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Synthesis of New Morpholine Compounds and
Their Antidepressive Activities

LIANG Jun, XTAO Xin-rong, HE Jun
(School of Chemistry and Chemical Engineering, University of South China,
Hengyang , Hunan 421001 , China)

Abstract ; Seven novel morpholine compounds had been designed and synthetized, the
structure of target compounds were confirmed by IR, NMR, ESI-MS and elemental analy-
sis. All synthetized compounds were tested by forced swimming test and tail suspension test
in mice. The result showed that these compounds display anti-depression activity of differ-
ent degrees and the anti-depression effect of part of compounds with the same dose was sig-
nificantly better than that of the blank group. The compounds containing a fluorinated sub-
stituent at the 3-position of aromatic ring exhibited a higher activity than others. Some of
them are worth to be studied further.
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Fig.1 Synthetic route of target compounds

L1 &Y il e

F R AR INA 0. 1 mol J5 H A IR |
0.2 mol CuBr, .70 mL £ B H1 70 mL =5 H
e, BEPE 5 min S5 TR SO il R 4 i AE 76 ~
78 C BEFEIIA SR 3 h, ZR N R R R K 6
SR, A R BB DR, [ ATV Ak IE 5[]
PR T IS P ARG ERIR (1: 6) Ve, BARZ 15

ik, s A HLZ , I TCK B FR H T 7.
JEZEME 28 A A B K. TEIR TR, BT
A ER e A 2% B R .
1.1.2 LAY 3a-3h Bl (LA 3a M)

F R HIKINA 0. 01 mol 1-(4-H 4 3k
ZR) 2-IR AR 0.02 mol -2 FENEE 30 mL N-H
FEME VR 2R, E 50 °C RV 1 h, B HE A



508 £ 3 1) Ul

(R 55 B RIS AL 5 W 19 ST S S VAR 5 PEBE 52 89

0.06 mol HI g, iE F¥ M 2 140 °C, [8] it J2 hif
10 h, VAR5, 2 4, ] 40% 1) NaOH ¥ i 1A
S, PEFE S min, 505 FICK CEEAE I, £ L
W AGGE B K BRRR N T 12 b 224, i
U8 T HCL Rk, ok, VG i, B2 T4
H 0 E AR AR IR 71.2% ,mp187 ~191 C.
1.2 ZAEFEMERE
1.2.1 /R IA VUK S 5

Z: WIS B 308 i K T B0 AR 24 B S 59 A
FISOT PREARERAE 22 +2 o ROBEME R WA AN ERL,
ST — KX /N FRGEA 7 58 3 9t K TSI 6 7 1 (
PEA5 (A B EAE 70 ~ 160 s Z 8]/ U T 1E
A E) . 24 h 5, 8 B BRI R HL 53 BAS [R] )
Rl B 10 R 3 BEOHT 209 I R & D%
3R, G2 AR EEARAT WA, = H T
BCAE LL, BB RN S R, ELIRPE VT X/ BRI A 4L
R R 20 mg/ kg, I LB BHPEXTREZH (HUPETT) %2
B8 10 mg/kg .20 mg/kg .30 mg/kg %5 255w 43 A
I R 3 AT 2 R 2 RS P T A5
e A AR IRA (4K 20 mg/ke). FiA 254
S EHEE N4 2, 4255 1 h dEAT /0 BRI UK
S KB HNERUIA K 10 em BEFR (18 cm x
14 em) H1 KR (25 £ 1) CfFHIFK 6 min, it 5%
Jei4 min /N BRIFEDK A9 23T sl ] (BRI /N BRUS
T VR 55 RS 2 20 O R B A 507 R 3l Y i)
[6]) , BESE — UE B 7K. /N BRUAS Bl B[] e
PUIARYE P S0 ER. ¢ 4G 50 2 X B E A7 48 127
AL T
1.2.2 /PNRERTR

VEPETE SR AE UK 5256 X BT B ARAE F 4 B I

LA P 3b 3d 3, {1 FH /N B R T I Al 245 2 52
IR AR P — A5 W UE A A Bk iR A
22 £2 g WYHEME R IARN/ING, /N BRUREHL 23 BAS [R] 7Y
Q{ﬁ\?‘iéﬂ,éﬂ 10 H. 7F 25 em x25 cm x25 cm &
AT th.0 8 g —de+  Je/hREAR 1 em &b
iz B LA AR 4 ~5 cm. ZHEZY R ERE
6 min, £11J5 4 min /NRABIETE]. N EREREAS)
B ] e, BT AR FH AR .

2 #iR5rhe

A=15

NG R P AL NI A SN 2 i Y
R AR SR N-H JE-2-1 0 Joe Bl 4 A J2 g %5
R, B PR B I R, #5R BEAR, e e
P AR e 4 AR N-FH 32 I i Jo Bl A s b
EWRPAS AN L EBERACER , okt
TR SEN B SEALAE DRSS, A SRR R AL RN Y
TV A F T 2 AU SR AR N [ B A= B
1) HBr XAEAL T 43 N R A% IR 5 S I B
NICHR. T 2 BA PR B S5, 2 K g
I, BT ARG SONE B B g 3 A O A B I A T 48
TETCARK A T AT, AT B i 77 8.

e HAR= W) 3a-3g NLLAMNEIE A K LK
FEARAEIE TTTE 2 500 ~2 700 em ™" XA 30 T
TACA E A WS . SRR SR IR s 7 )
A RIS R . B A% g PR TS B R WX 7 Sk
G B N IR ERS 1)k R 5 A R ) B TR A |
(B REE RN S o B AR BT AR IR b Rl (1) %
FLYR IS 220 W . fbG ) 3a-3g 1Y) M i
ROCTERAE DL 1 FIK 2.

2.1

®1 HUEY(3a-3g) WYIEEL MS. IR FTE TR
Table 1 Physical constants, MS,IR and elemental analysis of compounds(3a-3g)
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Table 2 NMR data of compounds (3a-3g)

wEY

"H NMR(400 MHz,DMSO-d,) &

BC NMR(100 MHz,DMSO-d,) &

3a

3b

3¢

3d

3e

3f

3g

0.94 ~0.96(d,] =6.4Hz,3H,CH, ) ,1.21 ~1.22(d,]J
=6.4Hz,3H,CH,) ,3.35 ~3.52(m,2H, morpholine-3,
5H),3.76 ~4.00( m,2H, morpholine-6H) ,6.75 ~7. 16
(m,4H,Ph-H) ,3.76(s,3H,0CH, ) ,4.29 ~4.34(d,]
=8.2Hz, 1H, morpholine-2H) ,7. 82 (s,1H,NH) ,9. 70
(bs,1H,HCI).

0.98 ~1.00(d,J =6.4Hz,3H,CH, ) ,1.22 ~1.24(d,]J
=6.4Hz,3H,CH,) ,3.36 ~3.59(m,2H, morpholine-3,
5H),3.62 ~4.02(m,2H, morpholine-6H) ,7. 36 ~ 7. 46
(m,4H,Ph-H) ,4.42 ~4.44(d,]J =8. 6Hz,1H, morpho-
line-2H) ,9.37(s,1H,NH) ,9.94 (bs,1H,HCI).

0.96 ~0.98(d,J =6.4Hz,3H,CH, ) ,1.23 ~1.25(d,]J
=6.4Hz,3H,CH, ) ,3. 36 ~3.47(m,2H, morpholine-3,
5H),3.80 ~4.00(m,2H, morpholine-6H) ,7. 19 ~7.27
(m,4H,Ph-H),1.33(s,3H,CH, ) ,4.38 ~4.40(d,]J =
8.4Hz, 1H, morpholine-2H) ,8. 56 (s, 1H, NH) , 10. 09
(bs,1H,HCI).

0.98 ~0.99(d,J =6.4Hz,3H,CH, ) ,1.22 ~1.24(d,]
=6.4Hz,3H,CH, ) ,3. 36 ~3.45(m,2H, morpholine-3,
5H),3.62 ~4.02(m,2H, morpholine-6H) ,7. 21 ~7.47
(m,4H,Ph-H) ,4.42 ~4.45(d,]J =8. 6Hz,1H, morpho-
line-2H) ,9.37(s, 1H,NH) ,9.93 (bs, 1H,HCI)

1.02~1.04(d,] =6.4Hz,3H,CH, ) ,1.24 ~1.25(d, ]
=6.4Hz,3H,CH, ) ,3.36 ~3.48(m,2H, morpholine-3,
5H),3.66 ~3.72(m,2H, morpholine-6H) ,7.24 ~7.53
(m,4H,Ph-H) ,4.81 ~4.83(d,J =8. 6Hz, 1 H, morpho-
line-2H) ,9.61 (s, 1H,NH) ,10. 11 (bs, 1H,HCl)

0.93 ~0.96(d,J =6.4Hz,3H,CH,),1.20 ~1.22(d,]
=6.4Hz,3H,CH,) ,3. 35 ~3.60(m,2H, morpholine-3,
5H) ,3.78 ~3.97(m,2H , morpholine-6H) ,7. 26 ~7. 68
(m,4H,Ph-H) ,4.38 ~4.41(d,J =8. 8Hz,1H, morpho-
line-2H) ,9.84(s,1H,NH) ,10.05(bs, 1H,HCl)

0.97 ~1.01(d,J =6.4Hz,3H,CH, ) ,1.16 ~1.19(d,]J
=6.4Hz,3H,CH, ) ,3. 35 ~3.62(m,2H, morpholine-3,
5H),3.76 ~3.98(m,2H, morpholine-6H) ,6. 84 ~7. 19
(m,4H, Ph-H) ,4. 40 (d, ] = 8. 2Hz, 1H, morpholine-
2H),9.57(s,1H,NH) ,10.03(bs,1H,HCI)

15. 3 ( morpholine-3-CH; ) , 17. 8 ( morpholine-5-CH, ) ,
50. 2 ( morpholine-5-C) , 60. 1 ( morpholine-3-C) ,74. 8
('morpholine-6-C) ,90. 9 ( morpholine-2-C) , 114. 6 ( Ph-
3,5-C),129. 2 (Ph2,6-C),132. 5 ( Ph-1-C) , 157. 3
(Ph-4-C).

15. 2 ( morpholine-3-CH, ) , 17. 8 ( morpholine-5-CH, ) ,
49. 7 ( morpholine-5-C) , 62. 0 ( morpholine-3-C) ,74. 6
('morpholine-6-C) ,90. 5 ( morpholine-2-C) ,126. 3 ( Ph-
2-C),128.0( Ph-6-C) ,132. 2 ( Ph-5-C) , 134. 3 ( Ph-3-
C).

14. 0 ( morpholine-3-CH; ) , 17. 5 ( morpholine-5-CH, ) ,
22.4(Ph-4-CH, ) ,48. 2 ( morpholine-5-C) ,60. O ( mor-
pholine-3-C) ,74. 5 ( morpholine-6-C ) , 89. 6 ( morpho-
line2-C) , 126. 4 (Ph-2,6-C), 129. 8 (Ph-3,5-C)
135.5(Ph4-C) ,137.3(Ph-1-C).

15. 6 ( morpholine-3-CH, ) , 18. 3 ( morpholine-5-CH, ) ,
50. 5 ( morpholine-5-C) , 59. 8 ( morpholine-3-C) ,75. 8
( morpholine-6-C) ,90. 6 ( morpholine-2-C) ,113. 0 ( Ph-
4-C) ,115.6( Ph-2-C) ,132. 5 ( Ph-5-C) , 140. 3 ( Ph-1-
C).164.2(Ph-3-C)

15. 6 ( morpholine-3-CH; ) , 18. 2 ( morpholine-5-CH, ) ,
50. 5 ( morpholine-5-C) ,59. 8 ( morpholine-3-C) ,75. 2
('morpholine-6-C) ,87. 6 ( morpholine-2-C) , 115. 0 ( Ph-
3-C),122.3(Ph-1-C) , 124. 5 ( Ph-5-C) ,130. 2 ( Ph4-
C),158.4(Ph-2-C)

15. 2 ( morpholine-3-CH, ) , 18. 0 ( morpholine-5-CH, ) ,
49. 3 ( morpholine-5-C) , 61. 5 ( morpholine-3-C) ,74. 6
('morpholine-6-C) ,90. 2 ( morpholine-2-C) , 124. 8 ( Ph-
4-C) ,126.0( Ph-2-C) ,132. 2 (Ph-5-C) , 134. 5( Ph-3-
C).141.7(. Ph-2-C) ,155.3(Ph-3-C)

13.9( Ph-4-CH, CH, ) ,17. 5 ( morpholine-5-CH, ) ,22. 4
(Ph-4-CH,) ,30.0(Ph4-CH,CH,) ,49. 0( morpholine-
5-C) ,60. 2 ( morpholine-3-C) ,74. 5 ( morpholine-6-C) ,
90. 3 ( morpholine-2-C) ,126.9(Ph-2,6-C) ,129. 5 ( Ph-
3,5-C),137.2(Ph4-C),143.8(Ph-1-C).
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Table 3 The results of forced swimming test of 7 compounds in vivo

e - ZiZjJHﬂEﬂ/i -
LD10/(mg - kg™) MD20/(mg + kg™ ) HD30/(mg - kg™ )
ZEIK 143.6 £49.8
T 81.4 +40.6° 78.2 +41.2*" 58.3+38.1""
3a 138.5 +36.3 127.8 +40.8 115.9 £51.4°
3b 106.2 +61.5° 92.8+45.3"° 84.3 +40.0""
3¢ 154.2 £47.1 120.3 +35.7 105.1+72.5
3d 99.6+53.0""* 88.4 +48.6" " 74.7 +39.2* "
e 147.8 +46.9 135.6 +38.6 126.5 +40.4
3f 112.7 £50.2 108.4 +33.5° 95.1+42.3*"
3g 160.4 +50.3 132.1+37.2 124.1 £45.7

P <0.05 vspure water; * * P <0.01 vs pure water
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Table4 The results of tail suspension test of 3 compounds in vivo

oy - KZﬁJHTIEﬂ/i .
LD10/(mg - kg™) MD20/(mg + kg™ ) HD30/(mg - kg™ )
ZEIRK 132.3 £28.6
T 85.4 +31.7° 73.5+25.6"" 42.1+33.8""
3b 98.2 +54.2 90.8 +38.3" " 76.5 +43.1""
3d 102.5 +42.9° 80.2 £35.4%" 64.2 +31.5%"
3f 129.3 +47.8 96.7 +39. 1 88.4 +44.6""

" P <0.05 vspure water; * * P <0.01 vs pure water
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