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肺lacrollde from a Marine Dinotlagellate
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θ,たrざ7J―θttPア, アど,,α′? C′ὰをィ47rCP立ん。●′。/とrrt`7′,てF

だ力″ルて,″′″り,rα′最lcr″●ビ、)θ oゞた″み0を`′P,ごと,,とで,s,41θざα★α

5夕先ド5」7,yrFr,α″,α″ブσ′イ̀わort並"θ(ノザイ旨た″れ″“′″rlr′と1/K
最f仰?ご容、r F・ビt r 7 1 f rリドメ|デザr r pゅ,殆ゎ。7 7」〕びf / ~ tり, "

"な励 0たθf力″αて,ル

Rc2cで,とで17θご″θわご7 5.2rlr17

A 1 5 - m c m b c r c d  n l a c r o l i d c , i r i o m o t e o l l d e - 3 a ( 1 ) , W i t h  a l l  a l l y l

cpoxidc has bccn isolatcd from a marine benthic dinOIIagcl―

latc И″力″カガ″初sp(Strain HYA024),and thC Stuctlrc was

assigncd by dctallcd analyscs of 2E)llMR data Relative and

absolute conflgurations 、vcrc clucidated on the basis of

confomational sttdies of l and its acctonidc(2)and

modiflcd Moshcr's lncthod of l,respectivcly I=omotcolidc―

3a(1)and thC acctonidc(2)exhibited potently cwOtOXiC

activiけagattSt antitumor cclls

Marinc dinonagcllatcs arc known to producc bloactivc

sccondaり mctabolitts l Mcmbcrs of И″♂み:″;れ,″初 arc arnong

thc I■ost abundant and(止vcrsc sand―d、vclling bcnthlc dlllonagcl_

latcs worldwidc,2 and havc bccn provcn to bc importttt sourccs

of strtlcturally untquc polykctidcs 3,4 MaCr01ldcs such as am―

phidnottdcs,3.5 canbCnolldc―I,6 and al■phidinolactoncs,7 isolatcd
from symbiotic or frcc―swimming dinoflagcllatcs″″ 力77rガ″″

sp,havc various carbon chains as、vcll as ircgularly introduccd
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Cl branchcs and oxygcn substitucnts Morc than half of

atthidinolldcs posscsS Odd‐numbcrcd lactonc ings such as 15-,

17-, 19-,25-,27-,and 29-mcmbcrcd macrolidcs 3a

Rcccntly,wc havc scrccncd numcrousン″Pみ↓″↓″″″″ strains

by using gcnctic analyscs,8 cytOtoxic scrccning,and mctabo―

lomics analyscs,alld foimd an′ 兜カデブ筋ブ″″ strain,namcd

HYA024,that produccd unknOwn cytotoxic macrolidcs Thrcc

nCW CWOtOXic 20-mcmbcrcd macrolidcs,lhomotcolldcs-la,-lb,

and-lc,havc bccn isolatcd froln thc strain 9 FMhcr cxallllnation

of thc cxttact lcd to thc isolation of a cytotoxic 15-mcmbcrcd

macrolldc,iriomotcolidc-3a(1),With a novcl carbon skclcton

associatcd with an allyl cpoxidc molcty Hcrcin wc dcscribc

thc isolation and structtrc clucidation of l

Thcン ″クんど冴筋,″初strain,HYA024,was monoclonally sepa―

ratcd from sca sand collcctcd off lriolllotc lsland,Japall Thc

cul的rcd algal cclls(153g,dry wcight)obtaincd from 400 L

ofthc mcdium wcrc cxtractcd witll thc McOHたolucnc solvcnt

systcm Thc 的 lucnc―solublc matcrials of thc cxtract 、vcrc
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FBCURE l. Sclcctcd 2D NMR corclations For i月omotcolidc‐3a(1)
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ctution of CHCis(200 mL)and CHCl、 /McOH(98:2,200 mL and
thcn 95:5、200 mL)Thc fraction cllltcd with CHC13/イ`COII(95:5)

was chromatographcd sticccsSiVCly by using a Cl、(CH3CN/HEO,
7:3)and thCn NH:一 S102 cotumns(イ ーhCXanc/EtOAc‐ 2:1)A

macrolidc containing fractton was scpartttcd by Cl、HPLC[YMC―

Pack Pro Ct、i5rィm.Yヽ 4C Coi Ltd,10× 250 mnli clucn〔、CHャ

GN/H20(60:40);RoW ratc.2 1alL/mini UV detcction at 210 nm]
to anbrd rlomOtc01ldc-3a(1,23 mg,0 0150ZO)
IriomoteoBde-3a(1)i C010rlcss amorphous.[α]・o+24(ご 018,

CHClュ)キIR(1lcat)11..(3438(broad)、29201707,alld 1215 cm~11
!H and 3c NMR data(Tablc l),ESIMSむ OSiVC)′,′/_‐457(M十

Na)十;ESlMS(nCgattvc)″ 7た469 and 471[ca 3:1.(M tt Cl)];

HRESIMS糾 た 4572566[calcd fOr c3‐ Hsド06Na、 (M tt Na)十
4572566]
7,8‐6たIsoproPylidene Derivative(2)of lriOmOteolide-3a(1).
To a solution of iromotcolldc 3a(1,02 mg)in CH2C12(20,4L)

wcrc addcd 2,2-dimcthoxンpropanc(1041L)and pyridinilinl β―

t o l u c n c s i n f o n a t c ( 2 , どg ) . a n d  d i c  m i x t u l ●w a s  s t t r r c d  a t  4 °C  f o r  i
h Aftcl evaporatioll of thc solvcnt,thc residuc was sublcctcd 10 a

silica gci coltinill(hCXanc/EtOAc、8,1)to affOrd colllpotlnd 2(02

mど): lH N 4ヽR(CDC13)か 101(3H,d,y=66 Hz、 Hャ25)、105

(3Hid、プ=66 Hz,H324),128(lH,m→ H16),141(lH,娘 1,H-16),

142(3H.s、Hs-26),144(3H,s,H.27).157(lH,】 ll,H-13)、166

(3H,d,y=66 Hz,H3~23),171(lHi m、H-4),186(lH,m,H3),

195(lH、dd、ブ=8 2and 15 8 Hz,H-2),222(lH,br d、ブ=140

Hz‐H-13).223(lH,m.H-4),237(lH、lal.H-17),249(lH.dd、
y=2 4 alld 13 8 Hz,H2),267?H,m,Hチ20)、287(lH,br d,J
= 9 8  H z , I I - 1 2 ) . 3 0 6 ( l H , d d , 2 3  a n d  9 8  H z , H - 1 1 ) , 3 6 0 ( l H ,

nl,H-15),393(lH.tiブ =86 Hz,H-8),402(lHnt,y=86 Hz.

H-7),517(lH‐ m→H-14),520(lE,dd、 89 and 152 Hz,H-18),
532(lH,dd、 y=9 8 alld 15 2 Hz,H10),539-546(3H、 m、H21,

H-19,and H-22),546(1百 ,dd、ブ=8 6 and 15 8 Hz、 H-6),582

(lH、ddd,ブ=40‐ 100,and 15 8 Hz,H-5),and 5 60(lH,dd、 ブ=

86 and 15 2 Hz,H-9)i ESl 4ヽS′″た4973(ヽ イ十Na)+〔HRESIMS

ァ″た4972883[calcd ttr c2sH4206Na(M tt Na)・ 4972879]

7,8,15-Tris―(5,一MTPA Estcr(3a)of lriOmOtcoHdc-3a(1).TO

a solution of trtomotcclidc-3a(1,0 2 nlg)in l%4-dimcthylant―
nOIDyHdinc(DvAP)soLtiOn in CH2CL(20 μ L)wcに addCd EtiN

(1/4L)and(R)―(一)―MTPACt(08/ィ L),and thC mi、turc was stirrcd

at 4°C for 15 h Atcraddttion ofMAたdim胡lyl-1,3-propancdiaminc

(2 tlL),thc SOIVCnt、vas cvaporatcd in vactlo Thc Юsidtlc、vas passcd
dilough a Shca gci colum■(hcxanc/_ctonc,8:1)tO afford thc 7、8,―

15-ths―(〕一MTPA cstcr(3a,0 05 nig)of l: IH NMR(CDCh)め

0 8 8 ( 3 H , d 、y = 6 6 1 1 z 、Hャ2 5 ) . 0 9 8 ( 3 H . d , ブ= 6 6  H z 、H 3 2 4 ) ,

113(lH.m,H-13b).136(lH,111,H-16b),146(lH,m‐ H-16a).

166(3H,d,y=66 Hz,H3~23)、 192(lH、 m,Hヽ4b)、195(lH、 m‐

H-2b),197(lH,lll,H17),220(2H,lll,H-2a and H,3),222(lH,
m、H-13a).239(lH、 m、H-4a)、262(2H.s,H220),281(lH‐ m‐

H-12),283(lH,m.Hlり ,342(3H、 s),345(3H,s).362(3H、

s),509(lH、 dd,ブ=8_5 and 15 5 Hz,H-18).515(lH,m,H-15),

525(lHi m,H-6),531(lH、 m,H-14),534(lH,nl,H-19),537-

543(2H,m、 H-21 and H-22)‐551(2点 ,m,H-9 and H-10),5欲

(lH‐m.H-7),570(lH、 nl、H-8),602(lHh s、 H-5),735-742

(9H、nl),and 7 50-758(6H‐ m);ESIMS(pOdiVc)″ ?た11054

(M tt Na)・l HRESIMS″ 7た11053728[calcdお r cssHs9012F,Na

( M  t t  N 4 ) ■1 1 0 5 3 7 6 1 ]

7,8,15-Tris―(R)―MTPA Ester(3b)of lriOmOteolide-3a(1).
Illomotcolidc-3a(1,02 mg)waStFatcd w【 h DMAP(20 rrg)、EtsN

(l rrL),and(Sl (ヽ十)一MTPACl(0 8 rrL)by thC Sattc proccdtirc as

dcscibcd abowc to afford thc 7,8‐15-tris―(R)―MTPA cstcr(3b,012

mg)Of l, lH NMR(CDC13)δ 096(3Hh d,y=66 Hz,Hs-25)、

098(3H、 d,ブ=66 Hz,Hs-24),110(lH,m,H-13b)、 144(lH,

m‐H-16b)‐155(1頂,m,H-16a)、166(311‐d,ブ=66 Hz、 H3~23),

192(lH‐m,H-4b),195(lH,m,H-2b),203(lH,m,H-17),215

(lH,n,H-13a),219(lH,m,H-2a),220(lH,m,H3),244(lH、
】n、HJa).262(2H,s,H220),278(lH.m,H-12),282(lH,m、
H-11),335(3Hls),340(3H.s)、 353(3H.s),515(lH,dd,y=

8 5  a n d  1 5 5  H z 、H - 1 8 ) , 5 1 7 ( l H n  m h  H  1 5 ) ‐5 2 5 ( l H , n t , H - 1 4 ) 、

533(lH‐m、H-6)、537(lH.m,H,19)‐537-543(2H.m,H-21
a n d  H  2 2 ) 、5 5 2 ( l H t t  m 、H 1ヽ 0 ) , 5 6 7 ( l H , m , H 8 ) . 5 6 3 ( 2 H , m 、

H-7 and H-9),604(lH.s,H-5),735-742(9H,m),and 7 50-

7 5 8 ( 6 H , m メE S I M S  o O 苺偵V C )″7 _ ~ H 0 5 4 ( M  t t  N a ) + ; H R E S I M S
,た 11053772[calcd fOr cssHs,012F,Na(M tt Na)■ 11053761]
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