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Synthesis of oxiracetam derivatives and their nootropic activities

SONG Yan-ling, SUN Qiao, LI Bai-na, LIU Xiao-juan
Department of Pharmaceutical Engineering, Shenyang University of Chemical Technology, Shenyang 110142, China

Abstract: Objective To design and synthesize a series of oxiracetam derivatives, and to assay their nootropic activities. Methods
Chlorine ethylacetoacetate was used as starting material to synthesize the target compounds by reduction, alkylation, condensation,
and ammonolysis reactions. To study the nootropic effects of target compounds, the escape latency was used to evaluate the memory
ability of mice. Results The target compounds 1—3 were synthesized and characterized by MS and 'H-NMR. Water maze results
showed that compounds 1—3 could shorten the escape latency of AD mice (P < 0.01). Conclusion Compounds 1—3 have the
property of improving memory ability of mice, and provide some practical reference value for the further development on the
structure modification of oxiracetam derivatives and nootropic activity.
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Fig.1 Structure of oxiracetam
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Fig. 2 Synthetic route of oxiracetam derivatives

1 {XE5HH

X—4 BRUE ATEN bR R T AT PR A
A]D; ARX—300 BYRZREILHRACI E (F81H Bruker
nE]Ds Agilent 1100 SL 7 BB i (S0l s (€
GHAC A F] ) Morris 7K R B MY (B AT SE 41
RHE R FEABRITAE A F]D .

By Y CFURIR I 98%, 4277415 20120223,
TRBHEE R B 255 AR IRAF]D , Bt R4 4 145 43
Mréli. AICl;6H,O (3E[H Sigma A7)

HEPE IR, AR 18~22 ¢, TWHHE
LRRFR SIS, Sha kg ik S SCXK (1)
2003-0009.

2 BEAFBLTAEMNE K
21 4-8-3-BETERCEMER

YR LB MR TR (5.00 g, 3.0 mmol) FIHIFE
20 mL J14 100 mL 5 B vh B = FOfH, i, UK
ERHIA 0 CUUR, i ABEE (136 g,
3.6 moD), ¥HHREAMLL S C. ik, THER=
Wi, AREE RN 3 ho I 15 mL 10%F 2h FRZX 1 F e
IOEHBREE R, e (20 mLX3) AHL, &
TP, ToKBRREETR, ok, w2025
VAR, BT, 13422 g WO OIRA, WoE
85%. ESI-MS m/z: 167.0 [M+H]".

22 4-BE2-FAMEEEZHRPEENEK

¥ 4-H-3-FR A TR (1.67 g, 10 mmol).
H R F R ERRE: (1.26 g, 10 mmol). ZM% 20 mL
FIBRFEREN (0.83 g, 10 mmol) A 100 mL 77
FETH S 0 = 1R, I E R, CRRERE
TR 20 h, RMNEWR G, B, HrEh e
JEVE, VEWREZERRE N, MG R, HEE -

FHPE (10100 PEll, 19 0.55 g R B (iR Ak,
W% 32%. ESI-MS m/z: 174.1 [M+H]'.
2.3 N-Q-(ZHERE)ZE)-2-U-FE-2-F/ME
RE)ZERE (1) BIEK

F 452 I 2- AR Bk PR TR (173 g,
10 mmol). N,N-—H} 2 "% (0.88 g, 10 mmol)
120 mL ZFENZE 100 mL = U, THE 2B,
FRELEPIALR Y 10 h, RIVSEAJE, WK LBRE ],
g Es, WRE - S (1015 e, 743
0.69 g FEE L PIRY), WO 30%, SUEN 8.2%.
ESI-MS m/z: 230.1 [M+H] . '"H-NMR (300 MHz,
CDCl3)6:7.15C1H, s, NH), 4.16(2H, s, N-CH,-CO),
3.67~3.78 (2H, m, ¥} O-CH. ¥} N-CH), 3.45 (1H,
m, ¥X N-CH), 3.14 (2H, m, L% N-CH,), 2.52
(3H, m, N-CH,. ¥& CO-CH), 2.21 (7H, m, N-CH;.
¥R CO-CH).
24 N-Q-(ZZEHEE)ZE)-2-@-EE-2-|5RMME
Ke-1-E) CBERE (2) BIE

¥ 2-(4-38 3 -2- A AR - b v o - 1- 2 ) & TR FH S
(1.73 g, 10 mmol). NN-—-Z3EZ "% (1.16 g,
10 mmol) 120 mL ZFEEHNE 100 mL =, T
WA, FREERRRN 12h, RNSEA, K%
BRyeH, AEigorey, FRE - Z&FhE (1015 Bk
JBit, #3 0.82 g fma otk W 32%, SRR 8.7%.
ESI-MS m/z: 258.1 [M+H] . 'H-NMR (300 MHz,
CDCly)d: 7.17 (1H, s, NH), 4.14 (2H, s, N-CH,-CO),
3.62~3.73 (2H, m, ¥} O-CH. ¥} N-CH), 3.40~3.48
(1H, m, ¥} N-CH), 3.16 (2H, m, Z[HfiZ N-CH,),
245 (7TH, m, N-CH,X3. ¥ CO-CH), 2.29 (1H,
m, ¥ CO-CH), 0.99 (6H, t, N-CH;).
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MHz, CDCly) §: 7.05 (I1H, s, NH), 4.12 (2H, s,
N-CH,-CO), 3.60~3.78 (6H, m, "ifFK O-CH, X 2,
kgL Ps O-CH. ML el A N-CH), 3.45 (1H,
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(P<0.01), $E/RiifI s, SHIRIALLE, Biurh
L AEY) 1~3 41/ RIFEERE R B (P<
0.01), th&r¥ 3 FLAT FIBLF Ph A 4 1R 46 J /s Bk
WEEIRIARE S, WK 1.

%1 Morris GEE M B9/ R L BEERER ( x£5)
Table 1 Escape latency of mice in water maze test ( X£5)
, _ RV AR/

215 i/ (mgg ")

ERES H2R $3R EFDN FEMHE
Xt — 36.78+15.87 35.69+17.51 33.78+18.32 34.65+19.13 35.23+17.70
AD — 70.98+£35.19%"  80.23+31.85°"  86.78+£29.27°%  79.75+32.87°%  79.44+32.30""
L Eianizpil 0.79 35.714£20. 72" 33.78+21.38" 3423419877  31.98+20.67 = 33.931+20.66"
A1 1.15 38.12£20.35" 407816327 39.54+2037  36.88+£21.43"  38.83%+19.627
&Y 2 1.29 4248+21.877 4025424877  36.78+2223"  39.78+2537" 39.824+23.59™
WEY) 3 1.36 3372424157 3454425327 322342087  30.98+21.53"  32.87422.97"

R ©CP<0.01: 5 AD BIR4IHE: T P<0.01
22p<0.01 vs control group; P <0.01 vs AD model group
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