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a. NaOH,EtOH.H,0, b, HBr-HOAc, c. Boc-N;3,Et3N, d. H-1.-Ser-OMe-HC!, DCC,
HOBT, NMM, e. NaOH, EtOH,H,0, f. H-L-Ile-OMe-HCl, DCC, HOBT. NMM,
g. Ph;P, Et;N.CCl,, h, NaOH,EtoH,H,0. i. Fmoc-Cl, j. EtOCOCI, E(;N, k. NHs,
1, POCL, e, m, EtOH, HCl, n, H-Thr-Ile-OMc-HCl, o, J5&MR, t. (i-Pr),NEy,
ZMBLE,6.25x107°M
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BILPRIP 313000 8 B3 Bi DCC-HOBTHi ik &2 3 = AK10, 2 T 10 A PhoP/EGLN/
CCILAETm ©2 351 42 HRE e w11, 4%11(1—Zﬁ;wﬂNaOH-;MﬁM}fr! TS k12,

16/ % 5 5 M8 BT B L 516 FaL IR M- L5 s M TR Sh Bk 4 1 0K
TR, JUE 5K, AR EBREEHIT, 17/RIRYT &ij@éerNﬁﬁm FIE L MR8,

127im8DCC-HOBT & & #4F Jy192, 19a 3/ 0 /K ARG 13190, BL 45 U 5 B4
H319c N9cTERIE T AZK RGBT X, REASERTET AL, RERESWHLL
B E 415, 7ECH,CL-Et-OAc = 4 : 6y IR B — KM%y, & ZEA A B
BB EEREE, BRE S # i HT742,3281(CosH NyOpS,  FRIE 1i742,3294),
=H'H NMRj% EPIL/\ﬁﬁEdféﬁu'F 87.93(s,2H,mEM R 1), &7.59(d,2H . J=10H1z
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B RT450 ), 68,01(d,2H,I=9Hz, BiERFIEE ), 64.98~84,38(m,5H, 5 M
IR ). IR (%58, ) . 3430, 3400, 3020, 2960, 2920, 2865, 1665, 1660,
1630,1488cm™, {131 1 IYNMRE R A7 0 T8+ S0 5 iRz i i Patellomide Afg
R g il ( WTab, b ), #iiircland FRgHsiIRAK 1 HoR~ B Patellamide,
A i g iy, SREBRMT LIRSS KM, Y , HamadaF ARH T {126 F Patellamide
AR I LRCY A ARNBEERT 1. BRI 1 AR Patellamide Al
EWER Y Hamada 558 i 3T 38 W Patellamide A 7 5 77 07 w1 g pl ik 2R
R4,

#1 FUk(1)fPatellamide ARy 'H NMREFH M4 £
Tab.1 'H NMR and Physical Data for Cyclic Peptide( 1) and Pateliamide A

'H NMR 8(ppm)

iy - m.p. Ca]D
%&Wﬁﬁ %ﬂﬂé-S—H FEEN-H C
o T S 0 228- +113.7
Patellamide A 1.47 7.8 7.95(m,2H) 209  (c 0,27
(d,3H,]=6Hz (S,2H) 7.41(d,2H) - CHCI,5
Cyeclic Peptidel 1.64 7.91 114~
SCHRC10) (d,3H,i=6Hz) (S,2H) 115
CyCliC Peptide 1 1.64 7.93 8.01(d,2H) 116- +76
% B (d,3H,T=6Hz)  (s,2H) 7.58(d,2H) 18 {000

1 EAARBEENEY, B8R T AISET RS RAKS KR, Ak SRS
BESH A= (20), 1V F0 M EF M EEEEEERBNEERER, B IRB K
B Es e g sk 1. 1C,=8,38ug/ml; 20 IC50—14.57#g/ml .

2 ZE#HL
B (RBRE) RIEMERNE. Bk %g}ﬂ U
AR FE X-90Q HRELIRILI &2, TMS f %—
Pk, i ZAB-HS B4 R ERIM . _mo__ o™
AN AL 5 DX STAMEBIIE. & B4 N N
FI240C % T E AR, e B2 I PE ~ S'L”“
21 AN TR d
3HYSIE 2 113z /& T ZH1500ml, 20

MAELN 68ml, % ZE-5~-10°C, BMHES

H mEEEesml, BfEsomin, HANH,; (K)

LR, MBAR, SIEHEE, BEREEET, S3FEKE, Kk, H5% Et-OH m
& B, B78g8. F269,3%, m,p.206~208°C. EaJ *-24,3 (c 1,58, DMF) ,

485%& 3 782 FTF350mlFiEmtnEd, E—50~—100’F5 POC1,35,5mlfz
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20
N 453,8z, F°#T74,3%, m,P,52-53°C (el +60,9 (c 0,665, 95%Et—OH),
D

CHNIE 4 52eFILAKIRFL2, 628 T190mI G /KZ B, ikie M T A THRHCI
SEWM, FRFEE2 D, BEBREBEF. ImA250ml B, KIS H T # N efmK,CO,
B, OGS HBE, ALKMeSOT R, BMAERKREN 133825 . 7361,9%.

36.5¢5 f129,2g LB MR OB LM IMIFTI00mI LK EE, SR TH B18/hat
BRERET., HOBiEm, Kok, £KMeSO T8, Briafl. ®AWHILK R E i
S, FAmMB-ZBRE, 1916.8c 6 ,)7535,2%,

TEHE 6 16,8z A T250mlCH,, NG MnO.56g, 60°CTI I 6 /N,

JEEEE, BRWRIEREAERAMB-CRES R, 12,1827, #H72,9%, m,p,
66~68°C ,Ea];0+6.77 (c 0,73, 95%EtOH ),
. JLE Sy W CisH,uN,0,S , Hii{H % C59.67,H6,75,N7.71 5 500886 C59.53,H6.12,N7.48,
H NMR(CDCl;)0.92(d,3H),0.97(d,3H),1.40(t,3H), 2.40(m,1H),5 (ppm)i.42 (q,2H),
4.95(dd,1H),5.15(s,2H),5.70(d,1H),7.35(s,5H), 8.10 (s,1H), MS, m/z(%)362(2.5,m”),
49(100),

8EMBI&E 7 4.2z7F25ml EtOHMH 1 N NaOHKfEE3, 5 FAMA-D- (45)
WEM AT A, B EMIsmUEMHBr-HOAcE ki AL 153,260 D-(4) e M S0k BE —
S, 77H6.6%.

2.7g D-(40) M S A S H IRl 6 ml Et, N AF1omlK, ETHMAE 4
1,7mIBOC-Nyfy1sml =" %, @R TN, BERERRIAIOnLK, AL
BEEL Uk, KEJHINHCIER{L, BT KEPLER, RERAKENK. THGF0.96528,
342 ,4%, m,p,178-—180°C, MS m/z(%), 300(0,8m*), 57(100),

IFE 8 0.96zfL M MAERMRE0, 50 DCC-HOBT 54 &5131.25¢ 9.
F=%96,.9%.

!H NMR(CDC13) 0.93(d,3H),1.02 (d,3H),1.47 (s,9H),2.4 (m,2H),3.84 (s,3H),4.04
d,2H), 4.84(m,2H), 5.24(d,1H), 8.05(s, 1H), 8,12(d, 1H), MSm/z(9%)401 (1.2, m"),
383(15),56(100).

1089 5i#& 1.256¢ 9 T8ml EtOH,)H3.3ml IN NaOHK@#31.12g CHillE %
. TEMOSIEL-F R m PR BB ADCC-HOBTH: &4 & #31.45¢ 10, )7 &
87.3%.

NEHE 1.45g 10, I1mlZE - BH R, 0.85ml CCLIxFIsml Lk, AT
in1.14g PhPy30mIEKCH,CNIE 8, 2, 5/ Palim 78, itk B2 /NI T 3k & 2 1
MASOmIZBANSmlK, BHBYBESHAR. AKERBE, BIEKNa.SO, T 1%
FRERER, REhAEREBRITHUS®E, AmM-CByEE sti, 50.8z11, )7

57.29%, Cad’+10,98(c 0,51,CHCl,,)
D

LE Sy BrCaH N, O.S, 1 it (%) C55.64,H7,25,N11,295 =0 3% #(%), C55.33,H7. 2.4
N10.96,MS, m/z(%). 4.96(2,m*),324(28),84(100), H NMR(CDCl,): 0.7~1.08(m,12H),
1.26(m,2H),1.44(s,9H),1.88(m,1H),2,40 (m,1H),3.75 (s,3H),4.48~5.00(m,5H),5.36(d,
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1H),7.05(d,1H),7.92(s,1H).

12008 & 118KREB12, HIES THRKBER. HO0.78211KMEB0,70g12, =&
91,8%.

13095184 129.39D- (4 ) EME AR T EEAEIAT 50ml I8k fM125ml10%
Na,CO. 1, WA HI T8RS, 64gF moc-ClI90m]l ZIBLIE IR, ZiRT ## 3/
B, REESWEIAN1S00mIKi, ZBEL G AR BRERL, B ORI, mRERAK
Be¥k , &k Na,SO, T, BMERN 59,4218, ~%86,2%, cajfj + 10,47 (C 0,86
CHCly), MS;, m/z(%), 422(4,8m*), 178 (100),

4REE 1405E5 SR B30l B7e137456, 2e R R14, E89,1%,

[a]iu+18.08(c 0.968,CHCl,) .

158 %i& 15m0H&E 4 mnl& i 2 B, H6,2g14%434,8g15, m,p,96~98°C,
FERT79.8%.,

FTESH CiHuN;0,8 . B it 5%, Ce8.48,H5,21,N10,42, 3¢ ¥ 4. C68.00,H5.28,
N10.36, ‘HNMR(CDCl;); 0.6~1.16(m,6H),2.32 (m,1H),4.20 (m,,1H)4.51 (d,2H), 4.92
{m,1H),5.44(d,1H),7,2~7.87(m,8H)7,89(s,1H).

1609 1600R& S 5 RIRT B 2% 1, h4.752 1543 4,662 B 3K k16, &
77.9%,

1TTRHE 17T00HE S 6 L. H2.45¢16M1, 7eL-HEE-L-7 REARHF
BRihmEth 31,81 Wi R1T, = H52,7%, Eaji°+16.9"c (c 1,24, CH,OH),

TEE S C3HoN Sy, it {H % C64,56,H6.33,N8.845 KIA{EH %, C64.75, H6.66,N8.41.
{HNMR(CDC13)0.7-1.08(0,12H),1.28(m,2H),1.62(d,3H,] =6Hz),1.88 (m,1H), 2.44(m,
1H), 3.75(S,3H),4.25(m,1G)4.44(m,3H),4,54(dd,1H),4,96(m,2H),5.70 (d,1H) ,7.14 (d,
1H), 7.2~7.84(m,8H),7.95(S,1H) , MSm/z(%), 632(3,m"*),367(100),178(92).

1889%) & 1.35g1TiaTomluRmE, R THH: 1 /A, BEME/NE 7 k%, &
A EB00m A hBEE 5 5B, £50,73¢18, ©%83,2%, m,p,104~106°C,

19aiyfl & 19anukl& RS 9 W % . B 0,66212700,5718%F 1,12g19a , -
%93.5%.,

tHNMR 0.76~1.06(m,24H),1.20(m,4H),1.44(S,9H),1.60(d,3H),2.0 (m,2H),2.4(m,
2H),3.75(s,3H)4.36(m,2H),4,52~4.72(m,3H),4,96~5,04 (m,3H),5.20 (m,2H), 7.40(d,
1H),7.92(s,1H),7.96(s,1H),7.24(m,2H),

19cHEI& 1.12¢ 192/ ~ It 0. INNaOH /K #27580,67¢g19b, 7 %61,6%.

¥0.67g19b, 0,195¢ ARER E F10mlEtOAc, IKFRATMAO0, 2233 &
BROBENENE, KBS HTEE 2 DN, SRTRECNY, FUELE. BRKEET,
BHigMEREEN SR, ACH.CL-EtOAc B ERFAF273me18C, ™ &34%,

IHNMR(CDCl13)0.6~1.08(m,24H),1.20(m,4H),1.43(S,9H),"1.60(d,3H),1.88(m, 2H);
2.40(m,2H),4.25(m,1H),1.40(a,1H),4.68(m,2H),4.88 (m,4H),5.12 (m,1H), 5.28 (a,1H),
7.20(d,1H), 7.30(d, 1H), 7.90(S, 1H), 7.93(S, 1H), MSm/z (%); 1027 (6.9, M* +1),
926(6.9), 562(4.16),546(3.47),57(100),
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18R 207meg19CHm A 2mIKiS M ZR OB, A KiE LB 40min i3 s # By
ABH=ZRIE, BRHHMA30mICCL, HEERIER, P.O; EEETHR1 N %
N3 2 PR AP SE A SRR K,

F500ml =A R M N200ml 08K, 0.34ml(i— Pr),NEt, 95°C Tzl #, 6
JINER PR N NS S (R AR S A K B 120mI L B IEIK, SRR TH#E 2 K, Wik
WHEZET, H40mlIEtOACEIR, K¥E, T/KNa, SO T, MEERKZEtOAc i A Bl
BREHS 8. FCH,CI-EtOAc BB, B18mg 1, & 12,02%,m,p,116~118°C,

20
(e +7.6(c 0,1CHCL,)

tHNMR(CDCl;); 0.52~1.12(m,24H)1.20(m,4H),1.64(d,3H),1.8~2 4(m,4iH), 4.36~
4.52(m,3H).4.54~5.09(m,2H),5.00~5,24(m,2H),5.20~5,52(m,2H),7.59(d,2G), 7.93(S,
2H),8.01(d,2H),MSm/z(%). 742(870M*),699(100),685(13),614(6),306(60),223(9),154(6),
55(96),

IRRK 20 RS HGARUERBK B R ZBE IS, oA, JIEGN KA
k20, m,p,149~151°C,

MS m/z(%), 760 (3.8m*),742 (10.45,m —H,,),699 (169),'HNMR (CDCl;); ,.52~1.16
(m,24H),1.26(m,4H),1.63(D,3H),1.8~2.48(m,4H) 4.76(m,1H),3.98 (m,1H), 4,28~4 .64
(m,3H),4.68~5.00(m,1H),5.04~5.60(m,3H),7,44(d,1H),7.52 (d,1H),7.88 (1H), 7.92(S,
1H),8.08(S,1H),8.12(1H),8.38(d,1H).
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Studies on the Synthesis of Patellamide—A Derivatives
Long Kanghou* Jian Zhkigang Jian Denlong

Abstract

The reported patellamide-A(1) was synthesized from D-(Val)Thz-OH,L-iso-
leucine, L-threonine, and L-serine. Bz-D-(Val)-Thz-OEt(7) was synthesized by
imino ester method, The serinc derived oxazoline methylester(11) was produced
by the phyP. LEti;N.CCl, procedure and hydrolysis of 11 yielded the oxazoline
acid(12). The threonine derived oxazoline(17) was synthesized by imino ester
method and deprotection of 17 gave rise to the N-deblocked oxazoline(18). The
coupling of 12 with 18 yielded linear peptide methyl ester(19a), which was then
converted to pentafluoro phenyl ester(19c). Deprotection and cyclization of 19¢
produced 1. 1 is an unstable compound and can be hydrolyzed to cyclic peptide-

(20) by water in solvents. Both 1 and 20 showed antineoplastic activity.

Keywords patellamide-A, cyclic peptide, thiazole, oxazoline, antineoplastic

activity
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