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MW D-ZFigss, L-HE8% L-RESBREE, FRTHEHEFK Ascidiacyclamide, 3
BD-(F) RS ERA TR ESR, BRERDPPARZEERL™.
XEiF WK, Ascidiacyclamide, PUMUREIEM:, "Rrenk, IR

WL IVE R RS 4 B BHE20 N IR, BN HHS, BEBIANAESE,
5l T AN A, Ascidiacyclamide 2B B4 B RHILAK, 45 M qn

—FLZJ: .
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o’\N’"\ﬂ S H}100%. FKAGE MR T HikPatellamide A B3 f)
. N-{O B, XHERSAscidiacyclamide 4 5.
0 A (D-41 ) -BUWEHBE 4 & RRI% 8 A,
N N=2_<\ BANE I TR T EEMI S R IER, BEENE
sH NG ALY PR L BERS FR—ANEG, BN & AR
A 0 H—Rpgs )5, BADPPARR R B 3 H 474
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1 AL

D (41 MM FEMZ A1) A HBrHOAC T AR 2, 25 BT
Lo EMADCC/HOBTH ik 4275 3, H'HNMR 3% i Boc— i 9 4 H #
81,474k, i, 85.60(d, 1H)HBoc—NH—B R i, 67,328k —NH— &
FHE, 8 FHCI-EtOAcHm AR A5 minfl 4 i L- 354 M-D-(4) M3t B 7
B4, B HNMR#EPRBoc—WHTFESHSE , 08,20 (brs, 3H)RN'H, 1y
RS, BURTESBRER5(58.5, s, 1H), k#—NH—RTE 89.3(d,
1H). ‘
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a. HBr-HOAc; 90%, b, DCC/HOBT, Boc-L-Thr, 99%, c. HCI-EtOAc, 90.9%,
d. Fmoc-Cl, 96,3%, e. CICOOEt, f, NH,*H,0, 756.9%, g. POCl;. Pyridine, 82.3%,
h, HCl(g)/EtOH, i, K,COy4. (b, i, 93%), j. Piperidine, k, 0,1 N NaOH, DMF,
I. DPPA, DMF, (i—Pr),NEt (4.8x107°M)

9-FHREBRBRESL-BREREBNRPR LRSS, 5§ SERPR Z8EM,
BERREGE, 6B/KRET. 1 5Z28AEHCHR)FETRMARNMTEES . &
CHCLH 4 58 MWK 4 RIS, 9 K@EERPESFI, N EFERBER TH
DPPAREERZRE BIifA T. FHKRERIESRADHE 22— K.
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2.2.2 24%l% 6.7z 1 mA3omlfnHBr-HOAc, B FHH R M2h, MA300
mlEKZ &, KB LB 0min, 318, BEAALKZBERFHAGSRECRKE 2,
P O:-H,SO T &% LRETRB6.58, P~ FI0%.

2.2.3 3.#9#l&  7.7z2xF13oml THFfh, AR TEEE-L-%5Re. Ogt”
HOBT 7.0g, N-HXMWH 2,5¢, WKIFEH THHEEREM. MDCCs.8z, Wik b
HREL3h, FRTRE 1R, iEXEE, VRZRZEBERWK, GHIER, B ER KRE
#, F150mlZ.BRZBEiIEM, 5%NaHCO, gk, BH 2N Emk%k, RE KEED
t, HKNa,SO, T, WEREBF, HETHRES.4g, ™ E9%.

'HNMR(CDC],) ppm-; 0,92(d, 6H), 1.0~1,4{m, 6H), 1.47 (s, 9H),
2,40(m, 1H), 3,70(s,1H), 4,04~4,56(m, 4H), 5.22(m, 1H), 5.60(d, 1H),
7.32(d, 1H), 8.1(s, 1H), '

2,2.4 48H4& FEIHRBAHTTFI.3g3 HMAImgfHCI-EtOAcHR, R
30min, fIA100mIE/KZEE, WE1h, FlHkdk, BERALKZBR%R2 K, AET
HEe. g KA EEK, %90.9%. 'HNMR ( CDCl, ) dppm; 0.8~1.4(m, 12H),
2,28 (m; 1H), 3,8 (m, 2H), 4,32 (q, 2H), 5,0 (m, 1H), 8,20 (brs, 3H),
8.5(s, 1H), 9.,3(d, 1H, J=10Hz).

2.2,5 5#%&  Hlog L-BEEEME200m] 10% Na,CO, filooml —EIF T4
M, BHERER, KBEHTRHMFmoc—ClH ZH IR 24tk (Fmoc—Cl19.6g, 150
ml=EIRE L), 3ominAimss, HEi2omin, RIB FHHh, K&, SREACEK,
R, AT 18758.2¢5 » mep-147~148°C. KEAKFEBREI000m], Z B 4 1K,
FLZ Bk, KEERBHCIBR{LEpH=1~2, ZBZEEN 3 Kk, Kik, T/KNa,SO,
T, BERER, BEETRELSBL17.7¢5 . RESHCHERE K. ™ R6%.

'HNMR(CDCl,)8ppm; 0.98(d, 6H), 1.24(m, 2H), 1.96(m, 1H), 4.19~
4,44(m, 4H), 5.30(d, 1H, J=8Hz), 7,2~7.8(m, 8H).

2.2.6 6&#l4  32.5g5 7 F200ml THF/, jnEt,N 13ml, wk#Bn = -8,

BT oml CICOOEt, 7Tmin WiN5E, SkEEHHE 20min, JINEK 15.4ml, 3 #
40min, BEER, SIREHERE, EREERER, §HE®, KEEPE, %K
EtOHEZREBEHEM#25.0g, X 76,9% . m,p. 184~186C, [al,*°= +93.5
( THF, ¢=0,01). :

SEESH: CouHaOuN,w 3 HME (%), C71.57, He.86, N7.95, 5B (%) .
C71.49, He.76, N7.61.

2.2,7 T#%E& 11.3g 6 FT100ml FRMER, HHE-5C, #HFTHERMPOC!
BCH,CLix#%(3.9m! POCl,, 7ml CH,CL,), MzfE4E4:4% 20min, HA500ml (73
K, ZEZ BRI 4 R, 2N HCIRR IR ZBRZ RN 4 Ik, KEEEWE, T/KNa,50,F
B, MEREF. 80% EtOH H4515 8.8 B B4 RS B, ™ £82.3% . m-p.
124~126°C, Calp*=-34,9(THF,; ¢=0,017).

oM, CuH,O0.N,, HEE (%), Cr5.42, He.63, N8,38. 32 W {4 (%),
C75,12, He,66, N8, 37, tHNMR(CDC},) ppm; 0,82~1.02(m, 6H), 1,33(m,
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2K), 1,72(m, 1H), 4.2(m, 2H), 4.5(d, 2H), 5.2¢d, 1H, J=10Hz), 7.26~
7.82(m, 8H)

2.2,8 8 ##l%  #1.2¢7 A TF20ml CH,CLth, #nA0.33g/KEtOH, kBN H
TEHCH(K)5hE, #HFRTkED 24h, 10°C FREBEFSBEEBEERY, K 85
#HT3oml CH,Cl,, $EHTFTIMAKRK, COu5# LUE H T RZAS, Bty WA
#, Kik. T/KNa,SO,TJ&, MEREH, EP,O-H,SOFEBSE L TG 1.27¢
HHERK, 7RI,

'HNMR (CDC1,) 8ppm,; 0,85~1,11(m, 8H), 1,19(t, 3H), 1.8 (m, 1H),

4,11(g, 2H), 4.38—4.64(m, 4H), 5,02(d, 1H), 7,2~7.8(m, 8H).
2,2,9 9t5#l%& 2.8z4 AT 8oml CH,ClL,Hjn3,o9¢8 , N-FHEGW0,71g, ik
ERREL 4 R, IEXFEHGEK, BEREZER, B looml ZRZ BRiaM@, Kk, £ K
Na,SO, F#. BEREF, F200gfK(60~120E)ENS B, AHM-Z 82 F
B, EAEME, 2RI 11 RE—EEY, EEST5E3.368, R T4.2%. W
WH-AHEBELREGHAHKER. n,p. 216~217,5C,

'HNMR(CDCl,) éppm, 0,86~1,33(m, 12H), 1.20~1,38 (m, 5H), 1.4
(4, sH), 2,05(m, 1H), 2,36(m, 1H), 4,0~4,5(m, 6H),4,8(m,2H),5.2(m,
H), 5.72 (4, H, T=9Hz), 7.24~7.96 (m, 9H) , 8.10 (s, 1H). MS; m/e
(%): 6.45(m" +1, 100), 423(10), 338(30).

2,2,10 10%9#& 0.90g 9 ZEVKISAH FIMAS.5mIERE, 7E0°C FHiHLh, BIERE
BRUE, HMA30°~60°CHAmAL 20ml, FIEMZ, EE 2K, EAETH 2h, A 50ml
LML 1k, EETHRIF0.37g. 10,

2.2,11 1e#& (3 EEBEME) LEH10ET40m IDMFH, KBEAHMTMALON2
NaOH 0,99ml, #i#2h, MA4A 4 F 10 FH (5 2 KINA)E11.

2.2,12 Ascidiacyclamide#l& LFE~#HHDMF®ZEl6oml, WKILWAHT Hit#,
HWIMDPPARDME & (0,36 DPPA, 10ml DMF). F1h s, #HEFEM BEL
ZHEE0.17gyDMF i (10m! DMF), #itkK M. -5°C FRM16h, 0~5 ‘CK M 33h,
BMmMADPPA 0,36g, ZRHAEZERK0.34g, 0~5C T Hithk 3 K. KT 50°C L B
BRiaFl, FM8oml EtOAcikf@, /Kik, £/KNa,SO,FH, WIEREN&0.31g, A 50
60~120 0 K EEN %, CH,CL-EtOCAckFEH. £CH,CL:EtOAc=2:3~1:4
&AMk, AETHRE0me. FE.1% (N 9 FiH ). m-p-238~240C ( ¥
B ), (a)py*+156(c 0,1, CHCH,),

'HNMR(CDCL,) éppm ; 0,7~1.5(m, 34H), 1.9~2.4(m, 4H), 4.20~4.8
(m, 6H), 5,2 (m, 2H), 7,40~8,1 (m, 6H), MS,; m/e, 756 (M*, 5.9), 713
(2.8), 181(100). TCHEHW: C.aHeNsQeSe: 736,98, 3 HIE(%). C57,12, He,92,
N14,80. £3f (%), C56,86 H6.89 N14,58,
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A Study of Total Synthesis of Marine
Cyclopeptide . Ascidiacyclamide

Jian Dunlong®* Jian Zhigang Long Kanhou
Abstract

Ascidiacyclamide, isolated from ag unidentified speecies of ascidian col-
lected in Australia, is a cytotoxic cyclopeptide containing thiazole and oxazo-
line amino acids, We have synthesized it from D-valine, L-threoine and
L-isoleucine, D-(val)Thiazole amino acid (1) was prepared by imino methad
from D-valine, 2 was obtained by Boc-cleavage of 1. Coupling of Boe-L-
Thr with 2 was achieved by DCC/HOBT method to produce the dipeptide
(3)+Deprotection of 3 gave 4 , Condensation of 4 with imino ether yieled
oxazoline intermediate (9) in 74% yield, Deprotection and ecyclodimerization
of 9 with DPPA produced Ascidiacyclamide.

Keywords marine cyclopeptide ascidiacyclamide, antineoplastic activity,

thiazole, oxazoline
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