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5-Phenyl-1H-tetrazole (4a):
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DEPRRTMENT CF CHEMISTRY
UNIVERSITY OF MUMBAI , KALINZ
CALIERATICH DATA

[ o1 Exp 1, 0.218 to 0305 min from Sample 1 (BBP-44) of BBP-44lcms. wiff (Turbo Spray) Max. 4.4e6 cps.
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3-(1H-Tetrazol-5-yl)phenol (4b):
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2-(1H-Tetrazol-5-yl)phenol (4c):
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DEPARTMENT OF CEEMISTRY
UNIVERSITY OF MUMBEAI , EALINZ
CALIERATICN DATA
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5-(3,4,5-Trimethoxyphenyl)-1H-tetrazole (4d)
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DEPARTMENT OF CHEMISTRY
UNIVERSITY OF WUMBAI , KALINA
CALIERATION DATA
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5-(4-Bromophenyl)-1H-tetrazole (4e):
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DEPARTMENT COF CHEMISTRY
TUNIVERSITY OF MUMBAI , KALINA
CALIERATICH DATA
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5-(4-Chlorophenyl)-1H-tetrazole (4f):
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4-(1H-Tetrazol-5-yl)phenol (4g):
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DEPARTMENT OF CHEMISTRY
UNIVERSITY OF MUMEAI , EKALINA
CRLIERATION DATA
[ Q1 Exp 1, 0.739 to 0.783 min from Sample 1 (BBP-NB-0) 0f BBP-NB-Olcms wiff (TUrbo Spray) Max. 3.4e6 cps
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N,N-Dimethyl-4-(1H-tetrazol-5-yl)aniline (4h):
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DEFARTMENT OF CHEMISTRY
UNIVERSITY OF MUMBAI , KALINA
CRLIERATION DAT:

[ Wi Exp 1, 1.306 to 1.263 min from Sample 1 (BEP-45) of SEP-45Icms wiff (Turbo Spray) Max. 5.0e6 cps
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5-(1H-Pyrrol-2-yl)-1H-tetrazole (4i):
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b M Ao A AL LI ALk bt Lo
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
DEPARTMENT OF CHEMISTRY
UNIVERSITY OF MUMBAI , HALINA
CALIERATION DATA
[ W Qi Exp 2, 0,843 to 0.936 min from Sample 1 (BBP-S6) of BBP-SBICMS. Wil (TUIbo Spray) Wax. 3.066 cps
N=N
5585 ! \ 202.2
HN_ _N
B.0e5
7.5e5
“NH 1952
7.0e5 —
6505
6085
5565 161.2
5.0e5
" 133.2
5 455
Z 173.1
& 40e5
< 154.9
3.5e5
3.0e5
2.5e5
2085
15912 114.8 194.7 206.9
1,505 116.8 -
62.0 . 1850 151.1-
1.0e5
95.0 127.2 [[B7-0
5.0e4 71.0 -U97.0 . 1% .9
: AN
P VLN 1.,hl\ ety I‘hh sl e, by k 4 h ‘ 4.1\ v -y .
60 70 0 ) 100 110 120 130 14D 150 160 170 180 180 200 210
miz, Da
CEECKHED BY :

Page | 19



2-(1H-Tetrazol-5-yl)-1H-indole (4j):

1004
90+
1925 égcm-l
80+
DD,lll‘lc -1
0 [b2¢§20cm-1 ’
| A c08.pofim-1 |
| 1049008cm- A . 9.48cfn-1
604 3354/91cm-1 l 83B60¢m-1
I {4pr7em-1 | $96.38cn-1 4| (528 41cm-
| 5o pacf-1 gioaqhlll  sbal21cm-1| f s 7acfh-1
sssarsom1 | | 1t bocn- | I [2e07ema
— 50 3156.03cm-12932.87cm-1 1681.550(hf1 ’A #37.25cHh- ’
° 3051.12pm-1 ‘ NN 44p{74cm-
° 3010.50cm-1 [i518.42ch- |1127.3gcm-100446cm-1 44t 33cmrlr
160488cm-1 \ 1232.29cm-1 549.87cm-1
404 2822.45cm-1 1414.27cm-1 1097.62cm-1
1633.98cm-1 1274.86cm-1
1452.350m-1
704{84cm-1
304
928.93cm-1
20+
|
10 743.96cm-1
0 T T T T T T T |
4000 3500 3000 2500 2000 1500 1000 500 400
cm-1
Name Description
BBP-S-9 Sample 165 By SBM Date Wednesday, February 12 2020
BBPs9| 3 2 BRI g 2 8 L
= g QS P g 2 250
\ AN 240
230
2 a 3 S 100 [ 220
@ ~ ~ N
oo k210
80 N 200
[\ 190
F70 H N
A 180
60, 170
F50 = NH 160
bag — 150
F30 140
130
20
r120
r1o
. r110
2 5 4 1 F—r—lo
S i - = 100
T T T T T T T T T T T T T T T T T T T T T T T
8.6 8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 90
f1 (ppm)
80
|
70
60
50
40
DMSO k30
DMSO+impurity | 20
r1o0
— T TR [
S @ < @
- s -
T

11.5 10.5 95 90 85 80 75 70 65 45 40 35 30 25 20 15 1.0 05 0.0 -05 -1.0

6.0 55 50
f1 (ppm)
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BBP-s9 L B EEET LT Beg THERBRR 4000
T VA0 10 2 [RpR [ 500
DMSO 3600
N=N
/A 3400
H N
7 3200
3000
cpei P
+— 2800
2600
2400
2200
2000
1800
1600
1400
1200
1000
‘ 800
|
600
‘ +400
I
200
W R—— o
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 9 70 60 50 40 30 20 10 0
fl (ppm)
DEPARTMENT OF CEEMISTRY
UNIVERSITY OF MUMEAI , EALINZ
CALIBRATICN DATA
[TW Q1 Exp 1, 0.044 10 0.131 min from Sampls 3 (BEP-47) of BBP-47Icms wilf (TUrbo Spray) Wiax. 2466 cps
79.3
95e5 N=N
90e5 HN_ N
8.5e5
8.0e5 “°NH 2355
755
7085 853
655 183.4
6.0e5
5.5e5
g 74.5
: 5.085
T 4 149.5
40e5
3565
3.0e5 1778
80.3 .
255 123.1 151.7 185.7
4 . ~189. 206.4
<] 102.1
2085 94.4. 114.3 132.3
1565 ’ 2153
1065 ® 108f2 5137.4 {{83.2 175
78.3.86. 205.
5.0ed A .} m r 1 M ‘ 1ﬁ 4 nto - - 7.4
o M L I k! fl LAl ,ﬂ‘ L ”H Al
i a0 0 120 13n 140 150 160 170 150 180 200 210 220 230
z, Da

CHECHED BY :
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5-(2,6-Dichlorophenyl)-1H-

tetrazole (4k):

1004
90
801 ’ 2 \1cm-1
41 1 7 JCP
626m-1
70 ‘ 3.77¢n
80014111
% $844.40cm-1
H 2945 62cm-1
60 974.86cm-1
3074.94cm-1
| spp.58cp-1
= 50 638.p8cnL
X
3378.44cm-1 1385.91cm|]
404 sl3.70cm-1
1301.94em-f | |
1574.22m-1 W2 77cm 1
1615.34cm-1 \
30 984.10fm-1 |
1199.4dem-1 80.60cm-1
|1166.99cm-1 81494cm-1
1275.22cm-1
20 1024.84crf)-1 2oben
107 850 5’4(:!7\'1
956.79cm-1  683.39cm-1
[} T T T T T T T |
4000 3500 3000 2500 2000 1500 1000 500 400
cm-1
Name Description
BBP-S-11 Sample 165 By SBM Date Tuesday, February 25 2020
BBP-s11 K8 33¥ 8 R 3
NN R RV o o
\/ SV
1000
mo N 53 N=—N 900
83 2355 2 350 [\
\/ \ NN
300 L 800
Cl cl
250 ~
700
H I 200
150
600
100
k5o 500
R 8 o < ro
S S S & 400
T T T T T
8.0 7.5 7.0 6.5 6.0
f1 (ppm)
300
200
100
& 2% e
N Q0 N
S So -
T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
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5.98

340
r320
j¢] 300
280
N\
240
r220
200
r180
r160
140
r120
100
80

60

40

20

0.90=
1.00=
1.31=%
075
0.80F

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

o |
o
~
wv
~
o
o
wv
o
o
w
(%]
wv
o

8.5 45 4.0
f1 (ppm)

BBP-7 @ AN NOMNIO0Dq LT8RR8R 22000

166.85
_~154.36
™-153.77
—142.
—139.
~-138.

132

130,

129,

129

128

127

79.19

78.75

78.32

;
/
\

21000
20000
19000
- 18000
R 17000
16000
NH 15000
14000
13000
12000
11000
10000
9000

8000

7000

6000

i 5000

4000

| 3000

| 2000

1000

=-1000

200 190 180 170 160 150 140 130 120 110

100
f1 (ppm)
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5-(4-Nitrophenyl)-1H-tetrazole (4m):
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1250 1000
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4000
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180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
(1H-Tetrazol-5-yl)benzonitrile (4n):
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7.76
7.64
7.61
6.56
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W/ AN —n 800
700
600
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300
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2311
1.78=
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100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0
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8000
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3000
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5-(Bipheny-4'-yl)-1H-tetrazole (40):
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77.46
77.04

153.45
—141.23
—139.08

76.61

va
Y

50000

45000

40000

35000

30000

25000

20000

15000

10000

5000

T T T T T T T
180 170 160 150 140 130 120 110 100 90
f1 (ppm)

5-propyl-1H-tetrazole (4p):

SN [ 1700

335
2.50
2.16
43
41
39
23
20

1600
1500
N N, CH,

I \>J 1400
N

1300
1200
F1100
1000
900
800
700
600
500
400

300

200

100

o] B=—0

“u 207{
3.00]

r-100

3.0 2.5 2.0 1.

3.5 1.0 0.5 0.0
f1 (ppm)
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5-Butyl-1H-tetrazole (49):

3.35
—2.50
2.15

1300
CHa 1200
[ L1100
1000
900
800
+700
600
500
400
300

200

r100

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.0
f1 (ppm)
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