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Synthesis of the Related Substances of Clozapine
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ABSTRACT: In order to control the quality of clozapine, six related substances, namely 8-chloro-5,10-dihydro-11H-
dibenzo[b,e][1,4]diazepin-11-one (related substance A), 11,11'- (piperazin-1,4-diyl) bis (8-chloro-5H-dibenzo [b,e] [1,4]-
diazepine) (related substance B), 8-chloro-11- (piperazin-1-yl) -5H-dibenzo[b,e] [1,4] diazepine (related substance C),
[2-[ (2-amino-4-chlorophenyl) amino] phenyl] (4-methylpiperazin-1-yl) methanone (related substance D), 8-chloro-11-
(4-methylpiperazin-1-yl) -5H-dibenzo [b,e] [1,4] diazepine-1-oxide (related substance E) and 11- (4-methylpiperazin-1-
yl) -5H-dibenzo[b,e] [1,4]diazepine (related substance F), were synthesized based on the synthetic process of clozapine.
Among them, the synthetic method of related substance F has not been found in literature. The structures of the above
related substances were confirmed by ESI-HRMS and 'H NMR.
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2.45) : HEE (75 : 25), B NWEEREh PV ¢
HEE (10 © 90), #HREEPEML (0—2 min: A 100%,
2—13 min: A100 % —0) ; 4 & 35 C; A ik
0.35 ml/min ; #)5% K 257 nm ; {58 A 1 3.4 min,
W% A10.6 min]. mp 233 ~ 235 °C ( SCik
232 ~ 234 °C) ; '*H NMR (500 MHz, DMSO-d,) §:
9.93(s, 1H), 7.98(s, 1H), 7.74(d, J=7.9 Hz,
1H),7.37(d, J=7.1 Hz, 1H), 7.06 (m, 1H), 7.03(m,
1H), 7.02(m, 2H), 6.93(t, J=7.4 Hz, 1H) ; ESI-
HRMS (m/2) : 267.029 6[M+Na] ",
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A= kg (90 mI), FHEFEA A M. = P &
fh4k (TiCl,, 4.5 ml, 0.18 mol), fNEEFE % 50 ~
55 C, #t4E5~ 10 min J I ANFH XY A9 g,
0.037 mol) F1— % (150 ml), JHi& % )3 Je N
10 ho RN T 65 CHRERYE, FlIRMEFE A [ %
BEA . A e HEE (500 © 1) eliE XY A,
AR L HEE (400 © 1) BEMCA SN B, &
He - HEE (50 & 1) Pl Xy i Cl 4ifh 15 3|
BH O ARG X B(3 g, 30% ), 4/ 97.87%
(HPLC WA I — ki « il FFA X0 A,
{58215} [a] 9.8 min) . mp 330 ~ 333 ‘C ( 3¢k 2.
333 ~ 335 ‘C ) ; '"H NMR (500 MHz, DMSO-d,) §:
7.35(t, J=7.5 Hz, 2H), 7.27(d, J=7.6 Hz, 2H), 7.24 (s,
2H), 7.06(d, J=8.0 Hz, 2H), 7.01(t, J=7.5 Hz, 2H),
6.90 (m, 2H), 6.89(m, 2H), 6.87(m, 2H), 3.43(br s,
8H) ; ESI-HRMS (m/z) : 539.150 6 [M+H]", 561.133 6
[M+Na]™.

[ B 45 2R B ARG X C (1 g, 9% ),
4lifF 99.81% (HPLC Wi AR A — i « (il 2% A1 [A)
HRME A, {FEE 2.8 min) . mp 110 ~ 120 C;
'"H NMR (500 MHz, DMSO-d,) &: 7.38(t, J=7.5 Hz,
1H), 7.29(s, 1H), 7.22(d, J=7.6 Hz, 1H), 7.07(d,
J=8.0 Hz, 1H), 7.00(t, J=7.5 Hz, 1H), 6.90(d, J=8.3 Hz,
1H), 6.87(br s, 1H), 6.84(dd, J=8.6. 2.2 Hz, 1H),

4.39(brs, 1H), 3.35(br s, 4H), 2.91 (br s, 4H) ; ESI-
HRMS (m/z) : 313.121 3[M+H]",
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ERAEET, & H G (20 ml) %, FBIA
N- FELNRZE (8 g, 0.08 mol), hnFAZEI[=I MY 6 h,
FHTLC Wil [ B . & Wk © FEE (20 @ 1)]
HAERPMNTEA. FREER, MAZEF 5 (30 ml)
K (20 ml), 43, KA & H % (30 ml) %
B, BHMEI)E, T35 CEikgi. ®Mams
s [ apihl . & W kE @ HEE (100 1) ] 4
AT R K A B EAA XY)i D(5.2 9, 40% ), 4l
£ 99.76% (HPLC UM AR A — ki « el &R R
K A, AREEEAE] 4.5 min) . mp 120 ~ 126 C ;
'"H NMR (500 MHz, DMSO-dy) §: 7.17 (t, J=7.9 Hz,
1H), 7.13(d, J=7.5 Hz, 1H), 6.90(d, J=8.3 Hz, 1H),
6.79(br s, 1H), 6.78(t, 1H), 6.71(br s, 1H), 6.61 (d,
J=8.3 Hz, 1H), 6.53(dd, J=2.0.8.3 Hz, 1H), 5.04 (brs,
2H), 3.47(br s, 4H), 2.29(br s, 4H), 2.17 (s, 3H) ;
ESI-HRMS (m/z) : 345.147 9[M+H]", 367.126 9[M+Na] ",
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24 h, FHTLC IR [ &A% & Hke - HRE (5 © 1))
HERMNTEA. g, EYHH 2 (50 ml) EL 5
BEEAEAEXYHREGQ 87%), 4
99.46% (HPLC Mg AR 0 —4hik « i & RA
XM A, R E 5.2 min) . mp 155 ~ 160 C ;
"H NMR (500 MHz, DMSO-d,) §: 7.39(s, 1H), 7.36 (t,
J=7.7Hz, 1H), 7.27(d, J=7.6 Hz, 1H), 7.09(d, J=8.0 Hz,
1H), 7.02(t, J=7.6 Hz, 1H), 6.93 (br d, J=8.8 Hz, 1H),
6.92 (brs, 1H), 6.89(dd, J=1.8. 8.4Hz, 1H), 3.74 (br s,
2H), 3.62(br s, 2H), 3.54(br s, 2H), 3.22(s, 3H),
3.15(brs, 2H) ; ESI-HRMS (m/z) : 343.131 9[M+H]",
365.114 2[M+Na] ",

11- (4- BENRERE ) -5H- —&FF [bel[1,4] —
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£ 100 ml e MJEH RN 1(10 g, 0.03 mol)
FHEE (50 ml) AT 10% 4k (1 9), ZAEH 3K,
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W CRIFFIEE R E) BERMNE 4. HE,
JEDFHHEE (15 ml) Peidk, A IEE T 40 CRlE
W24 10ml, AEIZE 20 ~ 30°C, fligg, JEHET
60 CH LT 4 h BB AGEEAXMTF(T.1 g,
79% ), 4ifF 100.00% (HPLC WEmARIA—1kik :
ARG )5 A, LREFISE] 0.8 min) . mp 182 ~
184 °C ( ik ™ : 135 ~ 136 °C ) ; *H NMR (500 MHz,
DMSO-d;) §: 7.30 (t, J=7.8 Hz, 1H), 7.18(d, J=7.5 Hz,
1H), 7.10(s, 1H), 7.03(d, J=8.0 Hz, 1H), 6.97 (t,
J=7.5 Hz, 1H), 6.80 ~ 6.87(m, 4H), 3.26 (s, 4H) ,
2.37(s, 4H), 2.21(s, 3H) ; ESI-HRMS (m/z): 293.176 4
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