227244 Acta Pharmaceutica Sinica 2011, 46 (3): 299-304 + 299 -

SRR, LUR AT
SRR 0 e R 28 30 il 2K VA A 0 5 4

4-Q-CEBHEEFXFHIEE) TERERLESYWHNLIT.
& R UE R R

AR OB, WEE L, o B

(1. NHEBEZBe 2y A, VU1 #9578 637000; 2. 2N K225 22 Byl mr s, Hilk 22/ 730000)

FEE: DI iR A HITEphZ BT p-2 3 TR (GABA) 2R A7 s a5, L GABA (1) A FRAEHE I & AT
124K W ICRRIRIE ) 4-Q2- LA ZR PR 3E) TR ML A (Ta~T7k). H AL A4 IR 'H MNREI-MS
R ICHE S HTIE T 45k o PP AARSMEER I, Jr & bl & W B A A R B M BUim vs ok, e &a4) 7i~7k
HATRUF ORI TE, A B0, (bW 4. 7d~Th SoRB U PRI TE. R IERE 1, it T
ER GV R

KRR 4-Q2-STRAEE R IS EE) TS, &R PUBURIE T, GABA 244

HhE 5 ES:RIL6 SCHERFRIRAD: A XEHS: 0513-4870 (2011) 03-0299-06

Design, synthesis and antiepileptic activity of
4-(2-acetoxybenzoylamino) butyrate derivatives

LIU Wen-hu', HE Dian?, YIN Xin-giang', LIU Yi'"

(1. Department of Pharmacology, North Sichuan Medical College, NanChong 637000, China;
2. Institute of Medicinal Chemistry, School of Pharmacy, Lanzhou University, Lanzhou 73000, China)

Abstract: A series of 4-(2-acetoxybenzoylamino) butyrate derivatives were designed and synthesized. All
of the novel 12 compounds (7a—7k) were synthesized from y-aminobutyric acid (1) as starting material, and their
structures were confirmed with IR, '"H NMR, EI-MS and elemental analysis. Preliminary pharmacological
test in vitro showed that most of these title compounds possessed antiepileptic activity. Compounds 7i—7k
Compounds 4, 7d—7h showed

The structure-activity relationship of 4-(2-acetoxybenzoylamino) butyrate

displayed strong antiepileptic activity and are worth for further development.
moderate antiepileptic activity.
derivatives is also discussed preliminarily.
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Figure 1 Chemical structures of compounds I —IV
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Reagents and conditions: (a) TMSCI, CH,Cl,; (b) Cﬁkcl , TEA; (¢) 2% NaOH

Scheme 1 Synthetic route of 4-(2-acetoxybenzoylamino)butyric acid

OCOCH3
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Scheme 2 Synthetic route of target compounds

Table 1 Experimental results and IR, MS and elemental analysis data of target compounds

Elemental analysis (%, calcd.)

Compd. Yield /% IR (KBr) /em™" EI-MS (m/z)
C H N

4 39.9 3381,3087,1738 58.78 (58.86) 5.62 (5.70) 5.21(5.28) 222.9 [M-43]
7a 54.5 3326,1735,1645 61.60 (61.42) 6.62 (6.53) 4.84 (4.78) 293.0
7b 479 3376,1703,1 643 62.42 (62.53) 6.76 (6.89) 4.45 (4.56) 307.0
Tc 47.8 3386,1713,1659 63.52 (63.54) 7.18 (7.21) 4.31 (4.36) 321.2
7d 44.4 3378,1709, 1641 65.58 (65.69) 7.11 (7.25) 3.98 (4.03) 347.0
Te 40.4 3316,1741,1635 67.44 (67.59) 5.79 (5.96) 3.85(3.94) 355.2
7t 439 3314,1734,1 642 65.42 (65.44) 5.98 (6.02) 3.60 (3.63) 385.0
7g 45.6 3316, 1736, 1645 65.63 (65.44) 6.12 (6.02) 3.74 (3.63) 385.0
7h 47.8 3315,1733,1648 65.49 (65.44) 6.09 (6.02) 3.670 (3.63) 385.0
7i 44.7 3372,1702,1 644 61.70 (61.62) 5.26 (5.17) 3.62 (3.59) 390.0
7j 46.6 3378,1710,1 648 61.45 (61.62) 5.06 (5.17) 3.52(3.59) 390.0
7k 51.3 3382, 1706, 1650 61.47 (61.62) 5.08 (5.17) 3.51(3.59) 390.0

Table2 'H NMR data of target compounds

Compd. 'H NMR (400 MHz, CDCl)
4 1.95 (m, 2H, CH,CH,CH,), 2.15 (s, 3H, OCCH}), 2.29 (t, 2H, J = 5.4 Hz, CH,COOH), 3.48 (m, 2H, NHCH,CH,CH,), 6.77-6.96 (m, 2H,
Ar-H), 7.21-7.38 (m, 2H, A-H), 9.92 (br s, |H, NH)
7a 1.22 (t, 3H, J = 6.9 Hz, CH;), 1.92 (m, 2H, CH,CH,CH,), 2.13 (s, 3H, CH;CO), 2.25 (s, 3H, CHz), 2.42 (t, 2H, J = 6.9 Hz, CH,CH,CH.),

3.47 (m, 2H, J = 6.6 Hz, CH,CH,CH,), 4.09 (q, 2H, J = 6.9 Hz, CH,CH3), 6.77-7.53 (m, 4H, Ar-H), 7.15 (br s, 1H, NH)

7b 1.23 (d, 6H, J = 6.4 Hz, (CHs),), 1.96 (t, 2H, J = 6.4 Hz, CH,CH,CH.), 2.17 (s, 3H, CHs), 2.44 (m, 2H, CH,CH,CH,), 3.50 (t, 2H, J = 6.8
Hz, CH,CH,CH)), 5.01 (m, 1H, CH(CH;),), 6.84—7.44 (m, 4H, Ar-H), 7.35 (br s, |H, NH)

7e 0.90 (t, 3H, J = 7.2 Hz, CH,CH,CH,CHz), 1.33 (m, 2H, CH,CH, CH,CHs), 1.58 (m, 2H, CH,CH,CH,CH3), 1.95 (m, 2H, CH,CH,CH,),
2.11 (s, 3H, CHy), 2.45 (t, 2H, J = 6.8 Hz, CH,CH,CH,CO), 3.49 (q, 2H, J = 6.4 Hz, NHCH,CH,CH>,), 4.06 (t, 2H, J = 6.4 Hz, OCH,C;H,),
6.80—7.48 (m, 4H, Ar-H), 7.40 (br s, 1H, NH)

7d 1.26-1.52 (m, 5H, cyclohexanyl), 1.70 (t, 2H, cyclohexanyl), 1.80 (m, 2H, CH,CH, CH,), 2.23 (s, 3H, CHy), 2.42 (t, 2H, CH,CH,CH,CO),
3.28 (t, 2H, NHCH,CH,CH,), 4.73 (t, 2H, cyclohexanyl), 6.84-7.42 (m, 4H, Ar-H), 7.21 (br s, 1H, NH)

Te 1.97 (m, 2H, CH,CH,CH,), 2.17 (s, 3H, CHs), 2.46 (t, 2H, J = 6.8 Hz, CH,CH,CH,CO), 3.50 (q, 2H, J = 6.4 Hz, NHCH,CH,CH,), 5.34 (s,
1H, CH»>-Ar), 6.82-6.97 (m, 4H, Ar-H), 7.18-7.44 (m, 4H, Ar-H), 7.18 (br s, 1H, NH)

7t 1.98 (m, 2H, CH,CH,CHy), 2.17 (s, 3H, CHs), 2.51 (t, 2H, J = 6.8 Hz, CH,CH,CH,CO), 3.47 (q, 2H, J = 6.0 Hz, NHCH,CH,CH.,), 3.80 (s,
3H, OCH3), 5.08 (s, 2H, CH,-Ar), 6.79-6.97 (m, 4H, Ar-H), 7.23-7.40 (m, 4H, Ar-H), 7.20 (br s, 1H, NH)

7g 1.99 (m, 2H, J = 6.8 Hz, CH,CH,CH,), 2.17 (s, 3H, CHs), 2.51 (t, 2H, J = 6.8 Hz, CH,CH,CH,CO), 3.48 (m, 2H, NHCH,CH,CH,), 3.81(s,
3H, OCH;), 5.12 (s, 2H, CHy-Ar), 6.81-7.04 (m, 4H, Ar-H), 7.34-7.40 (m, 4H, Ar-H), 7.40 (br s, 1H, NH)

7h 1.97 (m, 2H, CH,CH,CH,), 2.18 (s, 3H, OCCH3), 2.51 (t, 2H, J = 7.2 Hz, CH,CH,CH,CO), 3.49 (q, 2H, J = 6.0 Hz, NHCH,CH,CH,), 3.81
(s, 3H, OCH3), 5.12 (s, 2H, CHa-Ar), 6.81-7.04 (m, 4H, Ar-H), 7.26-7.40 (m, 4H, Ar-H), 7.30 (br s, 1 H, NH)

7i 2.03 (m, 2H, CH,CH,CH,), 2.17 (s, 3H, OCCH3), 2.55 (t, 2H, J = 6.8 Hz, CH,CH,CH,CO), 3.52 (g, 2H, J = 6.0 Hz, NHCH,CH,CH,), 5.23
(s, 2H, CHa-Ar), 6.82-6.98 (m, 4H, Ar-H), 7.24-7.38 (m, 4H, Ar-H), 7.24 (br s, 1 H, NH)

7j 1.97 (m, 2H, CH,CH,CHy), 2.16 (s, 3H, CHy), 2.52 (t, 2H, J = 6.8 Hz, CH,CH,CH,CO), 3.49 (q, 2H, J = 6.4 Hz, NHCH,CH,CH,), 5.07 (s,
2H, CH,-Ar), 6.81-7.20 (m, 4H, Ar-H), 7.24-7.39 (m, 4H, Ar-H), 7.19 (br s, 1 H, NH)

7k 2.01 (m, 2H, CH,CH,CH>,), 2.18 (s, 3H, CHy), 2.50 (q, 2H, J = 6.4 Hz, CH,CH,CH,CO), 3.50 (q, 2H, J = 6.0 Hz, NHCH,CH,CH,), 5.07 (s,
2H, CH,-Ar), 6.81-7.27 (m, 4H, Ar-H), 7.30~7.40 (m, 4H, Ar-H), 7.30 (br s, 1H, NH)
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Table 3 The effective ratio of the target compounds at different
doses. P <0.05,"P<0.01 vs model group

Positive rate/%

Compd.
80 mg-kg™! 160 mg-kg™' 240 mg kg™
4 0 25 62.5"
7a 0 125 25
7b 0 12.5 25
7e 0 125 25
7d 0 50 87"
e 0 37.5 87"
7t 0 25 67"
7g 0 25 67"
7h 0 25 67"
7i 125 50" 87"
7 125 50" 87"
7k 12.5 50 87"
Sodium valproate 12.5 50° 87"

Table 4 EDsy values and LDsy values and 95% confidence

interval of target compounds

EDs 95% confidence LDsg 95% confidence

Compd. /mmol-kg " interval /mmol-kg ! interval
4 0.7242 163.9-210.1 1.574 3 355.0-452.0
7d 0.466 0 142.5-183.9 12156 363.2-481.4
Te 0.4657 144.9-189.0 1.301 6 398.9-526.3
7f 0.490 1 178.7-199.5 1.146 6 380.1-503.7
7g 0.490 1 178.7-199.5 1.146 6 380.1-503.7
7h 0.490 1 178.7-199.5 1.146 6 380.1-503.7
7i 0.396 4 134.3-177.7 1.2707 453.1-555.5
7j 0.396 4 134.3-177.7 1.270 7 453.1-555.5
7k 0.396 4 134.3-177.7 1.270 7 453.1-555.5

Sodium 1.043 7 131.2-172.6 3.6755 485.4-574.6

valproate

EDs fi/N (FFBE/RELEY), b &) 7Ti~7k (1] EDs,
EECEHPEZS ¥ EDso 1% 1.6 £, 2o ARG AT s 1,
HATRAWIINE (& 4).

I AR SNE TSI R W] @ H AR IIAE H 3859
LR R ABURAMEOG, 1 R ABUEBCR, fed
PO HUIGR I S, DLAS R BRI g
By FAASEIBUICNER . AR BRINIE PR, R AR
BONETEAR, Xl e S S iEwE e <. @
MR ONAH IR ZRIA I WS PR, (HORFA ST
AR RIS A FH 5 JEE 50 WY S 5w, ECATL A e AN T A o
@ WACHE R 7SI A AL R BIE PEREAR, SIA
W HEL R (AT R i, R RIS 5 A Wl 1 R AT 1
HLF I LI, IR 9 0 L SONE IR RE TS, HL AR
LI DA VR IR B3 . @ R 35 N A,
WP, DI N O 1 TLICNIN e 28R I i

B (HATENTR e SRR @ @ mrEi).
HI T ASCH M A & ECE A R, W R
IFEARBA IR 78, PR R TUE Fadt—
A IE .

INEE

AW 5T LA AR P o 2808 T GABAR R 754
RUNEE S, WA R 124 4-(2- AR L I T )
TRERNEY), SNEEARIIEIL g . Y028
TR SRR A A B B UEBR Y, A9
A0 (R BB 3 LU BH 6] 25 TN TR B i 0.4~
1.6 fis (M1 A5 EIR) e A SER Ve RN A 4 5 K 3
MrE, HESPURIR AR, BiETEEE, HAK
NI -

KB ES

YRT-3 BUg miil 52 A0 (REERFR B AR ),
WEERKLIE; ZFy =S5 A (Rifg A0
23 ) ); Varian Mercury-400 A% R SL PR AN (3 [H
Varianfi K 1 E A R A F]), TMS B WFx; LCQ Deca
XP plus & 7P (3€[E Thermo /A #); Nexus
670 FI-IR 74 FHIHAR 20 AT (Nicolet 24 A);
Carlo-Erball06 T #HE M4 [FHEN )T HFIXES
(1) AR oAb 4 7 st
1 HEEH
1.1 2«(ZEEE) FREBSANHEY 100 mL =
AN 2-«( LB IE) ZKH R 9.01 g (0.05 mol), T
50 “CLL R A SOCI, 4.00 mL, AEIE 0.02 mL, Z# T+
ImZ 90 CHEPEIMIVE 3 ho A2, 90 CUk KR 22t £ 11
SOCl,, AHI#3 AGBEHRY 9.43 g, W% 90%, BH
HEAH.

12 4-Q-ZEEEFXRBEE) TH @) e
N, &9 F 1 100 mL —30f i\ GABA 1.03 g (10
mmol). CH,Cl, 20 mL F1 TMSCI 2.07 g (20.05 mmol),
ML 1 h, VAR S, BT OK—/KE AR I
A= (TEA) 2.1 mL (15 mmol) AAEA 1.99 g (10
mmol) 2-(L W5 IE) KIS CHLCL10 mL. K-
KB P AR SRR 30 min, TFEER, REEHPE 1 ho

ZAthid B RV b, A0 e, K IR Tk
WA, BN 2 mol- L™ A NaOH %9 10 mL, 2%
UK, RSP 2 h A3 BIERUAEL, 2 mol-L' 1) HCI
B4k, 15 CHEIRAR 1 h, M, o,
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[ 44 70% EtOH-H,O (v/v) HE&5 5, 3 A IR
£ 1.06 g (W% 39.9%). mp 101.2~102.2 C.

1.3 p-|ETREMNPFERBERE (Sa~5k) BHEK
#3xM 100 mL VIR GABA 2.06 g (20
mmol). p-TsOH 3.96 g (22.88 mmol). E¥ 25 mmol Fl
F 2K 25 mL, BRI 4~8 h, LURT I 25 50 2=
S A R K o RO SE R, IO R s 0 . R
IIANTE/K LT 100 mL YA 50sCE 6, 15 7 el 4k,
Jo/K S/ SR &5 S ARG i, WOER 72.9%~93.4%.

14 4-Q-BEFXHREBIFE) TERE (6a~6k) &
BT - T R IR F R ER £ 20 mmol A
347 60 mL CH,Cl, ) = i, Bl 2-( L B4
F IR H LS 4.47 g (22 mmol) T 8 mL CH,CI, 1,
WA LR EW R, FEE A TEA 15 mL, T 60 C
A Rl 18~24 h, JFH] TLC (kA A i

LIR W) N, AR B RIG I 5 AR A IAE an
P FWAHL, A 5% NaHCO;5 (2%20 mL). H,0
(3 %30 mL) EHEANLZ, AP IE 53 ik
W 10 min 3B{4, Jo/K MgSO, T4, Ik B 25
CH,CL, 33k, W/ E ik, MR, A
WK/ LT CBETRA AR I S A AE Bl o 55, WOERER
Ay, R RIS MR (R 54.8%~
59.1%).

1.5 4-Q-ZEHESEXREBEE) TRIE (7a~7k
AR O 4-Q-RERFEEIL) TRES 10.6
mmol W f# T 845 50 mL CH,CL, [ =#Ul 4, 2184
FEIA S mL TEA, & RN TUK-7K&HLREF 10 min,
FEH 1.5 mL (21.2 mmol) ZFEEH CH,CL, ¥
5 mL ZZI2H A, BEUIOKE, RNVEHKE 2 =i,
AksLpiRe, TLC WY, RNV 5EEE, 7K 20 mL %
RN, 43 )2, FHLUZKEE (2x30 mL), HHUZH L
/K Na SO, Tt %, k2% CHyCL, 13 4-(2-41
AR RS TRREEREY (E 40.4%~
54.5%).

2 ZHIBIIGERSY

2.1 #EBGGESUS UL RN, MEHER -, AE
18~22 g 4 4-ZIENEIE (4-AP) ¥ T-5 £ I 400
(PEG400), #% 7 mg-kg ' 7 & 15, 8 min J5 /N il
SRR IR DR, YR Zh 22, T 1 A B 1 R
R Y 7R BE IR R B AT Ry, AR, A
Wine, BERPERAR, 5 BRE B AR R R, IR AT N
42 30 min J5 IR O, R HEUE KD .

22 GRWHHE FTHAY RS Z R E W T
PEG400 J5 88 . 2541 (20 mL-kg™' PEG400);

PRI (7 mgkg™' 4-AP); FHPEZL (100 mg-kg ' so-
dium valproate); AEM4L (3% 8 E FIHE % T PEG400
JEvESS, 15 min J5 FF 4T 4-AP).
2.3 GEMEFRIE OB R UIRNE, MERES R, BEAL
SR AN B IV R G, A8 R
N BALEMEFIEA (80 mgkg ). TR
(160 mg-kg™ ") FIEFIEA (240 mg-kg ") 7R
ST, 15 min J5 RS E T 4-AP, 30 3%/ U ) 751 0 i
MIRH T THEBIPEZR (R 3).
2.4 EDsp» LDsy BIME R EIHMON R, ERE R
Fe, BN A EA L BRI G A, 41 8 X
INER e TTIER FeRIT S A S I 2R RE AR
RN, BHPE RN R A & T 80% I 1f 77 & 5w A fie K
T, BHAE SN ZAR T 20% I 9770 5 A fe /N
FAE 5y 5 AT, AHAT ) R B A R A L s R
gy, WIHE AL, KW E EDso W 5E 45 2571 57l
9100, 120, 144. 173 F1207 mg-kg '; LDso I 5E 25
2R 0h 3000 360, 432, 518 Al 622 mg-kg .
Yo “RPTTRT RIS 2y, MR E RN R
ILARHPESL, THEBHEZ, R4 Karber I E S
Y] EDsov LDso & EDso A1 LDso ] 95% A5 [X.[H]
FE 4.

EDso =lg ' [X — i(XP — 0.5)],

95%E {54k =1g™' (IgEDso + 1.96Sxs0)

LDso =lg ' [Xy — i(ZP — 0.5)],

95%E 54k =LDsy+ 4.5 LDsySxso
K Syso = ix(XP — TP — D)% X B KR
FAXEHEUE; i MRS LLE XL (1gr); P %5418)
YIRS, Y P S AW A LR, n: FAB))
H; Sxso M 1gEDs IFR#HER, Xso = IgEDs
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