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1984 4£ 8 A 27 Bk E]. AXAPALREREILXT,




b SAHMIBAAER DL-B-(8, -8 R-1, 2, 4IE M 2-2) o~ KB A LN
R (DL-8),

DI-8 [ ER W hisb# 1% DL-B- (4-F #-8,5- "4 4R-1, 2, 408 " 3-2) - HHI L
AENRTER(DL-9), DI-9 5EAa MMM M SHE, BEEARE, RERER
BB EME, FE KRR RE &~ '

DI-8 e WEK# B+ i B & T W (brucine) 7 43 5 — 1 sk I-Fi1 D-8. EATHHLFE
B 5 5100 [a]5° —26.8° il [a] P’ +25.6°, RAME TEHMATAERY o N-HKPBHEH TH
By [alf’ -27.6%, L[-8, D85 o-N-EWBMHATARME MR, L8 5o N-KHEE
HEETEARPORBAERAE, ZHHLI L —H.

DL-, I~} D-8 L B RBUKM > 51188) DL-, L-F% D-B-(8, -8 R-1,2, 4-TE M LT
B-2)-WERDL-, I-x D-1), Hi L-1, D-1 {9, SE=FE. G0k & 8 €5 A
EZMENRETHERHEBESKAERTEAR -, ENNEREES SN +13.4° Il
—13.4°, XA TARM L-1, D-1 sl see—8. B, WHiE L-1, D-1 5RR\
HETERLEENEES .

XL MBS AR EREY, RRAERTEAR,. SRMDL-, R THRE 0.2~0.5%
WELRS, R AL 6] (R T RS, 24 Bisenia foetide Savigny) B SR, D- B T AR K
HBER. RRERTARNERSHATFHRLARHRE X,

B RAVERIE, IR ] Perkin~Elmer-599 B #I{X #lj <, *"H NMR F§ JNM-PS-100 7 {X i1
52, HMDS 3 {7s. Ly Fi OPTON (¥l .

DL-B-(N-Z EH#EREE) o X PHEBNHMZE®) 0.60g(0.026mol) & JEH%
F 20mL oK Z.8E, BB, A 3.60g(0.020mol) N, O-Z ZR& S HE B, B 0.5
JEMA 4.80g(0.020mol) DA~ ~a~% F Bk A T RR AN, 33k 0.5h J5 [ v Wy I 4l 35
1h, %41, WIER S, 11 20mL /KA1 60mL 2.8k, FIR 1, AHBER, KB ZB#EER, 43
BER. K. T, RERSGBIRY. BEEENSE, ZENRIFN, SRR S ERE S
2.90g FoAMENRE &, ZEF K 2R sh L5 578 2.50¢8, 7% 38.5%, m. p. 76°C, C15HaoNoOg
(H5{4.C, 55.55; H, 6.22, N, 8.64, Sz#il{f. C, 55.65; H, 6.88; N, 8.71), 8a(0CL,).
1.04(8H,t, J=T7THz, CHy), 1.25(8H, t, J=T7Hz, (H;), 3.90(2H, q, J=THz, OCH,),
4.16(2H,q, J=T7Hz, OCH,), 4.92(1H, m,a-CH), 7.50(6H, m, C;H;), 8.16(1H, s, OH)
ppm, EAKZH, BERAHXK,

DL-B-(N-Z EBE288) o« £ PHEERKE@) 560mg (10mmol) AL /HET
10mL B, B SmL ¥, A 480mg (1.5mmol)3, FRHE sh BRIEET, I 3mL A%
%, KB TR 6 M LRI AL, 28R ZESIREL, T8, BUE R RER, BT KA, 47 i #45 fge
LM 2P ELS RS 320mg a4 RE &R, PR 72.0%, m. p. 130~132°C, (C13H6Ny06 (3
B14.0, 52.70; H, 5.44; N, 9.46_s£il{g. C, 52.91; H, 5.58; N, 9.89) 4 X =S L&k B K
BEA, BRBRPEREZALRSA.

DL-B-(N-EEE)-o-EPHEEFH®T)  3.802(0.020mol) T 15 a3 FBE
FEFNFER SHHENFRRE(BEY 10g) RERM, £ 35°C HE 4h, RHES, K
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MR ER Y, IKBR AT, JH 6 M MM E pHB~6, il (A GREK, B E, LIk, &
Bkkpkdk, T, 50% ZREES 515 2.30g AEMHAREK, PH6L.6%, m p. 160°C
(B2), 195~196°C(453#%). CioH1 N0 5 8. O, 53.67;, H, 5.39; N, 12.50, sLM{H.
0, 53.12,H, 5.61; N, 12.86), 3x(CF;CO0H), 3.82(2H, d, J=THz, CH,), 4.96(1H, m,
CH); 7.50(m, 5H, OgHj). ’

DL-B-(a'-N-2ERE) o FRHHBERKG)

1. 500mg4 T 10mL REK, BHFERCEO)HE 4 R, REBBERT, M3mL
¥R, 6 M Mk, BIEET, A 8mL F/k Zmhie, AT, WBIKRE. 4.
N, T 60% ZBPEL &S 160mgh, % 85.9%, m. p. 160~161°C (4 #).
OuHisNaOs (31548, O, 49.48; H, 4.90; N, 15.73, s£ifliff.C, 49.85; H, 5.02; N, 16.10),

2. 2.24g(0.010mol)7 ZEKBXR H THET 16.8mL2M &8, 7 OCHIETH M 28mL
% 2.80g ARMAAIKEE, 24 1h nse, s B 2h, RNBRERFEET, MAERTE,
e TEHLEE, PR RGBT NS, &, 7 60% ZBOPEE B 1.87g BAgEHRE RS, &K
70.0%, m. p. 168~160°C(sMR). OuHyNeO;(GHEIE, O, 49.43, H, 4.90; N, 15.78, 5
Wi o, 49.18, H, 5.04; N, 15.41) .

DL-B-(3, 5-—& -1, 2, 4 IZE- i E-2)-o- X FHREEFH (DL 1.10g 4K
G T 10mL /K, YkiB¥% 31, I A 1.834g(Bmmol)5, Bk, 72 0°C §/m 0.8 mL AP
ZEE, 4 0.6h fm5e, SkakPid 1.6h, HMMIAZRBRYE, KBLHRE, B RA%EE,
I8, D RIKKEER, T, KEL M 0.78g BAMERE R, %K 53.2%, m. p. 168~169°C
(A48) ., O HaNoO6 (31544, O, 49.15, H, 3.78; N, 14.88 scili{l. C, 49.21; H, 3.94; N,
14.41), vy (XBr), 8270(br, OH), 1830(w, N—O0—(0=0); 174b(s, N—CO—N); 1720
(s, 0=C—OH)em™,

DL-B-4-8%-3, 5-—gHK-1, 2, 4-0%— B&FE-@—d-ﬁﬂ“ﬂ&t&ﬁﬁﬂiE‘(Dlz-@
100mg i DL-8 i3 F 2mL R, I\ SmL K ZEIBS. KBS HT, WMERFHEIH
BWERGAM, 0.5h FHERS, THTALE, EREPELS &8 TOng BAYE,
m. p. 118~114°C, DL-9 7 B4 IR H: f 08 MR, IR A1 BUORZE. W & O RE I M 2 B AT
BEMF. 28, R0.45; 1:3(v/v) ZRR ZE5-#, R:0.40; & ff, B:0.21, CiH;N;Os(HH#
8. C, 62.83, H, 4.7T1;, N, 13.08, {4, O, 52.63; H, 4.85; N, 13.01). 34(CDCl,), 2.94
(8H, s, N-OH;), 3.74(8H, s, 0-CH;), 4.16(2H, d, J=5Hz, CH,), 5.04(1H, m,CH),
7.50(6bH, m, C¢H;)ppm,

DL-B-3, 5-—€ -1, 2, + BM_WiE 2)-o- X HBEERNBNIKS 2.94g(0.010
mol) DL-8 ¥ 160mL. 90 % WEi KW, MEMEME R, % 4.80g(0.011mol) KDL& T
B (brueine) 7£ 150mL 90 % PHlE P RFEF MBS HIMA, WL, BEL S, HUHEE, &£5%8
LRNEEBRTERE, THRIS4.60g, £270% NWBRESRELERE2.07g BHERE S L,
72# B5.8%,m. p. 161~162°C(453#%) . O1oH11N30g+ s HagNa Oy 3H20(r|‘ﬁ2{§ 0,b56.67; H,
b5.84; N, 9.44 sz, C, 56.89; H, 6.00; N, 9.16),

2.07g R I IEFEBRRBERR, KR, B T2(HY) MR, 200 mL @Kk, Hg
U IR BB, BUE R G, BT i &5 8, KE S M8 750mg D-8, REGARE S, X 91.5%,
m, p. 167~168°O(5}ﬁ) S +25 4°(c 3.032, C,H;0H), O, HyyNaOe (38, O, 49.15;
H, 3.78; N, 1433%2&!!@0 4889H 402N 14.80),

677



SRR EHERBERT, 18 3.10g Bk, m. p. 141~142°C(HR). B LREL
MEBRBEET, BEAEKT 145°CES52A3%F. BER 0% NERE, HE. WHIRE
o, BRE R EBEAT, XL 90% WRASEE, BBER, +E08RK, D2~3K%,
ERGHF UL, HBEBRBRERT, BARUAESRB1.21g 4R 11, %K 82.6%, m. p.
144“‘14500(53‘@). K& G BREFLHE. 012H11N306'023H23N30_4-3HgO(ﬁ‘ﬁ{ﬁ; C, 56.67;
H, 5.84 N, 9.44 szfiif§. C, 56.92; H, 5.99; N, 9.48)

1.21g 6548 11 #4505 I Fk b 778 416 mg B@EHIRE R, N L-8, % 86.5%, m. p.
167~168°C(4+#%), [a]3°—26.8°(c3.124, O, H;0H). %% II M KELBFRALLEE
170mg L8, OpHyyN:Os(38 44 0, 49.15; H, 3.78; N, 14.383, s {4, C, 49.09; H, 3.61;
N, 14.84), Lt D-8, L8 IR EE 4L — B, vm (KBr), 8270 (br, OH), 1820 (w,
N—0-—0=0); 1745 (s, N—CO0—N), 1710(s, O—=0—O0OH)cm ™,

DL-, D-g L-B-3, b-—g -1, 2 4+ 2—mg-2)-5 a8 (DL-, D-g L-1)
1.47g(bmmol)DL-8 5 30mL HHER(b. p. 128°C)R &, £ 95°C m 2h, ¥, EER
B R LR KR, IR R A I, 75 60°C TRERS Z/MEAR, MK, BET, R
HERR, BARYET 50mL K, B 782(HY) MM IE, Kk ZH#, Ml RRERBERT,
[z 280 mg [FkL, AR 0.1 M S B TR, 43 5 e 48 of B = I B2 B Pk RO BR B, P R B
BCHE BRI . e R OV W T4, 1 A AR LUK 45 4 718 266 mg B RE &, m. D
181~182°C (43 #) . Hs P, PRBRME VR B K o 55 5 119 & I, @t T17(OH™) M AR, Kbt
EpE, A 01M SRR, K& pH4 RIAMBMIESE I, WMIE RS, KEHHXE 250
mg DI-1, m. p. 181~182°C(43#R). =& 70.9%. CsH.NsOs; (3 81H. O, 81.75; H, 3.73;
N, 22.22 sy, C, 82.03; H, 3.88; N, 22.08), »...(KBr). 8000, 2860, 2720(NH}),
1595, 1510 (NHY), 1830(w, N—O—C=0), 1740(s, N--CO—N), 1625(s, COO )em™,

750 mg (2 .56 mmol) D-8 5 20mL SR M F % 4L H15 246 mg LABEBE RE & D-1,
Bl 90 mg ik}, 723 57.6%, m. p. 191~192°C (434, [a]} ~13.4°(c0.9140, 1M HCL),
O:H N, O; (31 %48. C, 81.75; H, 3.78; N, 22,22 szii{§. O, 81.70; H, 3.72; N, 22.48),

420 mg (1.44mmol) -8 &5 15 mL SR MF KL B3 145 mg B aEHEERER L-1,
P2E B83.2%, m. p. 191~192°C(4}H@), [al¥+13.4°(c 0.9550, L MHOL), TEH#HS5HH
A D1 R L-1 At S XREE FERKERTE . v (KBr), 8080, 2830,
2720, 1615, 1485(NH}), 1830(w, N—0—0=0), 1740(s, N—0—N), 1620(s, COO7)

cm™?,
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THE SYNTHESIS OF QUISQUALIC ACID

Gu XuE-QIN* PaN Bar-OHUAN (Ao YI-SHENG
(Skanghai Institute of Materia Medica, Academia Sinica, Shanghai)

ABSTRAQT

Quisqualic acid, the anthelmintic principle of a (i ‘nese traditional drog“Shih-
chuntze”, was isolated from the seeds and leaves of Quisqualis indica 1. The structure
was elucidated as L-8-(8, B-dioxo-1, 2, 4-cxadiazolidin-2-yl)-alanine L—(1). The
present paper described the synthesis of DL~, L- and D-quisqualic acid.

Methyl B-chloro—a—benzamidopropionate (2) was converted to S-(a’~N-hydroxy-
ureido)-a—benzamidopropionic acid () by two methods: namely 2 was condensed with N,
O-dicarbethoxy-hydroxylamine in the presence of sodium ethoxide to give ethyl 8-(N-
ethoxycarbohydroxylamino) —a— benzamidopropionate (8), hydrolysis of 8 yielded the
acid 4, which was then treated with ammonia to give 8; Alternatively, 2 was hydrolyzed
with alkaline to give a-benzamidoacrylic acid (6),which was reacted with hydroxylamine
to produce B-hydroxylamino-a—benzamido—propionic acid(7), the latter was treated with
potassium cyanate t0 afford 5.

The hydroxyureido compound & was reacted with ethyl chloroformate to produce the
cyclic compound, DI-B-(8, b-dioxo-1, 2, 4-oxadiazolidin-2-y1)-a-benzamidopropionio
acid (8), which was resolved with brucine to obtain D-and I-8. DL~, D-and L-8 were
then debenzoylated with HBr to give DL-, D-and L-1 respectively.

All the physical constants and spectral data of the synthetic L-1 correspond to
those of the natural I-1 and the synthetic D-1 shows the opposite sign of specific rotation
to that of the natural compound.

The preliminary biological test showed that the synthetic DL-and L-1 and the
natural L-1 were able to paralyse the activity of earthworm but D-1 hal no obvious
effect.
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