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Synthesis of Cis-5-norbonane-2 ,3-dicarboxylicimide

MEN Jing®, DING Zhi-xin, SUN Hua-li
(Xi’ an Wanlong Pharmaceutical Co. , Lid. , Xi’an 710119, China)

Abstract: Cis-5-norbonene-2, 3-dicarboxylicimide (3) was obtained by ammoniating reaction, using
cis-5-norbornene-exo-2 ,3-dicarboxylic anhydride(2) as starting material and ammonia gas as the am-
monia source. Then cis-5-norbonane-2 , 3-dicarboxylicimide (1), the key intermediate of lurasidone
hydrochloride,, was synthesized by catalytic hydrogenation in presence of palladium carbon. The struc-
ture was confirmed by '"H NMR and MS (ESI). The effects of molar ratio[ r = n(2)/n ( ammonia
gas) ], reaction time and crystallization time on the appearance and yield of 3 were studied. The
effects of hydrogenation temperature and hydrogenation reaction time on the appearance and yield of 1
were also discussed. The results showed that the optimal synthetic conditions of 3 and 1 were as fol-
lows: r=1.0/2.5, the reaction time is 25 ~30 h, crystallization time is 6 ~8 h, with yield of 93.
2% . The hydrogenation temperature is 20 ~30 “C and hydrogenation reaction time is 6 ~ 10 h, the
yield of 1 is 98.2% . The critical conditions of 1 in semi-works production were also obtained ; the con-
centration time of reaction liquid is no more than 6 h at 40 ~50 °C, the drying time of wet product is
less than 8 h at 45 ~55 °C, with total yield of 91.5%.
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(1) 3 A

] = 3 5P 38 &(<, 15 min, if A 2 100.0 ¢
(0.61 mol) , Fii+f T FHE B IFRIA ; 212 A G
R RIRN 26 h, ¥ E1Z 20 ~30 C, K&
IKYEWEE pH 7 ~ 8, MA SR 418 L BR/ K B IR
B 240 mL BEPERT G 6 b 208, UEVEH SR
LT 120 mL ke, TH45 L EE R 3 92,6 g, Ik
#93.2% , m.p.163.6 ~164.6 °C (m. p. 163 ~
164 C'); '"H NMR 6: 1.48 ~1.52(m, 1H),
1.69 ~1.73 (m, 1H), 3.06 ~3.10 (m, 2H),
3.34 ~3.38(m, 2H), 6.28 (d, J =11.2 Hz,
2H), 11.05(bs, 1H) ; MS(ESI) m/z: 162. 1{[M
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2s3RO 6 b B8 DEIRERAE BRI
LR LR 100 mL ke T8, 1 41 O BE/ N
£ 125 mL 45 45 @R 1 89. 4 g, it
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1.72(m, 2H), 2.70 ~2.74(m, 2H), 2.86(d,
J=7.3 Hz, 2H), 11.03 (bs, 1H); MS ( ESI)
m/z: 164.0{[M-H] "},
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Tablel Effect of r on the appearance and yield of 3

r G W/ %
1.0/1.0 2 [0 [ 70.6
1.0/1.5 By SRR 82.5
1.0/2.0 8 [ 91.7
1.0/2.5 6, [ 93.6
1.0/3.0 SRR 93.0
1.0/3.5 £ [ 87.5
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Wit 93% o ARSEHEAS Sz B I R] , W3 S T g
AFENR, X BES IR R B A K. L8 %IE
T A R, fe BN 18] 4 25 ~ 30 h
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Table 2 Effect of reaction time on the appearance
and yield of 3

S et ] AR R/ %
10 ~ 15 K o [ 1A 76.8
15~20 h 1 0 [ A 80.5
20 ~25 h 4 0 [ A 86.4
25~30 h 1 £, [ A 93.1
30 ~35h 4 [ A 93.7
35~40 h 0 [ A 91.7

(3) A s
% 3 AR TR 3 AMULATCR AR .

3 nlAL M S A ( <4 h) 3 BSNIAVEE,
WeRAL 79.2 % o BrdhmFa Sy 6 ~8 h, R i
(92.8% ) . YRZEFERAT AL, 3 AYSR AR 22, i
HREEAR. Pt HpT SRR 6 ~8 h
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Table 3 Effect of crystallization time on the appearance
and yield of 3

Hr s a]/h S W/ %
2~4 1 [ & 79.2
4~6 0, [ A 89.6
6~8 [EREATIEEN 92.8
8~10 H [ 87.5
10 ~12 S ERCATALIN 87.9
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P4 ROV IREEXRT 1AM AR .
4 AT, SACR R EE N 20 C ~30 CH, fbG
W1 UK T 97% , 4k 82 T i 15 5 R
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C ~30 C,
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Table 4 Effect of hydrogenationtemperature on the

appearance and yield of 1

S i/ °C Hh W/ %
20 ~25 [ERERELE 97.9
25 ~30 EREAEEZN 97.2
30 ~35 EREAEIEEN 94.7
35 ~40 B ERCATILIN 93.8
40 ~45 B SRENRTEEN 86.9

x5 AALSVI XS 1 AMILFTIC R I 52
Table 5 Effect of hydrogenation reaction time on the

appearance and yield of 1

B2 i Bt i)/ b AR W/ %
2~4 TR (0 [ A 85.6
4~6 TR B0, 1 90.8
6~8 [ERENEIELN 98.2
8 ~10 [EREATTEEN 97.8

10 ~12 H [ i 9. 1
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Table 6 Effect of concentration and drying conditions on 1

- e T
3
i)/ B ICUN U K%
SR/%  HI/ % HR/%
2 91.7 1.6 97.8 8.6
4 92.6 1.5 98.2 2.5
6 92.8 1.8 98.6 0.9
8 87.4 3.9 98.4 0.8
10 82.9 5.1 92.6 0.8
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