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AHW, B &, BEFE, THH, L+ &
(TEEFREEAEDFRREDEEFFEHALRE, B 650204)
HME BN-WRANTFIOFTRES., AR HEEARE BEFEEK A RP-18 BEHEE @ {5 rik.
HL.AEAIAERENF -KER IAF RARN —MESHFEE YR, FOER-EQYMIFCE

-3, FRCEW-HE)H4), ROEN-RI0) (5), FOCER-EWI(6), B SR T 14 AR KBRS, . HHM
A TREMILAw TR BB, TR 2,6~8,14~20, SFEMHERY, 2,16 X 18 FRMNERHLY,

19 % 20 BRI BERABMSEIN. HERTRAT NS ERE LIFEERLTH.

XA LRk RN TELGE SR

JE R BET( Schizandra chinensis BalYf TR
EXNTHEETHEESH, IE, BT
B, CEERERDY, LERSTFREERA,
EHEAH AR LR AUIRE. EFhd TES
B & AR BE A RIF B9 307 BF 22 Thge, BT & 3L 30
ARG ERD P, A KT K (schizandrin) \ Z EH
57 % ( deoxyschizandrin) 1 i Bk F B (schizandrol )
%,

ALERERFREHBERDN B ZEBES
ERHEAHTBEEET 3 M5, BHF(R-H)
(1), R (EF-Q)MA(ER-F)(3)M—1d 3
TR _RAB MRS, A CER-B)(4), F(E
A-RE)SMF(ER-EF/)(6), X3 PHFEK
HARMREDH TR, RESEBRSSE., BE
TEREHSHE, AR TX3IAMF k. AlX
3T ERAMRMBEY S SBWNF RS Wt

fTMS K HPLC ¥, “E RV S8, W LIEMN,
ELKRTFHARFKNBERK.

3 — BK (cyclic dipeptides) B £ # & ¥ 35
#0351, 28 Ueda fil Cook ™" kx4 M T 4k
AHRTHM 6 MF M 14 MHEF RS 20
), ERR: R CH-I) (1P, 3 (F-58)(8)1%, 5
(-0 (M, B (RFE- (1001, B (£.58)
(11), FR(F-Bl ) (12), FF (N-H 5B ) (13), 3F (8-
B)(14), B (BRSSP, R (RERX)
(16)1, FH(4-4) (1)1, F(E- &) (18), FF(A-
F(19)), 2R BE-F8) (200", Ko 11~14, 18 B 5
ke, HEgW(E NSHEBEE, F4k 2,6~
8, 14~20 BIEHRERE, 2,16 R 18 REFEEY
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Fig 1 Siructures of new compounds 11~14, 18.
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Perkin-Elmer 577 BIZL 5368 (X (KBr £ ). B
342 i A Bruker AM-400 (400 MHz) 1 DRX-500
(500 MHz) U8 B 3L 10 (AR IR B AR ).
El 5 FARMS B VG AutoSpec-3000 B 5 # {X M
o WHW A S E LC4A BUEE (B,
partisil ODS-2 alltech 4.6 X 250 mm; I8 ¥ R 4,
CH,CN—H,0(3:7), #i#&.:0.4 ml  min '; R
iﬂ'J.iE{’:-.ZZS nm)o

AW TFHEAREAREREEPLEHIE,
1 EMSHE

FHRTFTFREI8 kg WS, BT HRgH
BRI 4 W, S 5 he MERGBET 31508, &
BEBZETKP, KB EMRE.ZBLBE. ETH
FH, ZRZEER L 180 g, SR (200~
300 A ik, AR —FRE(0~30% ) KA, 5
W4 TERSE, BB TLC 82 M, BIF K5 W
Witk — kB H #1 RP-18 Z 2 G5 &, B9
3 ikia™ 1(38 mg), 2(25 mg), 3(22 mg)F 1
oS 4.5, 6 HEAR A W9 mg),
2 BE

L4 1 FHRE R, mp 155~156T, [«]87
-71.25°(CHCL, 0.4), (i =B R BA4E, 7+ F A K
) HisN; Oy (m/z 210.1359, ¥ 1.0 mu). IR(KBr)
emn”!; 3300, 1650, '"HNMR (CDCl,, &):5.79 (1H,
br.s, NH), 4.10(1H, t, ] = 8.0 Hz, o-H,, ), 4.00
(1H, dd, ] = 3.4, 9.4 Hz, «-H,, ), 3.63{(2H, m, &
H,.), 2.33(1H, m, 3-H,,), 2.05 (3H, m, 8-H,,,, -
Hio. ¥Hpw ). 1.89(1H, m, v-H, ), 1.72(1H, m, 7-
H,.),1.50(1H, m, -H,). 0.98(3H, d,] = 6.5 Hz,
8-Hp,)» 0.92(3H,d, ] = 3.7 Hz, 3-H,, ). PCNMR
(CDCly, 8):170.0(CO), 166.2(CO), 59.0(CH, o
Cy)s 53.5(CH, a-Gp ), 45.5 (CH,, 8-C,,, ). 38.8
(CHg, B-Ci,), 28.2(CH,, B-Cpr0)» 24.8(CH, ¥-Cie ),
23.2(CH,, 8-Cy, ), 22.8(CH;, 7-C,0). 21.3(CH;, &
Creed e

k&H 2 BE¥E mp 138.5 ~ 139C,
[alf = 192.59°(CHCl,,c 0.135)., Bi=EARER4:,
SFAHRCLHEN O (m/fz 244.1200, V 1.2 mu).
IR(KBr) cm™': 3300, 1650, 'HNMR{CDCl, 5).

7.27(5H, m), 5.61 (1H, br.s, NH), 4.25(1H, dd, J
=3.6,10.7 Hz, «-H,. ), 4.06(1H, 1,1 = 7.3 Hz, o
H,.)» 3.59 (1H, m, 3-Hg. )» 3.59 (2H, m, 3-H,, ).
2.75(1H, dd, J = 10.7, 14.4 Hz, 8-H,,,), 2.32(1H,
m, B-H,, ), 1.98 (2H, m, ¥-H,,.), 1.89 (1H, m, §
H,,). CNMR (CDCl, &): 169.3 (CO), 165.1
(COJ, 136.0(¥-Cype ), 129.3(5-Cyp.), 129. 1(e-Cype ),
127.6(&Cppe}, 59.2(CH, 0-Cpr ), 56. 2(CH, a-Cype )
45.5(CHy, 8-C,.,), 36.9(CHy, B-C,p.), 28.4(CH,. B
Coro)+22.5(CHy, ¥-Coro

ka3 BEBRE mp 261 ~263C, [«1F
+21.0°(CH;OH, ¢ 0.6), B =B R BA4E, o+ A
C1sHz2oN2 0y (n/ 2 260.1518, ¥ 1.7 mu). IR(KEBr)
em™': 3300, 1650, 'HNMR(CD,0D, 8):7.25(5H,
m),4.30(1H,t,J=4.6 Hz),3.65(1H, dd, ] = 4.2,
10.8 Hz),3.26(1H, m),2.93(1H. dd, ] = 4.8, 13.6
Hz),1.41(1H, m), 0.84(2H, m), 0.72(3H, d, ] =
6.6 Hz), 0.67 (3H, d, ] = 6.6 Hz), *CNMR
(CD,OD, 8}:170.6( CO), 169.0(CO), 136.8(C},
131.8(CH), 129.7 (CH), 128.5(CH), 57.5(CH},
54.2(CH), 45.3(CH;), 40.3 (CH; }, 24.7 (CH},
23.3(CH;).21.5(CHsJ.

BEY HENE H-HBHHE HTELSO
mg), KB ¥ HPLC t%F 3 -, {% 8w ia) 4 51
#28.7.46.1 ¥ 51.9 min. M El %854 F
B 246,260 B 204 M 34 _RRARMEBEEH,
HHAE R (EF-H), FCER-REDMF(EF-=E
Pl BIMNERTEIMLEY. HiX 3 MR
BG4 5 HPLC, E1 K% & &4y ¥ E1 g, &
BAREHE.GFEMFFASRRABES YL —
H(E LD,

3 Foh(1~20008 8

28 Uedd ", F R 1~5 R 7~13 21
BEMT.

TEL-BER (2 mmo) W L KERBEEDP, T
—10C e W MERBE (27.8 mmol), EZERTF
B 2dE BERERNALCRBECHTS.

KRl L-EER TR ARE REAt, B
AT,
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Tab 1 HPLC retention time, EI-MS and HREI-MS of natural and synthetic mixtures

Matural mixoure

Synthetic mixture

4 5 6

4 5 6

28 B 46.0

Retention ume

3.8

28.7 46.1 51.9
294(40), 260(10), 246(92),204(31), 175{41), 15535,

E1-MS m/z / %  294{22),260(32}, 246(54), 204130}, 175(26), 155(20),
141032}, 127¢471, 120031, 113(445,99(26), 91{1003,  141(10), 127(72),120(42), 113{44), 95035}, 917100},
77(223.72(28},65(31}.57(40) 77(27), T2(631.65(351, 37(35)
HR-EI-MS 246, 1372 260. 1530 294, 1371 246.1366 260, 1520 294 1369
{9.-0.3mu) (Y.-0.3mu) (¥, -0.3mu} (V.0.2 mu} (V.0.4 mu} (v, -0.1mu)

18 L-F E# (5 mmol), NaHCO, (10 mmol) 5
FHEIEAK0 ml), BiINFEBEE (6 mmol) Y ZH7
HEw(0mh. REBESHMEZBEHE 224G, ¥
B LB, mEIBAK Q0 mD) IR, F 2.8 Z 810
mD)FER, KR 0.5 mol- L' E ML E pH
SEHR REBEAZMZEE(30 ml) 4 HZER 3 K,
EHERY, T KRB TR EEFEESHRY,
BiikpetaigsBtotank. kERen®
FFABMSHEEN N-FERE- L-EEM. B
A L EEMERQ.7 mmol), N-FHEBKE.L-&
BEEM=ZFK2.7mmo) B E T 8 ¥4 (10 ml)

HEOCHE 4 h REEZER AR, T8, ®
ERERA, HRAVBTZELOE KKA 2%
HCI, 5% NaHCO, fI/Ki%, AR T8, HEE
@5, FERE LS BaaR A, BEHAET
(5 ml), i1 10% xBTS 8%, TLC MM
Y, 5 5 I 5, b BB R A0, BUEBR 4. A
MEmErHE sk BR R

2] Cook!" ik, 3 2Bk 6, 14~ 20 &AL il =
MF - L-BEMETIOKZZED, InfkF 5 24
h, % T B, 18 B 2B P AL N SRR
i EF k. SERLE2,

Tab 2 Resalts of the synthesized cyclic dipeptides

El-MS HR-E1-MS

Compds  Form “5:'51&‘1 fﬁ’%’ (aly /70 exv /70 av "HNMR BCNMR
mfz{ %} calc.
11 Needle  89.1 - - 118.59  1B4[M]* 184.0833  4.23(1H.m),4.16{1H, m), 184.2(C0), 178.8/COy,
crystal { CH,0H, {6) (184.0848) 3.90(2H,m),3.58(1H.m), 74.1{CH.),72.6(CH),
¢ 0.39) 3.331H, m),2.31(1H. m},  70.6(CH), 58.6(CH,),
1.96(3H, m) 41.9(CH:}, 35.6(CH;)
12 MNeedle 85.2 - -117.60 199 196.1011  7.35{1H, NH, br.s), 4.24 180.1(CON, 175.34C0),
crystal {CH,;0H, (M+1]* (198.1004) (1H,m),4.09(1H,m). 75.3(CH), 69.5(CH),
¢ 0.304) (20 4.00{1H, br.s), 3.90{ 1H, 69.1{CH), 55.0{CH,),
m}, 3.55(1H. m}, 3.4B(1H.  38.2{CH,}, 32.2({CH,),
m}. 2.30(1H, m}, 1.99(2H.  29,7(CH,)
m), 1.87{1H, m), 1.31{3H,
d.J=4.5 Hz)
13 Weedle  73.5 - +77.26 297(M]~ 297.1456  9.82(1H,NH, br.s), 8,40 166.4(C0O)Y, 16411003,
crystal {CH,OH, (41) {297.1477) {1H,d,]J=8.0 Hz),8.06 135.B(C}, 127.2(C},
¢ 0.288) {1H,m).7.91({1H. m), 7.82 123.B{CH},122.1{CH
(1H,m},7.64(1H, m), 5.02 %2}, 111.0{CH ~ 2},
{1H, br.s), 4. 48{2H, m). 107.8(C), 63. 1(CH),
4.17(1H, m), 4.02(1H, m), 59.0(CH}.44.4{CH,},
%. Sggiﬁ.s)i 31;695{{11-1. m]li 32.2(CH,}.2B.2(CH,).
-844{1H, m},2.05{1H,m),  27.2(CH, },20.4(CH.
1.45{1H,m), 0.54{ 1H, m) 2} ()
14 Whie 58 280—282.5 - 326[M]* 326.1260  11.39(br.s, OH),9.16(s, 168.B{CO -« 2),159.2
powder (12} {326.1267) NH), 7.24{4H% 2, m), (Cx2),133.1(CH™~ 2],
4.5001H % 2, m), 1286 B{CH < 2),117.6
3,29(1H » 2, m), (C~2),58.9¢(CH~2),
2. 73(1H %2, m) 41.9(CH. - 2}
18 White 54,6 228—228.5 - 262[M]* 262,0805 B.10{NH,s),4.32(1H* 2, 169.9(CO-2),60.3
powder {49) (262.0810) m),2.15(2Hx2,m),2.20  (Cx2),31.0(CH, ~ 27,
(ZH" 2)| 1-90(3“3(2.5} M-I(CHE ‘ 2).
16.9(CH, - 2)
£ ¥ ¥ ® 2 Takeya T, Yamaki S, Itoh T, ez a/. A general synthesis

I FEARGHE B AR 0. MR
WL, 1992:82

of { + )-dibenzocyclooctadiene., Chem Pharm Bull, 1996,
44:909
3 OB KR BEE S EHEE RSN L
{II1) . P E A, 1984, 15:450
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6 Ueda T, Saito M, Kato T, er of. Facile synthesis of
cyclic dipeptides and detection of racemization. Bull Chem
Soc Jpn, 1983,56:568

7 Coock B, Hill RR, Jelfs GE. Efficient one-step synthesis of
dhasterevisomeric eyelic dipeptides from amino acids: Three

et al.

diasterecisomers of cyclo- L-isoleueyl- L-isoleucine. J Chem

10

11

Soc Perkin Trans, 1992,10:1199

Vicar J, Smolikova J, Blaha K. Amino acids and peptides.
CIX. Synthesis and infrared spectroscopy of 2, 5-
piperazinediones derived {rom proline and pipecolic aad,
Callect Crech Chem Commun, 1972,37:804

Nitecti DE, Halpern B, Westley JW. A simple route to
sterically pure diketopiperazines. J Org Chem, 1968, 633:
864

Suzuki K, Sesaki Y, Endo N, et ef. Acetic acid-catalyzed
diketopiperazine synthesis. Chem Pharm Buil, 1981,29:
233

Evzen K, Jiri K, Josel 5, & al. 2, 5-Dioxopiperazine
derivatives. Czech CS, 232,319,1986

CYCLIC DIPEPTIDES FROM SCHIZANDRA
CHINENSIS AND THEIR SYNTHESES

Wang Youchu{Wang YC), Zhou Jun{Zhou J), Tan Ninghua{Tan NH),
Ding Zhongtao(Ding ZT) and Jiang Xin{Jiang X)

( Laboratory of Phytochemistry, Kunming Institute of Botany,
Chinese Academy of Sciences, Kunming 650204)

ABSTRACT AIM: To investigate cyclopeptides from the fruits of S. chinensis. METHODS: Use thin
layer chromatography, repeated silica gel and RP-18 column chromatography together with spectra as well as
synthetic methods. RESULTS: Three naturally occurring cyclic dipeptides and a mixture composed of three
other new naturally occurring cyclic dipeptides were obtained. Their structures were determined as cyclo-{leucyl-
prolyD (1), cyclo-(phenyl-alanyl-prolyl) (2), cyclo-{ phenylalanyl-leacy!) (3}, cyclo-( phenylalanyl-valyl)
(4}, cyclo-( phenylalanyl-isoleucyl) (5) and cyclo-{ phenylalanyl-phenvlalanyl} (6). In addition, fourteen
analogous cydlic peptides (7 ~ 20) were synthesized. CONCLUSION: Cyclopeptides were isolated from
S. chinensis {Schizandraceze) for the first time. The bioactivity of some cyclic dipeptides on the contraction of
rabbit aorta strips with KCI (40 mmol-L 1) depolarization was tested. Cyclic dipeptides 2, 6 and 18 showed
slight calcium antagonism and 19, 20 can increase the contractile effect in high concentration of potassium.
Studies on the bioactivities of other cyclic dipeptides are in progress.

KEY WORDS  schizandra chinensis; schizandraceae; cyclic peptides; synthesis
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