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6-amino-9-oxo-2,8-diphenyl-8H,9H-pyrano[2,3-d][1,3,4]thiadiazolo[3,2-a]pyrimidine-7-carbonitrile (4a): Yellow powder; yield:
0.32 g (80%); m.p. 276-278 °C; IR (KBr) (vma/cm™): 3444, 3336 (NH>), 2191 (C=N), 1700
(C=0), 1655 (C=N); *H NMR (300.13 MHz, DMSO-ds): 6 4.59 (s, 1H, CH), 7.25-7.36 (m, 7H,
Ar-H and NHy), 7.61-7.70 (m, 3H, Ar-H), 7.96 (d, J= 1.8 Hz, 1H, Ar-H), 7.98 (d, J= 1.8 Hz, 1H,
Ar-H) ppm; 3C NMR (75.46 MHz, DMSO-d6): § 37.52, 57.68, 98.64, 119.99, 127.39, 127.86,
0~ "NH, 127.97,128.48,128.83,130.19, 133.49, 144.25, 156.07, 158.15, 159.12, 159.52, 161.28 ppm;

EI-MS: m/z (%) 399 (2, M*), 329 (68), 319 (91), 261 (80), 202 (42), 176 (60), 153 (100), 126
(92), 103 (98), 66 (97), 39 (94); Anal. Calcd for C21H13Ns0.S (399.43): C, 63.15; H, 3.28; N, 17.53. Found: C, 63.38; H, 3.17; N,
17.75.

N~N
74
S/k\N

6-amino-8-(4-chlorophenyl)-9-oxo-2-phenyl-8H,9H-pyrano[2,3-d][1,3,4]thiadiazolo[3,2-a]pyrimidine-7-carbonitrile (4b):

cl Yellow powder; yield: 0.36 g (84%); m.p. 265-267 °C; IR (KBr) (vma/cm™): 3318, 3284 (NH),

2197 (C=N), 1711 (C=0), 1660 (C=N); *H NMR (300.13 MHz, DMSO-dg): J 4.62 (s, 1H, CH),

7.32 (d, J =9.0 Hz, 4H, Ar-H and NHy), 7.40 (d, J= 9.0 Hz, 2H, Ar-H), 7.61-7.73 (m, 3H, Ar-H),

N- CcN  7.95-7.98 (m, 2H, Ar-H) ppm; 3C NMR (75.46 MHz, DMSO-de): ¢ 37.03, 57.19, 98.14, 119.83,

/ /k\ 127.85, 128.44, 128.75, 129.96, 130.20, 131.95, 133.51, 143.20, 156.06, 158.11, 159.16, 159.49,

S N 161.44 ppm; EI-MS: m/z (%) 434 (7, M*), 365 (33), 319 (73), 295 (69), 202 (41), 187 (74), 152

(72), 103 (71), 66 (77), 44 (76); Anal. Calcd for C1H12CINsO,S (433.87): C, 58.13; H, 2.79; N, 16.14. Found: C, 58.33; H, 2.67; N,
16.25.

0~ "NH,

6-amino-8-(4-bromophenyl)-9-oxo-2-phenyl-8H,9H-pyrano[2,3-d][1,3,4]thiadiazolo[3,2-a]pyrimidine-7-carbonitrile (4c):
Yellow powder; yield: 0.41 g (86%); m.p. 263-265 °C; IR (KBr) (vmax/cm™): 3317, 3286 (NH>),
2195 (C=N), 1699 (C=0), 1658 (C=N); 'H NMR (300.13 MHz, DMSO-dg): & 4.60 (s, 1H, CH),
7.25-7.28 (m, 2H, Ar-H), 7.33 (brs, 2H, NH>), 7.52 (d, J = 2.1 Hz, 1H, Ar-H), 7.54 (d, J= 1.8 Hz,
CN  1H, Ar-H), 7.61-7.72 (m, 3H, Ar-H), 7.95-7.98 (m, 2H, ArH) ppm; **C NMR (75.46 MHz, DMSO-
ds): 0 37.11, 57.10, 98.07, 119.84, 120.46, 127.85, 128.42, 130.19, 130.34, 131.67, 133.52, 143.62,
H 156.05, 158.10, 159.15, 159.48, 161.43 ppm; EI-MS: m/z (%) 478 (8, M*), 411 (51), 329 (54), 319
(100), 202 (39), 152 (42), 120 (75), 103 (49), 77 (53), 66 (99), 29 (98); Anal. Calcd for C,1H12BrNsO-S (478.32): C, 52.73; H, 2.53; N,
14.64. Found: C, 52.88; H, 2.77; N, 14.35.

6-amino-8-(2-chlorophenyl)-9-oxo-2-phenyl-8H,9H-pyrano[2,3-d][1,3,4]thiadiazolo[3,2-a]pyrimidine-7-carbonitrile (4d): white
powder; yield: 0.37 g (85%); m.p. 281-283 °C; IR (KBr) (vma/cm™): 3418, 3328 (NH,), 2195
(C=N), 1687 (C=0), 1666 (C=N); 'H NMR (300.13 MHz, DMSO-dg): J 5.07 (s, 1H, CH), 7.26-
cN  7.30 (m, 5H, NH,, Ar-H), 7.40-7.43 (m, 1H, Ar-H), 7.59-7.71 (m, 3H, Ar-H), 7.92 (d, J= 1.5 Hz,
1H, Ar-H), 7.95 (d, J= 1.2 Hz, 1H, Ar-H) ppm; 3C NMR (75.46 MHz, DMSO-ds): J 39.89, 61.06,
102.39, 124.28, 132.56, 132.71, 133.15, 133.79, 134.68, 134.92, 135.88, 137.63, 138.24, 145.86,
160.59, 163.29, 163.94, 164.28, 166.15 ppm; EI-MS: m/z (%) 434 (3, M*), 397 (48), 329 (99), 319 (92), 228 (82), 152 (58), 135 (89),
121 (93), 77 (94), 66 (100), 29 (95); Anal. Calcd for C21H12CINsO,S (433.87): C, 58.13; H, 2.79; N, 16.14. Found: C, 58.22; H, 2.87;
N, 16.35.

N-N
74
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6-amino-9-oxo-2-phenyl-8-(p-tolyl)-8H,9H-pyrano[2,3-d][1,3,4]thiadiazolo[3,2-a]pyrimidine-7-carbonitrile (4e): white powder;

Me yield: 0.33 g (80%); m.p. 265-267 'C; IR (KBr) (vmax/cm™): 3321, 3291 (NH,), 2196 (C=N), 1712

(C=0), 1662 (C=N); 'H NMR (300.13 MHz, DMSO-ds): 6 2.32 (s, 3H, CHa), 4.58 (s, 1H, CH),

7.15-7.22 (m, 4H, Ar-H), 7.29 (brs, 2H, NHy), 7.65-7.74 (m, 3H, Ar-H), 7.99 (d, J = 1.8 Hz, 1H,

Ny on Ar-H), 8.02 (d, J = 1.5 Hz, 1H, Ar-H) ppm; 3C NMR (75.46 MHz, DMSO-ds): ¢ 21.09, 37.14,

4 /k\ 57.86, 98.83, 119.98, 127.86, 128.49, 129.34, 130.17, 133.46, 136.51, 141.31, 156.03, 158.05,

ST UNT 70T UNH: 15908, 150.43, 159.47, 161.13 ppm: EI-MS: m/z (%) 413 (19, M*), 343 (30), 329 (78), 319 (94),

275 (70), 202 (45), 167 (95), 140 (91), 115 (93) 77 (92), 66 (100), 39 (90); Anal. Calcd for C;,H1sNs0-S (413.45): C, 63.91; H, 3.66;
N, 16.94. Found: C, 64.11; H, 3.74; N, 17.14.

6-amino-8-(4-methoxyphenyl)-9-oxo-2-phenyl-8H,9H-pyrano[2,3-d][1,3,4]thiadiazolo[3,2-a]pyrimidine-7-carbonitrile (41):
white powder; yield: 0.26 g (60%); m.p. 247-249 °C; IR (KBr) (vmax/cm™): 3323, 3290 (NH,),
2197 (C=N), 1712 (C=0), 1663 (C=N); 'H NMR (300.13 MHz, DMSO-ds): 6 3.74 (s, 3H, CH3),
454 (s, 1H, CH), 6.88 (d, J= 2.1 Hz, 1H, Ar-H), 6.90 (d, J = 2.1 Hz, 1H, Ar-H), 7.19-7.24 (m, 4H,
Ar-H and NHy), 7.61-7.72 (m, 3H, Ar-H), 7.95 (d, J= 1.8 Hz, 1H, Ar-H), 7.97 (d, J = 2.1 Hz, 1H,
/N;Nk Ar-H) ppm; 3C NMR (75.46 MHz, DMSO-ds): 6 36.74, 55.56, 57.92, 98.95, 114.17, 120.05,
ST N0 NH,  127.84, 128.48, 129.06, 130.18, 133.48, 136.35, 156.04, 157.93, 158.70, 159.07, 159.41, 161.07
ppm; EI-MS: m/z (%) 429 (5, M*), 358 (19), 319 (16), 290 (43), 202 (30), 183 (50), 120 (63), 77 (45), 66 (100), 29 (68); Anal. Calcd
for C21H12Ns0,S (398.42): C, 63.31; H, 3.04; N, 17.58. Found: C, 63.38; H, 3.13; N, 17.36.

MeO

CN

6-amino-9-oxo-2-phenyl-8-(4-(trifluoromethyl)phenyl)-8H,9H-pyrano[2,3-d][1,3,4]thiadiazolo[3,2-a]pyrimidine-7-carbonitrile
CF; (4g): white powder; yield: 0.37 g (78%); m.p. 279-281 ‘C; IR (KBr) (vmadcm™®): 3317, 3286
(NHy), 2197 (C=N), 1711 (C=0), 1660 (C=N); 'H NMR (300.13 MHz, DMSO-dg): 6 4.73 (s, 1H,
CH), 7.39 (brs, 2H, NHy), 7.52 (s, 1H, Ar-H), 7.55 (s, 1H, Ar-H), 7.61-7.73 (m, 5H, Ar-H), 7.95
cN  (d,J=1.8Hz, 1H, Ar-H), 7.98 (d, J= 1.5 Hz, 1H, Ar-H) ppm; *C NMR (75.46 MHz, DMSO-dg):
0 37.52, 56.89, 97.83, 119.71, 125.72, 125.78, 126.55, 127.86, 128.43, 128.98, 130.19, 133.51,
148.77, 156.08, 158.23, 159.21, 159.58, 161.62 ppm; EI-MS: m/z (%) 467 (15, M*), 319 (100),
220 (40), 120 (42), 102 (55), 66 (35), 29 (37); Anal. Calcd for Co2H12F3sNsO2S (467.42): C, 56.53; H, 2.59; N, 14.98. Found: C, 56.36;
H, 2.63; N, 15.23.

N~N
74
S)\\N

0~ TNH,

6-amino-8-(4-nitrophenyl)-9-oxo-2-phenyl-8H,9H-pyrano[2,3-d][1,3,4]thiadiazolo[3,2-a]pyrimidine-7-carbonitrile (4h): white

NO, powder; yield: 0.39 g (88%); m.p. 276-278 °C; IR (KBr) (vmadcm?): 3326, 3292 (NHy), 2193

(C=N), 1705 (C=0), 1662 (C=N), 1527, 1351 (NO»); *H NMR (300.13 MHz, DMSO-ds): 6 4.82

(s, 1H, CH), 7.46 (brs, 2H, NHy), 7.61-7.74 (m, 5H, Ar-H), 7.94 (d, J= 1.8 Hz, 1H, Ar-H), 7.99

N~y cNn (d, J=1.8 Hz, 1H, Ar-H), 8.22-8.25 (m, 2H, Ar-H) ppm; 3C NMR (75.46 MHz, DMSO-dg): &

$ /k\ 37.50, 56.46, 97.44, 119.62, 124.07, 127.84, 128.37, 129.50, 130.18, 133.53, 146.96, 151.65,

S N 156.06, 158.27, 159.29, 159.59, 161.75 ppm; EI-MS: m/z (%) 444 (5, M*), 442 (17), 376 (48), 356

(47), 318 (78), 305 (35), 242 (27), 197 (81), 175 (85), 103 (79), 65 (100), 39 (80); Anal. Calcd for C21H12N6O4S (444.42): C, 56.75; H,
2.72; N, 18.91. Found: C, 56.49; H, 2.91; N, 19.17.

0”7 TNH,
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6-amino-9-oxo-2-phenyl-8-(m-tolyl)-8H,9H-pyrano[2,3-d][1,3,4]thiadiazolo[3,2-a]pyrimidine-7-carbonitrile (4i): white powder;
Me yield: 0.28 g (68%); m.p. 263-265 °C; IR (KBr) (vima/cmy): 3323, 3291 (NH,), 2196 (C=N), 1712

(C=0), 1662 (C=N); *H NMR (300.13 MHz, DMSO-ds): & 2.32 (s, 3H, CH3), 4.58 (s, 1H, CH),
- on  7-15-7.22 (m, 4H, Ar-H), 7.29 (brs, 2H, NHy), 7.65-7.77 (m, 3H, Ar-H), 7.99-8.02 (m, 2H, Ar-H)
7 B ppm; C NMR (75.46 MHz, DMSO-de): ¢ 21.09, 37.14, 57.86, 98.82, 119.98, 127.86, 128.50,
S N0 NH, 129.34, 130.18, 133.47, 136,51, 141.31, 156.03, 158.06, 159.08, 159.47, 161.14 ppm; EI-MS: m/z
(%) 413 (8, M™), 409 (45), 341 (83), 317 (92), 273 (90), 241 (37), 201 (82), 166 (99), 120 (91), 76 (88), 65 (100), 39 (89); Anal. Calcd
for C»H15Ns0,S (413.45): C, 63.91; H, 3.66; N, 16.94. Found: C, 63.78; H, 3.77; N, 17.21.

6-amino-8-(3-methoxyphenyl)-9-oxo-2-phenyl-8H,9H-pyrano[2,3-d][1,3,4]thiadiazolo[3,2-a]pyrimidine-7-carbonitrile (4)):
Meo Yellow powder; yield: 0.27 g (63%); m.p. 256-258 °C; IR (KBr) (vmax/cm®): 3353, 3317 (NH,),
2195 (C=N), 1694 (C=0), 1656 (C=N); *H NMR (300.13 MHz, DMSO-ds): 6 3.79 (s, 3H, CHj),
4.61 (s, 1H, CH), 6.85-6.89 (m, 3H, Ar-H), 7.26-7.32 (m, 3H, NH2, Ar-H), 7.65-7.74 (m, 3H, Ar-
/Ni H), 7.99-8.02 (m, 2H, Ar-H) ppm; 3C NMR (75.46 MHz, DMSO-ds): 6 37.42, 55.46, 57.57,
S NH, 9851, 112.28, 114.18, 119.96, 120.10, 127.85, 128.48, 129.95, 130.19, 133.48, 145.81, 156.08,
158.17, 159.11, 159.55, 159.68, 161.29 ppm; EI-MS: m/z (%) 429 (10, M*), 360 (39), 329 (20), 319 (82), 291 (65), 243 (32), 202 (55),
183 (98), 120 (95), 103 (76), 77 (85), 66 (99), 51 (43), 39 (94), 29 (100); Anal. Calcd for C21H12Ns0,S (398.42): C, 63.31; H, 3.04; N,
17.58. Found: C, 63.45; H, 3.18; N, 17.39.

CN

6-amino-8-(2,4-dimethoxyphenyl)-9-oxo-2-phenyl-8H,9H-pyrano[2,3-d][1,3,4]thiadiazolo[3,2-a]pyrimidine-7-carbonitrile (4k):

MeO white powder; yield: 0.38 g (83%); m.p. 259-261 °C; IR (KBr) (vma/cm): 3398, 3305 (NH>),

2202 (C=N), 1690 (C=0), 1669 (C=N); 'H NMR (300.13 MHz, DMSO-ds): 6 3.75 (s, 6H, 2CH3),

4.73 (s, 1H, CH), 6.44-6.48 (m, 1H, Ar-H), 6.56 (d, J = 2.4 Hz, 1H, Ar-H), 7.00-7.06 (m, 3H, Ar-

N~y cN  H, NHy), 7.60-7.72 (m, 3H, Ar-H), 7.94-7.97 (m, 2H, Ar-H) ppm; **C NMR (75.46 MHz, DMSO-

/s/k\ ds): 6 32.58, 55.64, 56.23, 56.99, 98.18, 99.40, 105.24, 120.24, 124.16, 127.83, 128.53, 128.67,

NGO R 130.17, 133.43, 155.91, 158.61, 158.72, 158.91, 159.85, 160.06, 160.64 ppm; EI-MS: m/z (%) 362

(15), 360 (68), 291 (32), 258 (69), 213 (98), 185 (70), 170 (67), 148 (86), 121 (92), 77 (88), 66 (100), 39 (91); Anal. Calcd for
C21H11Ns0,S (397.41): C, 63.47; H, 2.79; N, 17.62. Found: C, 63.58; H, 2.62; N, 17.86.

6-amino-9-oxo-2-phenyl-8-(pyridin-4-yl)-8H,9H-pyrano[2,3-d][1,3,4]thiadiazolo[3,2-a]pyrimidine-7-carbonitrile (4l): Yellow
powder; yield: 0.34 g (85%); m.p. 267-269 °C; IR (KBr) (vma/cm™): 3322, 3289 (NH,), 2196
(C=N), 1712 (C=0), 1663 (C=N); 'H NMR (300.13 MHz, DMSO-de): 6 4.64 (s, 1H, CH), 7.32
(d, J= 6.0 Hz, 2H, Ar-H), 7.41 (s, 2H, Ar-H), 7.61-7.72 (m, 3H, Ar-H), 7.97 (d, J = 6.0 Hz, 2H,
Ar-H), 8.54 (brs, 2H, NH,) ppm; ¥C NMR (75.46 MHz, DMSO-ds): ¢ 37.02, 56.18, 97.10,
NH, 119.65, 123.31, 127.86, 128.40, 130.20, 133.53, 150.09, 152.57, 156.09, 158.44, 159.26, 159.69,
161.76 ppm; EI-MS: m/z (%) 397 ([1, M-3]*), 372 (2), 331 (20), 318 (66), 242 (25), 202 (46), 175 (53), 154 (86), 120 (80), 103 (100),
66 (97), 51 (70), 39 (50), 28 (89); Anal. Calcd for CxH12NsO,S (400.41): C, 59.99; H, 3.02; N, 20.99. Found: C, 60.17; H, 3.15; N,
21.11.
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Mass Spectroscopy Laboratory
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DO OOCOOOMOMONMNULLWLOS NN ~ Parameter Value
MO TNONMNULVOOTTONTTONNO T O =y
b ot Tl Bl B G Tt Bl o Bl @0 Bl o b4
Ll ol bl ol Ll S Al S L S L S e ™~ L o~
e | e — - | —
Origin Bruker
BioSpin
GmbH
Owner root
Site
Spectromete spect
r
Author
Solvent DMSO
Temperature 297.3
Pulse zg30
Sequence
Experiment 1D
Probe S mm PABBC
BB-1H/ D z-
GRD
2104275/
0252
Number of 24
Scans
Receiver 202
Gain
Relaxation 1.0000
Delay
Pulse Width 15.0000
Presaturati
l on
Frequency
T - R
o~ o Az':qulsltlon 5.4526
M~ =] Time
Lol K-} =} Acquisition 2017-07-17T
; : : ’ ) b ) y \ " ; Date 13:33:00
100 9.0 8.0 50 4.0 30 20 ST TS
f1 (ppm) n Date 13:33:34
MOWOWw NN SONW O
Q’P‘_oomw‘gﬁqqqg - = - Parameter Value
SO FGHPE OIS SBNS D S 7 =
OQUOUWBWHW FTMOMMONNN— == N ~
b T o Tl o S T e TR < wn ™
—" Rl o — | | | o
Origin Bruker
BioSpin
GmbH
Owner nmr
Site
Spectromete spect
r
Author
Solvent DMSO
Temperature 296.6
Pulse zgpg30
Seguence
Experiment 1D
Probe S mm PABBO
BB-1H/ D z-
GRD
2104275/
0252
Number of 752
Scans
Receiver 202
Gain
Relaxation 2.0000
Delay
Pulse Width 10.0000
Presaturati
on
Freguency
Il I l h Acquisition 1.8088
i e vy} b i if Time
Acguisition 2017-09-06T
T T T T T T T T T T T T T T T T T T Date 13:29:00
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
1 (ppm)
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g T"TODONRXOUMTOTFTOFOWLOW M NWw D
ST NTTOOUFT "IN~~~ I~ N ™O
DRANOROCOVOUIEIIINNANNNS ® ©w®
[l o S e L L o | ol L L L N ™ NN N
e e e —————— e ~J—
L o )
Pt AT R Ay
DM ™ (=]
QRNNN S
oM< -
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
1 (ppm)

Parameter

Origin

Owner

Site
Spectromet
er

Author
Solvent

Temperatur
e

Pulse
Sequence
Experiment
Probe

Number of
Scans
Receiver
Gain
Relaxation
Delay
Pulse
width
Presaturat
ion
Frequency
Acguisitio
n Time
Acquisitio
n Date

Value

Bruker
BioSpin
GmbH
root

spect
DMSO
295.6
zg30

ip

5 mm PABBO
BB-1H/ D
Z-GRD
2104275/
0252

i6

158
1.0000

15.0000

5.4395

2017-05-16
T21:01:00
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166.15
1160.59
/145.86
/.138.24
//137.63
135.88
134.92
134.68

|
7‘

<
ok
o
©
e

163.29

HJ' Ll

-133.79

133.15
132.71
113256

1124.28
1102.39

—61.06
—39.89

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

Parameter

Origin

Owner
Site
Spectrome
ter
Author
Solvent
Temperatu
re

Pulse
Sequence
Experimen
;o

Probe

Number of
Scans
Receiver
Gain
Relaxatio
n Delay
Pulse
Width
Presatura
tion
Frequency
Acquisiti
on Time

Value

Bruker
BioSpin
GmbH
root

spect

CDC13
296.2

zgpg30
ip

S mm
PABBO
BB-1H/ D
2-GRD
2104275/
0252
1024

202
2.0000

10.0000

1.8088

=
=
il

0
=

an

70

60

a0

% Transmittance

40

3291.09

3000

2196.12

2500 2000
Wavenumbers (cm-1)

1712.95%

1605 88
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1576.86

1523.94

1500

145889.07
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126240

@
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o
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1000 a00
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Chem. Dep., Sciences Faculty, Ferdowsi Univ., Mashhad, IRAN
Mass Spectroscopy Laboratory
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OO TN TTONNDTO OO ONMO g © Parameter Value
NTOOOLT NN LWLONTOORWLWLON ©OW™
QAN ARNNNNrT ONeRNY WRiB A
0 WMN~MNIMN MM MNMNMMNMNNMMNDNMN M NANNN
e . e — — s = | — Origin Bruker
BioSpin
GmbH
Owner root
Site
Spectromet spect
er
Author
Solvent DMSO
Temperatur 297.5
e
Pulse zg30
Sequence
Experiment 1D
Probe 5 mm PABBO
BB-1H/ D
Zz—GRD
2104275/
0252
Number of 80
Scans
Receiver 202
Gain
Relaxation 1.0000
Delay
Pulse 15.0000
width
J { Presaturat
J( l ion
R —— "v Freguency
a2gss 5 =< Acquisitio 5.4526
SS @~ . o n Time
T T T T T T T T T T T T T T T T T T T T ™ Acquisitio 2017-05-30
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 n pate T23:20:00
1 (ppm)
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nE28SBTSSEN288 o = . 2 Parameter  value
OO REC - ONSHOND o e = -
OOHWWVWHWOWFTFOMONNN—- == N~ ~ -
T T PR PR PR TR PO (=] w el ~N &3
e | e N | | | Origin Bruker
BioSpin
GmbH
Owner root
Site
Me Spectrome spect
ter
Author
Solvent DMSOC
Temperatu 301.8
re
Pulse zgpg30
Seguence
Experimen 1D
Probe S mm
PABBO
BB-1H/ D
Z—-GRD
2104275/
0252
Number of 8192
Scans
Receiver 202
Gain
Relaxatio 2.0000
n Delay
Pulse 10.0000
Width
Jlll \ J I Presatura
, . tion
Frequency
T T T T T T T T T T T T T T T T T | Acquisiti 1.8088
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O on Time
f1 (ppm)

=
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o
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L]
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o
o

319947

~
m

1313.78\

2962.09
141457
1214.03
1132.34

1038.07

1607 .59
1017.87
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o
m

3290 57
g
o]
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m
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1177.37
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Chem Dep., Sciences Faculty, Ferdowsi Univ., Mashhad, IRAN
Mass Spectroscopy Laboratory
110
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80-
o (2]
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T o
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Mass
- 0N Parameter Value
< MmN N
) (RN
(o] o~ (\f ™~
Origin Bruker
BioSpin
GmbH
Owner root
Site
Spectromet spect
er
Author
Solvent DMSO
Temperatur 298.1
e
Pulse zg30
Sequence
Experiment 1D
Probe S mm PABBO
BB-1H/ D
Z—-GRD
2104275/
0252
Number of 32
Scans
Receiver 202
Gain
Relaxation 1.0000
Delay
Pulse 15.0000
J Width
s Presaturat
At o ey ¥ 5 B ion
O ™ QW™ (=} o=
S+=d~~© S ® Frequency
SCrmmr~oO - o Acquisitio 5.4526
T T T T T T T T T T T T T T T T T T ™ n Time
9.0 85 80 7.5 7.0 65 6.0 55 5.0 45 40 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0| acquisitio 2017-07-13
f1 (ppm) n Date T713:26:00
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MO M T W0 WO S W~ Parameter Value
SYOR®OMITOIRS W N © <
TN OCONODONS G D o 0 b
DOWWLWWLWVLWLOHOHOHONNNNT® N~ W w0
L U T T e ol e e s s e e ol 0w )
N B \ 7 | Origin Bruker
BioSpin
GmbH
Owner root
Site
Spectromete spect
r
Author
Solvent DMSC
Temperature 298.6
Pulse zgpg30
Sequence
CN 3
) Experiment 1D
Probe S mm PABBO
NH, BB-1H/ D z-
GRD
2104275/
0252
Number of 1024
Scans
Receiver 202
Gain
Relaxation 2.0000
Delay
Pulse Width 10.0000
Presaturati
on
Fregquency
Acquisition 1.8088
Time
| Acquisition 2017-07-15T
T T T T T T T T T T T T T T T T m Date 10:50:00
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 1 0 Modificatio 2017-07-15T
f1 (ppm) n Date 10:50:52
100 -
95 <
o0
a5
5 5
BD? o
: =8 -
751 g r~ R
v e e i o B
£ 704 S BgaT 2 58
It 1 el = o ['s}
= i : o o = &
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5 B51 o 3 ©
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© f o« o o
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i CF3 o D')E
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1 - o = o
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[ o o gcl -
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301 z2 =2
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Frequently

Chem. Dep., Sciences Faculty, Ferdowsi Univ., Mashhad, IRAN
Mass Spectroscopy Laboratory
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mMOoOoOWwhONOVOTOD® - w0 Parameter Value
O WOWNDOWDWMN ™ E; - [ w
ot g Bt Tl Ao e o A R R e "
Lol L S Ll L L O L e o o O L a3 2] w2
L e sl e e | | Origin Bruker
BioSpin
GmbH
Owner root
Site
Spectromet spect
er
Author
Solvent DMSO
Temperatur 297.5
e
Pulse zg30
Seguence
Experiment 1D
Probe 5 mm PABBO
BB-1H/ D
Z—-GRD
2104275/
0252
Number of 48
Scans
Receiver 202
Gain
Relaxation 1.0000
Delay
Pulse 15.0000
wWidth
L I Presaturat
J Al ion
— —g Frequency
2 ; 8 g ﬁ 8 g Acquisitio 5.4526
So<¥cSo~ = n Time
— T T T T T T T T T T T T T T T T T T
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
1 (ppm)
NOTTMOMNTDNDOMEO©W 0N~ Parameter Value
CUANNSO~L-ASTRWYNNN® 2 N
O DOWOIEMS OO O o R o R
DU UL FTOONNNNNN—DN~ ©0 N~
W g N ) o L g e g g g wn Sl
s N et | i Origin Bruker
BioSpin
GmbH
Owner root
Site
Spectrome spect
ter
Author
Solvent DMSO
Temperatu 301.7
re
Pulse zgpg30
Sequence
Experimen 1D
t
Probe S mm
PABBO
BB-1H/ D
Z—-GRD
2104275/
0252
Number of 8152
Scans
Receiver 202
Gain
Relaxatio 2.0000
n Delay
I | | l J I Pulse 10.0000
l I l Width
! IJ Presatura
tion
T T T T T T T T T T T T T T T T T | Frequency
170 160 150 140 130 120 110 100 9% 80 70 60 50 40 30 20 10 O ‘:ﬁq‘;i:;tl 18088
1 (ppm)
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|

|

ONOOTOOTTUMHMOILWLOOM~MRONMNDD® © N~ = Parameter Value
STNNIONOFTTTONNLONOW ™ O W0 W <
NNNNDNAARRNECEEOEEOEI® T ©LOW
VOO M~MNMNI~ MANMNMNMNMMN < ™ N NN
e —_— | .
Origin Bruker
BioSpin
GmbH
Owner root
Site
Spectromet spect
er
Author
Solvent DMSC
Temperatur 297.8
e
Pulse zg30
Sequence
Experiment 1D
Probe 5 mm PABBO
BB-1H/ D
Z-GRD
2104275/
0252
Number of 16
Scans
Receiver 158
Gain
Relaxation 1.0000
Delay
Pulse 15.0000
wWidth
A Presaturat
06'&§ﬁl ;b 0 o ion
M~ oo o Frequency
ai-E-E Xa - Acquisitio 5.4526
T g T T T T T 7 T T T T 7 7 T 7 T T T 5 Dame
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0| acquisitio 2017-07-10
f1 (ppm) n Date T20:31:00
NOONMNOUNLOMOONSTNMNN
NONNCOOOAVTETBLMBS © 3 © o Parameter Value
rONNErOMN SO B NT D . - 0
ULV TOHOONNNN— b~ ©o |
T e g - g (=] wn ™
S\t Sl | | [
Origin Bruker
BioSpin
GmbH
Owner root
Site
Spectromet spect
er
Author
Solvent DMSO
Temperatur 298.7
e
Pulse zgpg30
Sequence

(ppm)

170 160 150 140 130 120 110 100 90 80 70 60 50

40 30 20 10

T

0

Experiment 1D

Probe S5 mm PABBO
BB-1H/ D
Z—-GRD
2104275/
0252

Number of 1024

Scans

Receiver 202

Gain

Relaxation 2.0000

Delay

Pulse 10.0000

width

Presaturat

ion

Fregquency

Acquisitio 1.8088

n Time

Acquisitio 2017-07-11

n Date T10:29:00
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90—3
am-f
m-f
eué

50 1

401

% Transmittance

3432.01

1605.19
1311.70

3199.37
121228

1415.22

1489.01

15877.23

1379.37
1263.88

2195 .23
1712.96%
166292
1523.38
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Chem. Dep., Sciences Faculty, Ferdowsi Univ., Mashhad, IRAN
Mass Spectroscopy Laboratory
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NOOMOMOOMNNTOTNOFTFONTTTMUON @ N Parameter Value
NTT OO TOHN T~ T~TONNONDIOWLOD ©
b o e s B et e e s e i s o B e L il
WRWOWONMMNMNMNMMMNMNMNNMNMNMNNN < ™ NN N
s L W SRS = - = | St 2
% Origin Bruker
BioSpin
GmbH
Owner root
Site
Spectromete spect
r
Author
Solvent DMSO
Temperature 298.3
Pulse zg30
Sequence
Experiment 1D
Probe 5 mm PABBOC
BB-1H/ D 2-
GRD
2104275/
0252
Number of 64
Scans
Receiver 202
Gain
Relaxation 1.0000
Delay
Pulse Width 15.0000
1 —J lﬁ Presaturati
on
L A Frequency
Eih oA A & Acquisition 5.4526
@ @K~ S = Time
NSNS 5. . .- A SNENES. -o SRS . - S— —| Acquisition2017-07-26T
Date 20:14:00
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
1 (ppm)
MNOO®™ Ll oW
S38838R5323338 N © " @ Parameter  value
OO CEE NS DS NS o «© L". e
OCOLWOUBLWONFTOHOONNN— ==} ~ N~ -
TS TR AT T PP TR (=] w L ~N
—=le SN | | | |
Origin Bruker
BioSpin
GmbH
Owner root
Site
Spectromet spect
er
Author
Solvent DMSO
Temperatur 300.6
=
Pulse zgpg30
Seguence
Experiment 1D
Probe 5 mm PABBO
BB-1H/ D
Z—-GRD
2104275/
0252
Number of 10240
Scans
Receiver 202
Gain
Relaxation 2.0000
Delay
Pulse 10.0000
width
TR A | | Presacuras
\ ion
Freguency
Acquisitio 1.8088
T T T T T T T T T T T T T T T T T | inine
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O|acguisitio 2017-07-27
1 (ppm) n Date T08:58:00
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Mass
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M~ RO OMOOL™0® MMHOOD >~
c3BCRICEREICEITIREBRE S Parameter  Value
QIR Sviey T IS 0 90 .0 W @00 3N 08000 5.0 W T
O~ NMMNMNMNM MMM MMNMNOOOOOSTM
' g e = ]
Origin Bruker
BioSpin
GmbH
Owner root
Site
Spectrome spect
ter
Author
Solvent DMSO
MeO Temperatu 299.2
re
Pulse zg30
CN Sequence
Experimen 1D
t
NH, Probe S mm
PABBO
BB-1H/ D
Z—-GRD
2104275/
0252
Number of 32
Scans
Receiver 202
Gain
Relaxatio 1.0000
n Delay
J " pulse 15.0000
I e = — et width
Npwvo o g presatura
=aiio = o tion
T T T T T T T T T T T T T T T T T T Fregquency
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 | Acquisiti 5.4526
f1 (ppm) on Time
ag%:tg; 32328282% - ~ © o~ Parameter Value
~ONDOBOY MOTINSOFN 2 "~ <
UuLBLULBLW MOANNNN"T = M0 P
T T T T YT T Y YT O W o~
—==l | =3¢ | X7 | L.
Oorigin Bruker
BioSpin
GmbH
Owner root
Site
Spectrome spect
ter
Author
MeO Solvent DMSO
Temperatu 298.8
re
Pulse zgpg30
CN Sequence
Experimen 1D
NH, %
Probe S mm
PABBO
BB-1H/ D
Z—GRD
2104275/
0252
Number of 1024
Scans
Receiver 202
Gain
Relaxatio 2.0000
n Delay
Pulse 10.0000
Width
Presatura
tion
T T T T 1 T T T T T T T T : . + : - | Freguency
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O Acq;?Siti 1-8088
1 (ppm) on Time
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COMPVOINONEONOXTTFTRONNOIDTTONNDIM®OW Parameter Value
~ ¢)3lﬂ TFOOOMMUOUMMTODOWLANDW ON @‘3(” M0 =
AANARRPCOUDCRROOACCRN N T X ST =~
MAMMMMMMMMMMMMMMAMMNNMNOOOOOOOT™M®™
il el e n e " _—

Origin Bruker
BioSpin
GmbH
Owner nmr
Site
Spectromet spect
er
Author
Solvent DMSO
Temperatur 298.0
=
Pulse zg30
Sequence
Experiment 1D
Probe S mm PABBO
BB-1H/ D
Z-GRD
2104275/
0252
Number of 32
Scans
Receiver 181
Gain
Relaxation 1.0000
Delay
l Pulse 15.0000
J Width
= . jﬁ Presaturat
B A sl T } 1 ion
D W0 W W - (= ®
a0 ©oo S @ Frequency
- N NO O e w0 Acquisitio 5.4526
T T T T T T T T T T T T T T T T T T ™ n Time
9.0 85 80 75 7.0 65 6.0 55 50 45 4.0 3.5 3.0 25 20 15 1.0 0.5 0.0 acquisitic 2017-09-13
1 (ppm) n Date T13:13:00
] o Parameter Value
&3 @
== ] o
0w Ll
~I— | -
Origin Bruker
BioSpin
GmbH
Owner nmr
Site
Spectromet spect
er
Author
Solvent DMSO
Temperatur 296.7
e
Pulse zgpg30
Sequence
Experiment 1D
Probe S mm PABBOC
BB-1H/ D
Z—-GRD
2104275/
0252
Number of 1024
Scans
Receiver 202
Gain
Relaxation 2.0000
Delay
Pulse 10.0000
width
Presaturat
ion
.ll L l U N N J i | Fregquency
y Acguisitio 1.8088
T T T T T T T T T T T T T T T T T T T n Time
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O Acquisitio 2017-05-16
f1(pp"“ n Date T10:18:00
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TTT O TOOOTHID T W o ~ < Parameter Value
:; OUVUANOSINNULMOO M T as w0 o
100 B B e 0 R0 93 92 ? < ©
L it S ok ¥ o o
= e Origin Bruker
BioSpin
GmbH
Owner root
Site
Spectromet spect
er
Author
Solvent DMSC
Temperatur 298.1
e
Pulse zg30
Sequence
Experiment 1D
Probe 5 mm PABBO
BB-1H/ D
Z-GRD
2104275/
0252
Number of 32
Scans
Receiver i81
Gain
Relaxation 1.0000
Delay
Pulse 15.0000
Width
Presaturat
b e [ ion
(=Nl ] (=]
~ O W~ S Erequency
- ) T - Acquisitio 5.4526
T 7 T T T T T T T T T T T T T T T T T n Time
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0| Acquisitio 2017-06-26
1 (ppm) n Date T21:25:00
(= I, B 1=} DM~ NO O O
RBNISHL3BRSIRHE e ® N Farameter  Value
CTH OOV ONSHOSON~M D = o o
DO UL ULUOLULULMOHONNN ~— ~ o N~
s e i RS i i @ 0 ™
————rti —~ | | | origin B
BioSpin
GmbH
Owner root
Site
Spectromet spect
er
Author
Solvent DMSO
©—< Temperatur 296.3
e
Pulse zgpg30
Seguence
Experiment 1D
Probe 5 mm PABBO
BB-1H/ D
Z-GRD
2104275/
0252
Number of 1182
Scans
Receiver 202
Gain
Relaxation 2.0000
Delay
Pulse 10.0000
width
Presaturat
J II l l l ion
Freguency
Acguisitio 1.8088
T T T T T T T T T T T T T T T T T T y [
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
1 (ppm)
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