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SYNTHESIS AND EFFECTS ON LEARNING AND MEMORY
FACILITATION OF PIPERAZINE-CONTAINED ARYLOXY ACETATE
DERIVATIVES

SONG Ming-xia, DENG Xian-qing
(School of Medicine, Jinggangshan University, Ji'an, Jiangxi 343009, China)

Abstract Objective: To synthesize a series of 2-(4-(4-substituted) piperazin-1-yl) ethyl 2-(1-(pyridin-2-yl)
ethoxy) acetates, and study its effects on learning and memory facilitation in mice. Methods: The compounds
2-(4-(4-substituted)piperazin-1-yl)ethyl 2-(1-(pyridin-2-yl)ethoxy)acetates (6a-6g) were prepared by using
2-ethylpyridine as the starting material, which reacted with NBS to obtain compound 2. Compound 2 treated by
2-hydroxyacetic acid ethyl ester to give compound 3. The reaction of intermediate 3 and compounds 5a-5g
produced the targets 6a-6g. The effects of compounds 6a and 6d on learning and memory in mice were tested by
using swimming maze test. Results: A series of piperazine-contained aryloxy acetates were designed and
synthesized, and the structures of these compounds were confirmed by IR and 'H-NMR spectrum.
Conclusion:The pharmacological results showed that compound 6a and 6d could significantly improve the
aquired dysmnesia of mice caused by 400 mL/L ethanol (P<<0.05).
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Fig.1 The synthesis route of target compounds
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1.5 2-[4-BRXIKME| 282 (5a-5g) RIE X

FREL 1.25 g W 4 (0.01 mol) % T 10mL 4
BE, AKRUIAAH R ) 1-HARIRIE (0.01 mol) Al
NaOH (0.8 g, 0.02 mol), FFiff 2= 50°CHi < MY 8 h.
SN 58 I YR 25 R S, BRI /KR, I PH
£ 9, THEMEAR (30 mLx3), A & RE,
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WEY 2-[1-2-IknE) L5 LR 2-[4-(4-H
AR HEE) REE)LEg (6b), 2-[1- (2-mknE) 2%
FLIR 2-[4- T HIRBE)LEE (60), 2-[1- (2-RLHE)
LR IR 2-[4- 1 HEIRR L lE (6d), 2-[1- (2-
e ZEKE LR 2-[4-CIEIRIEE] LR (6e), 2-[1-
Q2-MEE) L5IE LR 2-[4-FLIRIEE ] 405 (6,
2-[1- C2-MEhE) LEAKE) LR 2-[4-FHEWRE] 4T
(6g) VLA 6a, #EAREOIMIRY .

AW 6a-6g [MIH SR EHcHE WA 1.

F 1 L5 6a-6g BIYCE RR L AR
Table 1 The yield and spectrum data of compound 6a-6g

WEY %% IR(v, cm’) "H-NMR (CDCls, 5)

1.55 (d, 3H, J = 6.5 Hz, CHCH3), 2.50 (s,
4H, piperazine-H), 2.65 (t, 2H, J = 5.6 Hz,

1629 . .

o NCH,), 3.41-3.99 (m, 4H, piperazine-H),
6a 37.3% I%CZQ)’O 4.06 (q, 2H, J = 15.2 Hz, OCH,CO), 4.26
€0 (t, 2H, J = 5.6 Hz, COOCHy,), 4.67 (q, 1H,

J=6.5 Hz, CH), 7.18-8.54 (m, 9H, Ar-H).
1.54 (d, 3H, J = 6.6 Hz, CHCH3), 2.49 (s,
4H, piperazine-H), 2.65 (t, 2H, J=5.7 Hz,
1627 (NC= NCH,), 3.58 (s, 4H, piperazine-H), 3.82 (s,
6b 36.7% 0),1753  3H, OCHj), 4.06 (q, 2H, J = 15.3 Hz,
(C=0). OCH,CO), 427 (t, 2H, J = 5.7 Hz,

COOCH,), 4.67 (q, 1H, J = 6.6 Hz, CH),
6.89-8.54 (m, 8H, Ar-H)

0.87 (t, 3H, J = 7.3 Hz, CH,CH,),
1.26-1.42 (m, 4H, (CH,),), 1.51 (d, 3H, J =
6.5 Hz, CHCHj3), 2.30 (t, 2H, J = 6.8 Hz,
NCH,), 2.50 (br.s, 8H, piperazine-H), 2.60
(t, 2H, J= 5.9 Hz, NCH,), 4.03 (q, 2H, J =
15.4 Hz, OCH,CO), 423 (t, 2H, J = 5.9
Hz, COOCH,), 4.64 (q, 1H, J = 6.5 Hz,
CH), 7.14-8.52 (m, 4H, Ar-H).

0.89 (t, 3H, J = 7.3 Hz, CH,CH,),
1.28-1.50 (m, 6H, (CH,)3), 1.55 (d, 3H, J =
6.5 Hz, CHCH3), 2.32 (t,2H, J=6.8 Hz,
NCH,), 2.55 (br.s, 8H, piperazine-H), 2.64
(t, 2H, J= 5.9 Hz, NCH,), 4.06 (q, 2H, J =
15.4 Hz, OCH,CO), 4.27 (t, 2H, J = 5.9
Hz, COOCH,), 4.68 (q, 1H, J = 6.5 Hz,
CH), 7.19-8.56 (m, 4H, Ar-H).

0.86 (t, 3H, J = 6.4 Hz, CH,CH,),
1.27-1.46 (m, 2H, (CH)4), 1.54 (d, 3H, J =
6.5 Hz, CHCH3), 2.31 (t,2H, J=6.9 Hz,
NCHy), 2.52 (br.s, 8H, piperazine-H), 2.62
(t, 2H, J= 5.9 Hz, NCH,), 4.05 (q, 2H, J =
15.3 Hz, OCH,CO), 4.26 (t, 2H, J = 5.9
Hz, COOCH,), 4.66 (q, 1H, J = 6.5 Hz,
CH), 7.17-8.54 (m, 4H, Ar-H).

0.84 (t, 3H, J = 6.4 Hz, CH,CH,),
1.24-1.44 (m, 2H, (CH,)s), 1.51 (d, 3H, J =
6.6 Hz, CHCH3), 2.28 (t,2H, J=6.9 Hz,
NCH,), 2.47 (br.s, 8H, piperazine-H), 2.60
(t, 2H, J=5.9 Hz, NCH,), 4.03 (q, 2H, J
= 15.4 Hz, OCH,CO), 4.24 (t, 2H, J=5.9
Hz, COOCH,), 4.64 (q, 1H, J = 6.6 Hz,
CH), 7.15-8.52 (m, 4H, Ar-H).

0.85 (t, 3H, J = 6.5 Hz, CH,CH,),
1.25-1.45 (m, 2H, (CHa)s), 1.53 (d, 3H, J =
6.6 Hz, CHCHj;), 2.51 (brs, 8H,
piperazine-H), 2.61 (t, 2H, J = 5.9 Hz,
NCHy), 4.04 (q, 2H, J = 154 Hz,
OCH,CO), 4.25 (t, 2H, J = 59 Hz,
COOCH,), 4.64 (q, 1H, J = 6.6 Hz, CH),
7.16-8.53 (m, 4H, Ar-H).

6¢ 54.8% 1752(C=0)

6d 60.7% 1755(C=0)

6e 48.2% 1756 (C=0)

6f 53.6% 1755(C=0)

6g  547% 1754(C=0)
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The 255K SPSS11.0 #AFIAT Gt b B, LLS& %K
hrdfifhiZzE (x + SD) Row, FRHATALN ¢ K55
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23 #R
KBTI T A AP NG L] LUy 1y
B KRS G A T PFIX IR
EW e S diZiE e, T PIMEY) 6a
FT6d AT 25 FE S I AT 5T o KRR 57 SE0 45 R WK 1
B 575 O HRAL LG R, BIAAIN (A B 14.88 s ZEKC
£ 76.38 s, FHpRE IR, BHRAEEEE
S, VLIRS CES 52 Sl A B B ) 5
B SR, LAY 6a F1 6d K. /N
T2 /N R BIIA I R) o A, R B D,
VI g2 m e AW 6a Fil6d IR, /N4
AT W ZE S, SRR A2 2% 21l 12 v
Ltk &%) 6a, 6d #1124,
F2 151 6a #0 6d 3 ZEEFTBU N FE IR IZ B I EMER
g0 (X +SD)
Table 2 Effects of compounds 6a and 6d on memory disorder
induced by alcohol in mice

2151 B R mekg)  BUART (s) AR IR
EwA 10 — 14.88+7.91 14.50+6.98
FE L 10 — 76.38+41.18"  30.38+19.09"

& 6a 10 60 28.57+£2432" 11294780
& 6a 10 30 33.00£23.74"  10.50+5.26
& ed 10 60 27.88+14.54"  11.00+6.07"
& ed 10 30 32.38+1448"  12.13+7.64"
i 52 e 4 10 3000 31.00£1729"  16.75+£7.70
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