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Synthesis of Haptenof Diazepam Derivatives

ZHANG Chenxi, LIU Juan, XUE Zhiyong”
(College of Chemistry and Chemical Engineering, Wuhan Textile University, Wuhan 430073, China)

Abstract: A hapten of Diazepam derivatives was designed and synthesized. It was synthesized by a
five - step reaction of amidation, ring closure by hexamethylenetetramine, methylation by dimethyl
sulfate, introduction of tert-butyl butyrate, and hydrolysis by trifluoroacetic acid, using 2-amino-5-

chlorobenzophenone and chloroacetyl chloride as raw materials. The structure of the final product was

confirmed by '"H NMR, " C NMR and MS(ESI).
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11 RE LA
Bruker ADV ANCE 1II 300 MHz B 4% fif 2L ¥R
L (CDCL RIEFR], TMS NFR) ; XE-VOG2-XS #l i
A
Jr GR35 R A

1.2 A%
(1) kB9 1 AR
$ 6.9 g(0.03 mol) Y 2-% FE-5- — 7K H [ifi
UM AR B T, A 20 mL I B bE i i
fift s VKK IR H1 (10 CZE47) 85 2.5 g(0.03 mol)
R ISR 2 mL 2R TR 5V W22 18 T AR
JEEBEI R, S 2 ho R4, SR AN A 2B
BEbE A A aE A A 18.1 g, UK 88% ;
"H NMR ( CDCL,, 300 MHz) &: 11.45(s, 1H),
8.61 ~8.58 (m,1H), 7.75 ~7.26 (m, 7TH),

4.20 ~4.18 (s,2H);
5:197.84, 165.41,
133.17, 132.70,
123.09, 43.07;
H]" |,

(2) LB 2 B

¥ 6.16 g(0.02 mol) ffL AW 1 F16.16 g
(0.045 mol) By 7S FLPURE 3.4 ¢(0. 045 mol)
() FR B AL P L A 250 mL 2, 3 f# , 80
CInFAIGL, i 6 h, Wedm ok hidt:, 4805 1A T
J8 12 h, 50 mL HRPES, HhiE %E@lﬁlﬁiﬂ:
EM24.48 o, % 83% ; '"H NMR(CDCl,, 3
MHz) §: 10.06(s, 1H), 7.46 ~7.34(m, 6H),
7.34 ~7.29 (m, 1H), 7.29 ~7.08 (m, 1H),
4.24(s, 2H); "C NMR (CDCl,, 75 MHz) §:
172.21, 169.96, 138.80, 137.52, 131.87,
130.66, 129.63, 129.05, 128.77, 128.50,
128.41, 122.85, 73.98, 56.69; MS(ESI) m/z:
2711 [M+H] ",

(3) LB 3 AL

¥ 5.4 g(0.02 mol) L& 2 f1 3.8 g
(0.03 mol) (B R — W s & T IR B, A
Ak 35 mL B, M A 17 mL(3 mol -
L™")NaOH %, vk 30 min 2 )5, % & R 2
ho INA S BE A B, A HUABE T, 15 20 ™ 5
H TR 6 AN A I ik B 45 SR A4 77 i £ A
Pk 3 4.5 g, k% 80% ; 'H NMR ( CDCL,, 300
MHz) 8: 7.61 ~7.58(m, 2H), 7.52 ~7.39 (m,

“C NMR ( CDCl,, 75MHz)
137.66, 137.59, 133.83,

130.02, 128.43, 125.60,
MS (ESI) m/z: 308 {[M +

4H), 7.39 ~7.26 (m, 2H), 4.84 ~4.81 (d,
1H), 3.78 ~3.76(d, 1H), 3.39(s, 3H); "“C
NMR ( CDCl,, 75 MHz) §: 169.96, 168.95,
142.62, 138.19, 131.48, 130.72, 130.09,
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129.93, 129.49, 129.29, 128.43, 122.54,
56.96, 34.89; MS(ESI) m/z; 285{[M+H] "},

(4) LB 4 AR

2 g(7 mmol) i PG PF: & T B IC B, o
IKTCESFMET , INATEK LA I 20 mL %, vK
W, 2% LDA 3.5 mL(10.6 mmol) ,#i4L 1
h, JIA 1.88 ¢(8.4 mmol ) IR T AT Wi, S Wit
B IR A, R CPRZEHL g+, [ 2R &
B Ay g =15 1 FE 2 AT 2l 1015 B o v R iR 1k
HY42.29 g, WE 77% ; 'H NMR(CDCL,, 300
MHz) §: 7.34 ~7.33(s, 2H), 7.33 ~7.23(m,
4H), 7.23 ~7.19 (m, 2H), 3.33 (s, 4H),
2.27~2.23(m, 2H), 2.21 ~2.12(m, 1H),
1.61 ~1.60 (m, 1H), 1.38 ~1.37 (m, 2H),
1.35(s, 9H); “C NMR (CDClL,, 75 MHz) §:
173.07, 170.32, 167.20, 142.33, 138.16,
131.44, 130.48, 1 29.71, 129.58, 129.19,
128.41, 122.71, 80.09, 63.39, 35.50, 35.13,
31.15, 29.44, 28.14, 21.80, 7.95; MS (ESI)
m/z: 427T{[M+H] " |,

(5) LB S5 AR

B 1 (2.3 mmol ) fb5W) 4 12 mL =5 LR
IR RE , A 5 mL 5 B b, 25 0 50 4
PR, BREIHE [ LR T Ak =1: 3 24T
e EARLAY 50.78 g, LR 92% ; 'H NMR
(CDCl,, 300 MHz) &;: 7.55 ~7.42(m, 6H),
7.39 ~7.21 (m, 2H), 3.52 ~3.48 (m, 1H),
3.36(s, 3H), 2.43 ~2.40(m, 2H), 2.29 ~2. 17
(m, 2H), 1.86 ~ 1.66 (m, 2H); “C NMR
(CDCl,, 75 MHz) §: 170.03, 168.41, 142.36,
137.36, 132.03, 131.18, 130.05, 130.02,
129.85, 129.49, 128.53, 122.87, 63.03,
35.33, 33.93, 30.57, 21.37, 14.20; MS(ESI)
m/z: 37T1{[M+H] " |,
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K, AT AEE PN i 9 LDA 22 59T IRAUT W A&
AR TH BRBOE , S 17 532 W0 1 94 P 5 1 AT RASUT i e
7o T LA PE 5 5 N R R A e OB
N L EREIR TT%

K1 SRR HVTPEG AT ROBUT i SN 320 ™
Table 1 Effects of feeding ratio on diazepam in

the introduction of ter¢-butyl butyrate

n,:n, 1:1.5 1:1 1:0.9
TR/ % 68 7 70

“a JgHPERE by LDA.

2.2 ZRCERA AT B KRR 6% 0
32 R =R LR X RUT g /K At S 1 5%
M, 1 g fb a4 M5 mL — 5P ke, AR =5
SR X S SRS, 25 AT, 2 =S
R KT 2 mL B R AR = ol 92% |, BT DA
SO T BUT B K i B R e AR R AL 2

mL,

Fz2 ZHRCERHEXBUT B KA B 052
Table 2 Effect of the amount of trifluoroacetic acid

on the hydrolysis of tert-butyl ester

No. WO ARE/mL R/ %
1 0.5 45
2 1 55
3 1.5 80
4 2 92
5 2.5 92
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