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Synthesis and Antidepressive Activity of Moclobemide Derivatives
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Abstract; To synthesize the new moclobemide derivatives, research the antidepressant ac-
tivity of moclobemide, filter the new antidepressant drugs of potential activity and side
effects. This thesis is based on synthesized series morpholine derivative made in the eraly
days. And then the bromoethylaminehydrobromide is synthetised by using ethanolamine as
raw material and bromination. After this, 4-chloro-N-( 2-bromo-ethyl ) -benzamide is pre-
pared for Chlorobenzeneformyl chloride reaction; Finally, serial moclobemide derivative is
synthetised by making alkylation in N with morpholine derivative. Synthetic reaction can
gain high yield with less steps and simple conditions. Using the forced swim mice model of
antidepressant pharmacology ,the pharmacological effect s of antidepressant of the synthe-
sized compounds were observed. The target compound is synthetised and its structure is

proved by 1H NMR, IR and Ms. Target compounds have potent antidepressant activities
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and are worth fur-ther development.
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Fig.1 The synthesis of Moclobemide derivatives
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X4 B0 0 0 A5 A (IR R SR IE)
VARIANINOVA-400 #% i 3:HRAL(TMS NAR) 5 AV-
ATAR360FT £ZLAMGHEAL (KBr JE ) 5 78 B 3% % =
FEFTHEAT BT AL Pleiffer HPA 220 N BHAT A 9534 1
il , AR 34 Sy [ 7 43 4l ).
1.2 REHE
1.2.1 2-JRCKEERFRER A A

= DB A 8.0 g ZEEMe, vk T+
15 min, PR AV SR 2 AT, Ak 2L 40 i
5 ha, UK, BB AN A 40 mL 2K Tt
T, k2R RN AR B K . AR B 2R R R
VAT IS ST PR 7/ e ot ) G & o & Kk
il 23.6 o IF N 95.7 % M5 K 169 ~172 C
(SCHR[ 2114 168 —170 °C).

1.2.2 4-5-N-(2-JR L3 A< F i

TEDU VRSN 2-IR O R IRRER 4.0 g,
UKIETEFE, T 5 CHE [l I @R EESL 3.5 ¢
125 % NaOH 2 mL. #5655, ki, 72 %
MR 6 h. 3§, K Ve, A3 A ERERS. 2 ¢
WE N 93.6% . M55 N 112 ~ 117 C, (SCHR[3 1A
113 -116 C).
1.2.3 B 3a AR

TE= BRI 4-8-N-(2-IR 2 35) ZKH
Bl 30 g,3,5- " H1dE-2-( [A]-F IR 5L ) Nk 72 g,
SN 1.5 o, MERER B 28 30 mL, Hii £, M3,
RS h. RN IRZAhUE K P fa F S T B 4G
HEEEL 28.6 g FEH 95.3% ,mp 2 135 ~
140 °C ,1H NMR (500 MHz, Chloroform-d) & 7.77
-7.70 (m,2H),7.56 - 7.50 (m,2H),7. 44
(tdd,J =7.6,5.7,2.0 Hz,1H) ,7.31 (dddd,J =
7.6,5.8,2.0,0.9 Hz,1H),7.20 (ddd,] = 8.7,
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7.4,2.0 Hz,1H),7.07 (td,] = 7.5,2.0 Hz,
1H),6.43 (s,1H),5.06 (dd,J = 9.9,1.0 Hz,
1H),3.84 (dd,J = 12.4,7.0 Hz,2H),3.58
(dd,J] = 12.4,7.0 Hz,2H) ,3.41 (dq,] = 9.8,
6.3 Hz,2H) ,3.03 (ddt,] = 13.2,6.9,6.2 Hz,
1H),2.96(m,1H),1.15 (dd,J = 9.5,6.2 Hz,
6H).IR( KBr ),o/cm™":3099,2980,1533,1096,
772. MS(m/z) :390. 5 (F£I5) ,154.5,182. 5,208
( MR ERRR i)
1.2.4 L&Y 3b AL

FE= TR A 4-5-N-(2-1R & 38 ) R H
B 30 ¢,3,5- I L2 (WP AH L IR L ) ik 72 g,
QI 1.5 g, MEBE RN —H 2K 30 mL, fiEk, BT,
KNS he RN IRZEAIE K PE G H S5 B 2
R A 28.8 g WLFEN 96. 1% ,mp Ky 145 ~
151 °C,"H NMR (500 MHz, DMSO - d6) 3 8. 61
(s,1H),8.19 — 8.13 (m,2H),7.86 - 7.80
(m,2H),7.56 - 7.47 (m,4H),4.83 (dd,]J =
9.9,1.5 Hz,1H),3.65 (dd,J = 12.3,7.0 Hz,
1H),3.49 - 3.36 (m,3H),2.72 - 2.52 (m,
3H),2.09 (dt,J = 12.3,7.2 Hz,1H) ,1.05 (dd,J
= 23.4,6.2 Hz,6H).IR( KBr ),o/cm™":3100,
2980,1543, 1398 ,1098. MS m/z;417. 5 (HL1g),
154.5,182. 5,235 (M MKERAE H 1) .
1.2.5 1b&Y 3c BN

TE=HRIR M A 4-5-N-(2-1R & 58 ) K H
i 30 ¢,3,5- - F 32— (Xf F LRI ) ik 72 g,
I 1.5 g, EBEA 4 30 mL, K, [,
R 5 . N IRZEMUE /KPR fe S N 45
BAEEA27.3 ¢ IR 90. 1% ,mp 4 136 ~
139 «C,"H NMR (500 MHz, DMSO - d6) & 8.68
(s,1H),7.8 - 7.80 (m,2H),7.53 — 7.47
(m,2H),7.26 — 7.20 (m,2H),7.10 (dd,J =
7.5,1.6 Hz,2H) ,4.82 — 4.76 (m,1H),3.65
(dd,J= 12.4,6.7 Hz,1H) ,3.52 (d,J = 5.0 Hz,
1H),3.43 (dd,J = 12.4,6.8 Hz,1H),3.18 (t,
J=5.0 Hz,1H),2.83 - 2.73 (m,2H),2.59
(h,J= 6.4 Hz,1H) ,2.42 (dt,] = 12.3,4.9 Hz,
1H),2.21 (s,3H),1.05 (d,J = 6.1 Hz,3H),
0.95 (d,J = 6.2 Hz,3H).IR( KBr ),0/cm';
3106,2921,1544 ,1097. MS (m/z) :386. 5 ( JLik) |
154.5,182. 5,204 (M BRERRE H 15 ) .
1.2.6 L&Y 3d &M

TE=HRIR A 4-58-N-(2-IR & 58 ) K H
Bt 30,3 ,5- " H RE2- (X} 2 FEAS L ) itk 72 g,

BN 1.5 g, MERE A —H 2 30 mL, HEdE, IR,
JZNE S h. SR R ZEAhUE , K RS FH S PO IR 45
AR 26. 4 ¢ WF R 88% ,mp A 139 ~ 143
°C,"H NMR (500 MHz, DMSO - d6) & 8.60 (s,
1H),7.86 — 7.80 (m,2H),7.53 - 7.47 (m,
2H),7.25 (dd,J = 6.9,1.3 Hz,2H),7.10 (dd,J
= 7.4,1.7 Hz,2H) ,4.80 - 4.73 (m,1H) ,3.65
(dd,J = 12.4,6.9 Hz,1H),3.49 - 3.33 (m,
3H),2.75 - 2.50 (m,5H),2.09 (dt,J = 12.3,
7.2 Hz,1H),1.22 - 1.15 (m,6H),0.93 (d,J =
6.2 Hz,3H). IR ( KBr ), o/cm™':3095, 2988,
1543 ,1095. MS m/z:400. 5 ( J£04%) | 154.5,182.5,
218 (MR IAHE Ui ) .
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ZIA /N T IECSE 5 ) | SR 5 38 Y/ B
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Table 1 The effect on product yield by different raw rate

SIRBRIMAR/mol LB INAR/mol  FYICR/ %
0.01 0.01 30
0.015 0.01 48
0.02 0.01 76
0.025 0.01 98
0.03 0.01 70

2.2 4-5-N-(2-RZE)XPBREHHZIMER

KT 4-F-N-(2-1RCHL) R EER & it
SIS HRAE T RTCR AR K. E#H G b &
PR, T 0% G H R SR NaOH 3590, 107 [i) Ast i
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ARSI 22 B4 Ay i B A 0] I E AT — R A
VR AR OR P .
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Table 2 Effect of compound on immobility time in the
forced swimming suspentionest by or
aladmin is tra (P <0.05)

KA FE/ (mg- kg™') /NREE R0

ZHA - 10 140.2 +40. 1

FPEIT 50 10 80.1+23.2
3a 50 10 107.1£20.6
3b 50 10 138.2 £30.4
3c 50 10 136.2 £30. 8
3d 50 10 139.3 £30.5

M3 2 Al &, LB W) 3a A B0 Y 25 B
.

3 45

IR BATT A 9 | 2 T B AT G F G R
BE A T RPN AT AR Y. X e Y 1
#|'7 1THNMR,MS 1 IR BYRGIE, A T &AL H X
S T] ) S50 W i A A

AW 3a X /IN BRU5R 30 F Uk R Ok B R R
(107.1 £20.6) s, =5 BN USRIE ETK
1RSSR (140.2 £40. 1) s, fb B YTE 50 mg/kg
T 525 AR L R TN B E YUK Y
AN, R T A& Y BA — & MBI AR iE
Pk, A EAIE— S W IE A(E. ARBIFTE 2RI, i 4
DL Je 1 N pf 3 [T f8) AN ], %o e G D e 470 0 8 3 7
A —E .
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