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Synthetic route of Esermethole
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Fig.3 Intramolecular cyclization reaction
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Fig.4 Methylation reaction
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Fig.5 Reduction reaction
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i 1.2.1 BB HRAAEH) 41.7g B0 B RS,
PEEN 91% , 28 AR I WA ) o A 5 10,
B 3L AT 44 benzyl 3-(2-(((benzyloxy)carbonyl)amino)
ethyl)-5-methoxy-1H-indole-1- carboxylate

PR ZEF AN IR (film) n,,,,, em™: 3383,2975,
2933,1728,1518,1476,1450,1386,1259,1161,
1084,856,800,768. 'H NMR (400MHz, CDCI,):
d 8.00(br s, 1H), 7.39~7.17(m, 11H),6.98(s, 1H),
6.93(dd, J=8.8,2.4Hz,1H),5.05(s, 2H),5.01(s, 2H),
4.66(br s, 1H),3.98(s, 3H),3.47(dt, J=6.4, 6.4Hz, 2H),
2.86(t, J=6.4Hz, 2H); d 155.9,155.8,149.6,136.1(2C),
131.2(2C),130.3,129.1(2C), 128.9(2C), 127.6(2C),
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127.4(2C),123.8,117.6,116.0,112.9,107.2,101.8, 2.4 &H

83.3,79.2,66.3,55.7,40.1, MS(ESI): m/z 481(M+Na®,

100%). HRMS-ESI Caled for C,H,N,05 (M+H"):

459.1920, found : 459.1928.
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Wy, 7= 23N 94% , 28 5 K I B I 7 1 o Ak &
Y111, 9 C fir 4 : dibenzyl(3aR.8aR)-3a-chloro-5-
methoxy-2,3,3a,8a-tetrahydropyrrolo [2,3-bJindole-1,8-
dicarboxylate o

7N 45 K AN IR (film) n,,,., em™': 2983,
1725,1606,1487,1379,1246,1153,954,851,685,
'H NMR (400 MHz, CDCl,), x 107°;7.59(br s, 1H),
7.37~7.13(m, 11H),7.04(t, J=7.5, 1.0Hz, 1H),6.48(s,
1H),5.06(s, 2H),4.98(s, 2H),3.81(s, 3H),3.74(dd,
J=10.5, 7.0Hz, 1H),2.84~2.69(m, 3H), C NMR
(I00MHz, CDCl;): d 156.7,153.4(2C), 152.3,135.7,
136.0(2C), 133.9,129.0(2C), 128.9(2C), 127.7(2C),
127.5(2C),118.6,116.3,108.5,101.6,84.1,81.8,
80.7,62.3,55.7,46.2,41.0. MS(ESI):m/z 515 (M+Na",

100%), HRMS-ESI Caled for Cy,H,5C,N,05 (M+H"):

515.1350; found: 515.1352.,
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methyl-2,3,3a,8a-tetrahydropyrrolo[2,3-b]indole-1,8-
dicarboxylate ,

O 45 K AN IR (film) n,,,., em™': 2929,
2848,2983,1725,1659,1484,1244,1154,954,959,
784,685, 'H NMR (400MHz, CiD,), x 107°:7.66(d,
J=7.8Hz, 1H),7.20~6.78(m, 11H),7.01(1, J=7.5, 1.0Hz,
1H),6.43(s, 1H),5.06(s, 2H),4.98(s, 2H),3.82(s, 3H),
3.50(dd, J=10.4, 6.8Hz, 1H),2.34~2.09(m, 3H), 1.41(s,
3H), "“C NMR (100 MHz, CDCL,): d 156.8,153.3(2C),
152.5,135.7,136.2(2C), 133.8,129.0(2C), 128.8(2C),
127.8(2C),127.3(2C),118.6,114.3,109.5,100.1,
84.2,70.7,63.6,52.7,52.3,46.2,37.7,24.9, MS
(ESI): m/z 473 (M+H", 100%)., HRMS-ESI Calcd for
CogHagN,O5(M+H"): 473.2076; found : 473.2079.,

i 1.2.4 L B 95 5] 4.55¢ 1 o 10 [6 4L &
Yy, 773 98% , 28 ST AUk AR A 7= A EL B 740 1
( esermethole ),

72O 45 F B A 'H NMR (400MHz, CDCL,),
x 107°: 6.66~6.63(m, 2H),6.39 (d, J=8.5Hz, 1H),
4.02(s, 1H),3.72(s, 3H),2.87(s, 3H),2.73~2.69(m,
1H),2.64~2.59(m, 1H),2.52(s, 3H), 1.94~1.90(m, 2H),
1.42(s, 3H), "C NMR (100 MHz, CDCL,): d 152.9,
146.5,138.2,112.1,109.7,107.4,98.2,55.9,53.1,
52.7,40.8,38.1,37.9,27.4. MS (ESI): m/z 232 (M+H",
100%), HRMS-ESI Caled for C,,H,,N,0 (M+H"):
232.1576; found: 232.1573.
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Preparation Study of Synthetic Precursor Compounds of Physostigmine

PENG Yajuan, CUI Shuming, SHAO Wenyao
(College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005, China)

Abstract: This paper took 5-methoxytryptamine as the starting material to prepare synthetic precursors of physostigmine through four step

reaction: amino protection, intramolecular cyclization, methylation and amide reduction. The advantages of the synthetic route were simple,

inexpensive synthesis reagents, simple synthetic operation and friendly to the environment. The feasibility of industrial production was

high. As synthetic precursor compounds of physostigmine, the intermediates could also be used for precursors of aniline formate eseroline

(phenserine) and various physostigmine derivatives, so it had good application value and development potential.

Key words: physostigmine; precursor synthesis; 5-methoxy; intramolecular cyclization; amide reduction
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