTRUM spect
FROBHD 5 mm PABBO BB/
3u PULPROG 2930
10 32768
SOLVENT epe1d
Ng 32
[0 DS 1
SHH 8223. 685 iz
= FIDRES 0.250967 Hz
AQ 1.9922944 sec
RE 18842
oW 60.800 usec
0" "0 DE .50 usec
e 288.0 K
. Dl 1.00000000 sec
00 1
=eseccce CHANNEL £] mmmmmme=
SFOL 400.1524711 MH2
HucL 1
Pl 14,75 usec
PLWL 12.00000000 W
F2 - Processing parameters
SI 4
sF 400.1500057 Mz
WDW EM
ssB o
LB 0.30 Hz
GB 0
A EC 1.00
T T T T T T T T T T T u T T T T T T T T )
8.5 9.0 8.5 6.0 7.5 7.0 6.5 60 5.5 50 4.5 .0 35 3.0 2.5 20 1.5 1.0 0.5 ppm
éﬁé&% % ﬁ H : F”]
1= == 8 3 S 5 £
e irilles il | I~
~ .
13C of VBSSM 209
853 % 33IEAREITIGEG o esz 3 2 g
dow & semosnBnaoeeno : 5 o
ol i b o bt o b b e 2 KRE® 0 & ~ .@-
| RS A R B2 B
Current Data Parameters
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SoLvENT cocly
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[ E §.50 usec
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—mmmnmn CHRNNEL f1 mmmmmmm=
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Pl .90 usec
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ez 1K
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FLW1Z 0.32231000 W
F2 = Processing parameters
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Current Data Parameters
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F2 - Acquisition Parameters
Date_ 20170206
Time 12.59
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PROBHD 5 mm PABBO BB/
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SOLVENT £e13
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SWH 8223.685 Hz
FIDRES 0.250867 Hz
AQ 1.9922944 sec
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oE 6.50 usec
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F2 - Processing parameters
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Current Dats Parameters
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F2 - Requisition Paramer
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Current Data Parameters

N Dr. A MAJEE 2016
EXPRO a0
PROCNO 1
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2 - Processing parameters
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N
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F2 - Acquisition Parameters
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.08
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05
SWH 24038461 Kz
FIDRES 0.733596 Mz
AQ 0.6815744 sec
% 186,42
oW 20.800 usec
DE .50 usec
E 296.0 K
o 2.00000000 sec
o1 0.03000000 sec
™0 1
e CHMAMEL £1 e
SPOL 100.6279588 MEz
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e 4.0 uses
. PLNL 54.00000000 W
== CHAHNEL 2 memm==
400.1516006 MEz
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Feend 9000 usec
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BLM12 0.32231000 W
T2 = Frocessing parameters
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WDW -]
5B o
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I ] ]
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1H of VBSSM 213
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Current Data Parameters
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F2 - Acguisition Parameters
Date_ 20161215
Time 18.23
INSTRUM spect
PROBED 5 mm PABBO BB/
PULPROG 2930

™ 32768
SOLVENT DMSO

NS 3z

os L

SWH 8223.685 Hz
FIDRES 0.250367 Hz
aQ 1.9922044 sec
RG 120.16

oW 60.800 usec
DE 6.50 usec
™ 298.0 K

D1 1.00000000 sec
™0 1
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SFO1 400.1524711 Mz
NUC1 1H

F1 14.75 usec
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F2 - Processing parameters
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Current Data Paramsters
MAME  Dr. A MAJEE 2016
EXPR0 aie
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£2 - Acquisition Parameters
Date_ 20161222
Time 16,37
THSTRUM spect
PROBHD 5 mm PAGBO BB/
PULPAOG x
D 32768
SOLVENT oo
S 2048
b8 2
e 24038461 Hx
FIDRES 0.733586 Wz
a0 0.EB1STAL sec
5 186.4
™ 20,800 usec
e 6.50 usec
TE 295.3
Bl 2.00000000
i1 0.03000000
00 1
A p—
100. 6278588 Mz
13
5.30 usec
51.00000000 W
I Y —
400.1516008 iz
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0.00 usec
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F2 - Processing parameters
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1H of VBSSM 214
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Current Data Parameters
AM] Dr. A MAJEE 2016
EXPHO 437
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161215
Time
INSTRUM spect
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PULPROG 2930
™ 2768
SOLVENT M50
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s 1
o B223.685 fiz
FIDRES 0.250967 Hz
1.9922044 sec
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bl 1.00000000 sec
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CHANNEL f1 mmmmmme=
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1H
14.75 usec
12.00000000 W
F2 - Processing parameters
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Current Data Parameters
NAME br MAJEE 2016
4
FROCHD 1
F2 - Roquisition Parametera
Date_ 20161215
T 15,
INSTRIM spect
PROBHD 5 mm PABBO BB/
PULPROG 2qpg30
o 2768
SOLVERT DHSD
Ha 40
DS 2
sHil 24038.461 Bz
FIDRES 0.733596 Hz
3y AQ 0.6815744 sec
R 106. 66
o™ 20.800 usec
0 o 45,50 usec
.0 K
D1 2.00000000 sec
S 11 0.03000000 sec
DO 1
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HO 8] 0 sFo1 100.6278588 MHz
wuc1 13¢
¢ £1 8.50 usec
FLWL 0ODO00O0 W
[ A ¢ —
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0,00 usec
12.00000000 W
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F2 = Processing parameters
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1H of VBSSM-215/1
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Current Data Parameters
HAME Dr. A MAJEE 2017
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PROCNO 1

F2 - Acquisition Parameters
Date_ 2017010

Time
INSTRUM spect
PROBHD 5 mm PABBO BB/
3 PULPRS 2g30
= ™0 37768
SOLVENT DMSO
07 HS [
D5 1
Sy SWH 8223,685 Hz
FIDRES 0.250967 Hz
AQ 1.9922944 sec
RG 106.66
HO o” "o o oW 60.800 usec
DE 6.50 usec
o/ = 295.7 K
o1 1.00000000 sec
™0 1
CHANNEL f] mmmm===
400.1524711 MHz
1H
14.75 usec
12.00000000 W
F2 - Processing parameters
s1
SF 400.1500035 MHz
WOW EM
558 0
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r r T T T T T T T r d
1 10 9 ] 7 6 5 3 2 1 ppm
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Current Data Parameters
WAME  Dr. A MAJEE 2017
EXPHO 4
EROCHC 1
O F2 - Acquisition Parameters
Data_ 20170101
Time 22.
32 INSTRUM ot
PROBHD § mm PABBO BB/
PULPROG 29p9
Q7 i 32768
SOLVENT M50
= W (11
2
L B umadn
FIDRES 0.7338
HO [+ M o 0 A 0.6815744
RG 106.
o/ o 20,900
DE 6.
TE 296.4
o1 2. 000000
b1l 0.03000000
DO
—— CHANNEL f] =======—
SFOl 100. 6270588 Miz
HuClL
Pl 8.90 usec
54.00000000 W
CHANNEL {2 seessees
4001516006 MKz
iR
waltzlf
.00 usec
12.00000000 W
0.32231000 W
F2 - Processing parameters
SI
SF 100.6178411 MHz
WoW e
858 L
L8 1.00 Hz
[ GB o
W RIRImAT 2 " =
»
T T T T T T T T T T T T T T T T T T T 1
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