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Synthesis and anti-histamine release activity of phenyl
tetrazole compounds
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Abstract: Ongoing effort to find novel antiasthmatic drugs led to the design and synthesis of a series of
compounds bearing phenyl tetrazole group based on the SAR study. The important intermediate 3-(1H-tetrazol-5-
yl) benzenamine was synthesized from m-nitroaniline via cyclization and hydrogenation. Followed by amidation,
eight new target compounds were obtained. The structures of these compounds were confirmed with 'H NMR,
ESI-MS and elemental analysis. Their non-specific and specific anti-histamine effects in the mast cell were

determined. Compound NP03 could inhibit non-specific histamine release induced by compound 48/80 in mast

cell of SD rats.
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Table 1 The physical and chemical data of NPO1-NP08

Elemental analysis/%

Compd. . 1
No Calcd (Found) IR (KBr)/ cm MS (m/z) H NMR (DMSO-dg)
C H N
NPO1 50.97 3.50 27.02  3288,1693,1630, 259[M]", 6.32 (d, J = 9.0 Hz, 1H, -CH=), 6.51 (d, J = 9.0 Hz, 1H, =CH-),

(50.99)  (3.60)  (27.11) 1562,1556,1484 258[M—-H]  7.52-7.75 (m, 3H, Ar-H), 8.45 (s, 1H, Ar-H), 10.61 (s, 1H, -CONI.)
NPO2  51.50 4.75 30.03  3554,3300,1698, 234[M+H]", 125 (t, J = 7.5 Hz, 3H, -CHs), 4.16 (q, J = 7.5 Hz, 2H, -CH,-),
(51.74)  (4.68)  (30.13) 1537,1460,1283, 256[M+Na]" 7.46-7.63 (m, 3H, Ar-H), 8.27 (s, 1H, Ar-H), 9.92 (s, 1H, -CONH-)

1247
NPO03 68.75 6.63 20.04 3495,3313,2953, 350[M+H]"  0.81-0.83 (d, J = 9.0 Hz, 6H, (-CH;),), 1.41 (d, J = 6.0 Hz, 3H,
(68.83)  (6.47)  (20.17) 1656,1593,1577, CH;-), 1.77 (m, 1H, -CH-), 2.38 (d, J = 6.0 Hz, 2H, Ar-CH,-), 3.85
1531,1126 (9, 3 = 9.0 Hz, 1H, -COCH-), 7.09 (d, J = 6.0 Hz, 2H, Ar-H), 7.29
(d, J = 6.0 Hz, 2H, Ar-H), 7.48-7.75 (m, 3H, Ar-H), 8.41 (s, 1H,
Ar-H), 10.33 (s, 1H, -CONH-)
NP04 69.51 4.82 17.62 3484, 1648,1594, 420[M+Na]” 1.43 (d, J = 6.0 Hz, 3H, CH;-), 3.93 (q, J = 6.0 Hz, 1H, -CH-),
(69.44)  (4.93)  (17.58) 1574 7.45-7.78 (m, 12H, Ar-H), 8.35 (s, 1H, Ar-H), 10.40 (s, 1H, -CONH-)
NPO5 67.55 5.13 18.76  3456,3310,2948, 389[M]" 1.41 (d, J = 6.9 Hz, 3H, CH3-), 1.69 (m, 2H, -CH-), 1.91 (m, 2H,
(67.43) (5.32) (18.52) 1668,1573,1501 -CH-), 2.10-2.37 (m, 3H, -CH,-, -CH-), 2.92 (d, J = 9.6 Hz, 2H,
-CH»-), 3.84 (q, J = 6.9 Hz, 1H, -COCH-), 7.14 (d, J = 8.1 Hz, 2H,
Ar-H), 7.32 (d, J = 8.1 Hz, 2H, Ar-H), 7.49 (t, J = 8.1 Hz, 1H,
Ar-H), 7.66 (d, J = 8.1 Hz, 1H, Ar-H), 7.73 (d, J = 8.1 Hz, 1H,
Ar-H), 8.37 (s, 1H, Ar-H), 10.30 (s, 1H, -CONH-)
NPO6  67.85 5.95 17.98  3486,3280,2929, 374[M+H]"  1.52(d,J = 6.9 Hz, 3H, CH;-), 3.87 (s, 3H, OCHs-), 3.99 (q, J = 6.0
(67.60)  (5.83)  (17.79) 1654,1582, 1569, Hz, 1H, -CH-), 7.13 (dd, J = 9.0, 2.4 Hz, 1H, Ar-H), 7.28 (d, J = 2.4
1501,1120 Hz, 1H, Ar-H), 7.46-7.83 (m, 7H, Ar-H), 8.39 (s, 1H, Ar-H), 10.37
(s, 1H, -CONH-)
NPO7 63.21 5.68 18.43 3416,3295,2970, 532[M+H]" 2.72-2.84 (m, 4H, -CH,CHy-), 3.39-347 ( SH N N—)
. 4. m. - - . —J. m. e .
(63.15)  (5.53)  (18.37) 1672,1530, 1454, 2 TR RS\
1135 4.19 (s, 2H, O-CH,-CO), 4.71 (s, 1H, -CH-), 7.21-7.90 (m, 12H,
Ar-H), 8.52 (s, 1H, Ar-H), 10.26 (s, 1H, -CONH-)
NP08 61.53 4.88 19.93  3531,3311,1669, 351[M]’, 3.79 (s, 3H, CH;0-), 3.82 (s, 3H, CH;0-), 6.69 (d, J = 9.0 Hz, 1H,
(61.38)  (4.80)  (20.14) 1624,1573,1513, 350[M-H]" -CH=), 6.74 (d, J = 9.0 Hz, 1H, =CH-), 7.03-7.85 (m, 6H, Ar-H),
1264 8.51 (s, 1H, Ar-H), 10.43 (s, 1H, -CONH-)
Table 2 The inhibitory effects of histamine non-specific release Table 4 The inhibitory effect of histamine specific release by
by NPO1-NP08 (n = 6) NPO1-NPO8 (n=6)

Compd. Concentration/mol-L™"  Release ratio of histamine/% Compd. Concentration/mol-'L™"  Release ratio of histamine/%
Control 91.47 +6.42" Control 93.93 + 5.67
Tazanolast 1x107 30.96 + 7.37" Tazanolast 1x107° 4454+ 4.07
NPO1 1107 87.30+ 6.86" NPO1 1x107 87.08 £5.76
NP02 1x10°° 94.41+6.17" NP02 1x10°° 92.07+4.33
NPO3 1x10°5 39491 6.51% NPO3 1x107 89.50 +2.28

-5
NP04 1x107 84.17 + 4.26™ NPO4 110 94774 3.14
-5
NPO5 1x1075 3815 4 435" NPO5 1x10 95.62 £2.30
-5
- 73 +2.
NP06 1x107° 95.24 +4.58 NPO6 1x10 93.73£2.10
s - NPO7 1x107° 95.78 £2.00
NPO7 1x10 86.17£4.15
s . NPO08 1x107° 95.56 £ 1.97
NPO08 1x10 89.70 £4.23

#P <0.01 vs control; *P < 0.01 vs Tazanolast
JEU O £ 1 R A e I B - B AR S A RO, L
Table 3 The inhibitory effect of histamine non-specific release TR R AL . WFFCR I, 76 1x107° mol-L ™" Iy 7

by NPO3 &t Jow concentration (0= 9) A PR 5 IR B P A 0
Compd. Concentration/mol-L™"  Release ratio of histamine/%
659 NPO1 A1 NPO2 & {7 F FE 5 ] 5 (¥ 1) 3-1%
Control 91.98 +£5.71 . . . e
T » . Ji TR DY SR PR 6 R, 4 i) T e B AR R 4T 4
azanolast 1x10 78.12 +£ 4.62

- o o145 5 256 KB T R BT A A A, B BUAL IR
P = 0.01 vS control TR, I R R 4k T, WA B
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SR, 180 mL DMF #EA 3 250 mL 1) = FfF,
e, i, 1120 'CF R 5h, #EI, 2RO
DMF J&, JIA 200 mL 7K, Byib 44, 98, 61, 43
M A 18.9 g, F 99.0%.

2 3-(5-(IH-mEmmM)FE)FEEE (b) BIFIZ
5-(3-figFE AR IE)-1H-PU %M 9.55 g (0.05 mol) ¥

T 300 mL 95%ZEEH, I 10% Pd-C, =i+,

WEAE RNVARRA RSN 11 JEFR Pd-C, ZERR¥

A, TR R EE K 7.90 g, BOE 98.1%.

3 N-[3-(5-(1H-M M) E) A EK]- & T B8R B ELAZ

(NPO1) BYE X

76 RN P AN 1.61g (0.01 mol) b 8 mL JE/K
TACFFBERD 0.98 g (0.010 mol) I T M RREF, =R T
EFE I 8 h, [N 45 i v, [ A 40% £ 1
ghiih, 195 237 g EEEDIRE M, E 91.5%, mp
>300 C
4 3-(IH-MEM-5-8) KEEREZE (NP02) &)
AR

TE R NN 1.61 g (0.01 mol) b A1 8 mL J57K
TR, BERE, VKOKIBAETR N 1.08 g (0.01 mol)

AR WG, WS G EKKB P4k RN 0.5 h, 2R
JEAEE ML RN, 3 h, [NV 5 EE ST U5 s 28 1R 2SR v A,
BRI 6 mL /K, IR AL, [ ORI E
LR TR EE (10 2.5) B4s W, BRETH &0
FI7=4) 1.86 g, Y 79.8%, mp 166~167 C.
5 N-[3-(5-(1H-MEmM))-FE]-2-U-FTEFE) A
BB (NPO3) BY&EL

BA R 25 2.06 g (0.001 mol) 55 2 mL — &IV IR
A, IERIETR BN 40 min, 2V 5¢ 5 5 8 78 2ol
() &R, SRR 5 mL AU e .
PRS- — S e R

e — RN I b 1.55 g (0.009 63 mol). At
WE 2 mL Fl 8 mL 4 H e, 0 °C R hn bk i 15 1 1k
S-SR, W 57 S A BB el R
2h, JREZEZ TERMLE, AR 15 mL K, #
FRIR AL, B A, 15 20 008 288 ZWR— A i ik
(1:3) HEE, BRI EEIRE W 1.9 g, 1% 54.3%,
mp 184~185 C,
6 N-[3-(1H-m M -5-FE) K E]-2-G-FHEEEH)
AELER (NP04) BYERX

F . NPO3 (13l 45 vk, I 25 AR A i 55,
ML NPO4, &4 ZMT /0 B3 2 a1, W&
65.1%, mp 129~130 C.
7 N-[3-(1H-m G me-5-F) K EK]-2-(4-(2- B R IF K k-
1-BEBE)KE)ABE (NPOS) BIE K

F HEONPO3 [l 45 J7 1%, IS R SF AR 55,
ML NPOS, &4 ZMT /0 B3 2 A a4, W
55.1%, mp 119~121 C.
8 N-[3-(1H-mZm-5-F)FE]-2-(-6- H R HZE-2-
E)AEEE (NPO6) HYA X

F i NPO3 (1) 2% 71k, 285 AR AR A v 2%,
ML NPO6, &A1 JEMT 7 AR B B a4, Wk
75.3%, mp 215~217 C.
9 N-[3-(1H-MEMe-5-F) K E]-2-[2-[4-[4- 8 FE)
FERE]-1-RERE]ZCEE] B (NPO7) BIE R

Jo L NPO3 [l 46 77 vk, FH VR R R AR5 A 4%
35, A BN T 60% 210 5 45 4 13 31 4 3 (0 10 o
4 1.23 g, W& 45.0%, mp 188~189 C.
10 N-[3-(1H-MEme-5-FH)FHK]-34-“HFEHE
BEfz (NPO8) HYE X

FZ B NPO3 [l & ik, A 3.4- R
BRI R B A 25, R RINRL H QR E S, 13 3
R A 2.67 g, UK 79.1%, mp 234~235 C.
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BRI (RN 13107 mol-L™) 1.0 mL,
37 C/KW 5 min, DIAJERAMER 100 L, JL[H
BE 10 min, IMALIKER 1 pgmL ' f) compound
48/80 (Sigma /A 7], LOT.: 094K4025) 200 pL. 4450
H 10 min, B, VKB E RN AE R4 2 000 rmin
B0 JE, RIS 2.0 mL #2300 mg AL EL A
1.25mL IE TR (ARZ, M2l IRA R 1
REH, A 3 mol'L™! NaOH 1 mL, E#, &0,
I EEW (E TR 1 mLnE 2 mL 1EPESE (AR 2,
AR AT PR A =) A2 mL 0.12 mol-L ™" HCI 1)
WE T, AR, FKZERB 5, Bk
FHIA 1 mol'L™" NaOH 100 pL, BERIIIA 0.2%4F %
ZHEE 100 pL (E 2L BRI R A A, i
T20041030), 2 min J& JHA 3 mol-L™" HCI 50 uL &1k
S B (5 RF-5301Pc &) Al 5%
R, KAt SRR 5 nm, KR SIkEE 10 nm,
WOR UK 350 nm, RIS K 436 nm. & F A4
i 8 T BT 0 % [(FF il 2 I R T — %o TR 4L e R Tt )/
100% 4 [ B 78] < 100%
2 R AR A EIR I

OS2I (RJE % 13107 mol-L™") 1.0 mL,
37 ClEHELKH 5 min, JIABUBUIE K40 f B 100 uL,
JEFEE A 10 min, I 10 pgrmL™" % Ca** 3 mmol-L™
(f150 125 11 (OVA, Sigma A, EC 232-692-7) 200

ARELWEE 10 min, BUH, IKIBTP&IE RN . B
AbBR IR bk o
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