
a.ACYLAMINO RAMCAL CYCLUATIONS USlNO ALLENES AND VINYLStLANES AS ADDENDS: APPLICATIONS TO 

THE SYNTHESIS OF (+lELIOTRIDINE AND (-~DlMYDROXYttELlOlRlDlNE 

Depanmm d Chemslry. The oha Stale Urwersly 

120 W. 181h Ave. C&~rr&us. Otw 43210 

(Rccerwd in USA 5 July 1988) 

Abrtrrct: Total syntlwsor ot the pyrrolhldirw ba8er (a)-helolrklino (4) and (-)-dlhydrOxyheWrk@ne (5) lrom (a-3. 

4c8wcysuccnl~ ar* cb8uwd. Therynl~dIandSr~rrrrundtr~~cycYr~bnrlnvoMnOtneureoc~mud 
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Schuna I: Total SytWwsts d (+J-HhOVti (4) 

‘t&l ” - 

b ’ w 
14 0 

18 Id’ mmw) 

H Ok w N 

0 
1J 

0 
14 



WI nxt rxvnhd th c&W Rderl cyehrrbn. Treatmen of an l&l ntxh#m 04 29 8nd 28. F, wlm Ir+nlqRh b@l& 

sxo-WKMJ Cydizatbn ~bcttvlly (2949.30) w# disqfxMt~ In comprnson wilh rOSUIIS oblalmd with bss htghty tuncliocubcd Q- 

bomrrizrtbn uuW nW naubn CoMlbns. The later e~danation uarned rrnorWb U such ddh bomefitnbn am wd 

cydhalbn. Eatlbr &oe~~atbrte h our WWIW+M WggeSI@d ma thb tM Obfin (26) wOIJk! be OXP&Zad 10 l Xhlba rXO-@ndo 

aaktkdty In the obtefv@I range z5 Thus. we exOmmad the CyCllzOtbn 01 ma atoretnenlloned 131 rnkturr ot 25 an4 26. 

respectivory In accord wUh ltm pqxmd kmmdzatkm th* cyckal~ pfovkbd warty me sama rssulr as mos4 obtained h ttte 

cyckatiOnofmeial returec425and2-6. 
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Y~~k~l_(2~~~yl~2,~~lldl~~~ (8). TO 1 @lr~M adutian ot 7 60 9 (44 6 -0 d iw 6.ea 

3.39 g (46.4 rWWJ ot 2+3&4aebl -1ol,‘*,,127,(4&4tmlDQ., ~mh70mldctrytrc raW’oWan.a&dh 

~n~btlh,vnr~I~Ubrrd6.43g(lbd~)ddls~u_~Ovdra45RJnWIW. Threrul(hgmmwa$ 

HmrtrOOcntemurkrl hrndthowkMwarmmvdInvaa.m. ~~~ m&a w8a IriQlmted wkh 90 ml. d 

m ~~~*~xm (3:T) ud Rhrsd. Ths Yrff@ *RI -tinled h VW ud th WS&I@ (16.9 Q) WM mloqrph~d mr 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

‘R (Ccq) l960.17*+172’0 W’;‘H-NR (CoCg. 200 W) 62.17 (a. 3H. Cl+& 2.67 (dd. Jo lg. 5 Hz. tH, cock), 3.19 (&t. J. 

19. 9 mcr, 1H. CocH2), 4x-4.21 (m. 2H. NC+), 4.81-4.92 (m. 2H. -CH~), 5.15-5.28 (m. 1~. .cH). 5.49 (dd, J. 9. 5 it, IH, 

mk); ‘3c-~R (cmg) 620.30 (Qh s.!% (1). 36.87 (1). 67.32 (d). T1.76 (t). 64 92 (ct). 169 56 (4). 172.48 (s), 172.73 (8). a.49 

(~):@XMmurcrWkrCloHllNO4nUe209.0688.~ndnve209O(TrZ. 

-l.cJodkrc1&11~4: C.~.4l;H,s.%;N. 6.70. Foura?C,575l:H.5.49;N. 682. 

(4S,6R~,boly-l-(2,~kll)rl~2-py~~l~~ (10). To a stlrnd wbtbn d 5.23 Q (25 0 mmor) ot 

hWo8h2OOmld mcthml,~lo-200Chrdry~.rcrl~brth.wrr~3.00g(It.6mnol)d~~h 

mm sgud pwtkra a 15 mh htmrr *rhk nvlrnrWn~ a brth trnprntm ot -20% FIneen nW~es tir Iho tilbn d V-m Iast 

-d-W. ~n~~nwuparred~~mlmrod40mldso~r8ted aq.HIau RodhUn c&arboruII, 40 

ml 01 water and SCM ml ol dlchknwrwlhan. Tha orgrrdc pbs4 was ups4tod and tb aqueous llyrr rxtradocl w&h two 200-ml 

pcMIons d 6eMmme~no. Ttm oomblned cqWc byen wan ctrted ChQSO~ and ooxentrated h VW. The roskUl pab yrbw 

ol was &ssobaJ in SO nl d dWWonulbme ti 5.05 Q (50 m) ot tr@l~nJns. 5.10 g (50.0 mmor) d rcrtk rm rrd 20 

mg d •-(WWB~~~WI~~ wn ddbd h wqmwa ThrnJxlunw#dhrdlorISrrinMdprrlnbned~t00mld 

c9chWomrthrna rnd SO rrL d waler. The cqank phase was washed r*m ~WI 70.mL fmtlbns cd saturatad rqudaur s&turn 

UcatTxxute. lo0 ml d smuratad aqueous Sodium chknbe. Wed (M9SO4) and oorwntrrted h vacua. The nskbal ou was 

chrammlogr~ ovar lo0 Q ot tlica @ (ethyt ~ltebexane. 23) to @ve 4.94 9 (76%) ot ths diaceloxy haam 10 as a psrr yrlkw 

oU: IR (neat) 1955.1745 1720 cm’; ‘H-NW (CDCb. 300 MHz; ma@cMast~~W~ r) 6 2 07 (1. W. CH& 2.10 (s.3H. W3). 2.61 (dd. 

J- 16.7.6.9 Hz. 1H. COCH& 2.75 (dd. J- 16.6.8.3 Hr. lH. CO(%2). 3 65 (Q. J- 15.0.8.3. 2 7 Ht. 1H. NC&$ 4.20 (qt. J- 15.1. 

6.2.3.3 Hz. 1H. Ncb). 4.64 (~9. .I. 6.2. 2.8 Hz, ZH. rCH2). 5.09 (gu. J - 6 3 Hr. 1H. -CH). S 34 (to. J - 8.4. 5 3 Hz. Wt. CHOk). 

6.40 (d. J - 5.3 Hz, 1H. NcHo&z): l%-NMR (CD% peaks 60 to ma)or dilstemonUr) 6 20.26 (ql). 20.51 (et). 33 60 It). 39.17 (I). 

a.93 (a). n.11 (cl). 01.3g (I). 65.61 (a). 169.61 (t). 188 87 (a). 171 01 (a), 208.98 (s); eraU mass cabd lor C12Ht5NOs rW 253. 

O!so, round nye 253.0949. 

(4S,SR~At~~-l_(2,~~~~y~~p~~~l~y~2~trd~l~~ (11). To 8 stinti soMlbn d 1.18 g (4.66 

mnar)o(d~xy~10nd0.Mg(4.~Ommol,0.S1 mL)dthmfM&un4rr~nw~adctmct2Omp(O.ll mnol)dp 

w4mfwsuronlc KM fm~er ud ttm rrrtrltlng mhlurr was uhbd for 56 mh. The reabn nhturr wu chmmatogrvhed 

~~~9dJllCI~(~~~~~~,3:7)lo~~l.~g(~)d~~msrlc~11~8prlr 

ye6owdI. IR (nat) lo55,1745.17OS an “: ‘H.NMR (CDCb. 200 MHZ) 6 1.88-2.52 (m. w&h TV r’s at 2 04 ud 2.17, SH. COG& vd 

Cw. 3 563.T9 (m. 1H. b0+&, 4.5 (tn. lH, NCH2). 4 60-5.50 (m. 5H. CHOK. NcnsI. CH2-bU-i), 7 23-7.61 (m. 5H. &H); %- 

NMR (Cm. 25 d 28 s@m&obomuf) b 20.70 (a). 20.63 (Q). 34.95 (I). 36.23 (t). 38.76 (l&,39.10 (I). *.a (cQ. @ 23 (U). 69.61 (a). 

74.30 (CtL n.05 (&), w.29 (d), 125.21 (6). 126.49 (s). 128.79 (d). 129.17 (d), 129.43 (d). 136.26 (UL 136.65 (4). l6gBO (S). 170 25 



s)mlbaa of pyllolizidilK tmwa 



-hw. The-pabye-lOJd(10.7g)wnwby ckWWogr~over15OgollpLoQd(~~~- 

hexm. 13) )o @a 10.2 g (94%) d Ih s+WaQ+- 20 as I pale yeIW mkt: IR (no*) 2160 an’; ‘H-NMR (CC&. 90 MHz) 6 0 36 

(1. 6H. !XH$. 1.3&2.17 @r tn. W 0+ fnuW4t’J, 2.50 ft. J- 7 Hr. 2t-t. &CH2). 3 273.97 (m. W C++@). 4.56 @r a, lH, ECHO), 

7.2&7 72 (m, 5H. &HI: ljCNUR (CDcb) 6 -0.85 (ql, 19 10 (11, 21.34 (I). 25.33 (I). 30.38 (t), 61.75 (IL 65.30 (I). 63.40 (I). 9638 (a). 

105.87 (s). 127.63 (d). 129.10 (d), 133.46 (a. 137.19 (s). mtss w. mS(rrla?ti hlsrairy) 85 (100). 

vmxo Thmldrrlprlr~Lquld(l67g)wW~byrrdW~ cWWW0Qraph-y (4 m-n thkwmsr: othy( rcaaf~xrns. 15) 
lo~~l.llg(TIK)dJDohol21rtr~~ol:IR(nsat)3340.1605an ‘: ‘H-NMR (Cocrj. 200 MHt) 6 0 47 (1. WH, S0+& 

1.26(&S. lH.OH).2.34(dq.J- l5.1.6Hx,2H,-CC~).3.59(1. J-~Hz.~H.C~).S&~(C?I. J- 14, l.2Hz,lH,-CHSI).S45 

(overt&sWg d, J - 14. 7 Ht. 1H. SGCW. 7 32-7.64 lm. 9-t AN). rkHMR CCOCbI 6 -1.00 (q). 38.76 (I). 61.88 0). 127 72 (a). 

128.81 (a). 130.15 (d). 133.60 (d), 139.28 (8). 146.05 (ct). mass q#cm#n, nV~(relattva nrnsuy) 191 (Mocha. 34),186 (1). 173 (13). 

lQ(331. W(U). 137(22). 13!I(U). 130 (11). W9(16). 121 (34). 113(lOO),~(94):exramau~krC1~H~50SI (M*CH& frW 
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(a). 20.31 Ia. 3157 (t). sS.45 (I). m.13 ($67.21 (b). 127.74 (d), 128.63 (a). 13O.a (U). 133.46 (d). 139.00 (s). 144.85 (9. leX5l 
IsI. 172.64 (a). 173.11 (e); .a& LI aledlor C&+#O& ~345.1397, brnd arr345.1392. 

~rMulhgp3)yekWor(2.56Q)wM- in35mLotdfy -mbnsmdl.12g(ll.l mnd)dtriethyhrrWe. 

1.12 9 (11 1 mfw) Of w l fl#yado. rnd a np d 4-(N.Hc@malhylamttlo)~r were Xuact h 6eQMMW. TtW &WtkM ms 

Uhrd(or5O~,&JtOddllMImCd~ uld100mldWater,anuthry0nrrsn8qwuod TtmaqHaJspbw 

rl8 l xtr8Q.d rR#r lhnr tSO-rM parlbrm ol ~~udttHco~argmkp)u~srmnwrrhedw~h200mld 

mumledaqmu8ladlum- wkY2OOrrloluhnatad~so&mchbkb. ThororJckf8-rwaMaf(@SO4)and 

oDnceN~~Invwu,K,~2.73gdrpr~yrnowumboWwhWlwrsdrOmnoOnphldov~809drlllu~t(~rcrUlr- 

h8~8~1,13) to dlord 2.40 g (M%) d a rbuony 1O:l (‘H-MIA) dksterW mlx%rO Or di#aUMS 24 Y 1 tub v+naV d: IA (nW 

17% 1725.1605 cm’; ‘H-WR (Ca& 500 We; pekr &e to majW&stoWunerj 6 0.39 (8. W* sIcH3). 2.04 (s. W. COCHJ). 

2.05 (8. 3H. CaCt+$. 2.23-2.40 (m. 2H, -CCH2). 2.53 (dd, J - 17.9 Hz, lH, CocH2). 2.64 (CU. J- 17.6 Hz. 1H. COCH2). 3.02 

(&kid. J- 14.77,6.3tQ. lH.NC~).3.52(0~.J-7.5Ht. lH.NC~).5.ltt(ddd. J- l7.9.5Hz. lH.CHOAc).560(& J- 14.1 Ht. 

~H.~SI).6.l9(d.J~5Hz.lH.~)632(d.J~14.7Ht.lH.SICICHI.7.ZS~758~m.W.~:‘~-~R(CDC)J.p1~~ 

to ma)or dtaet- r) 1- 1 19 (a). 20.27 (Q). 20.53 (q). 31.90 (I), 33 70 (1). 40 33 (1). 65.69 (a). 82 05 (d). 127 76 (d-j. 128 87 (d). 

130.26 (d). 133.53 (d). 136.W (a), 145.46 (ctj. lae.50 (8). 169 w (S). 171.35 (8): 4xuz mas8 CJcd lot o1oHn)so5sI m/e 369.1659, 

WI-Id We 369.1676. 

(2)~4S,sR~Ac~yloxy~l-[ydtmothytphrnytrttyt~3-~~~~~p~nynht~2~yff~ttdt~no (2s). To 4 ninsd 

mbrture of 2.33 g (6.00 IW?W’) d 0tu~W.0 24 l nd S69 mg (5 16 nunor) d 1~1 was &led 6 mg d ptoh~~nm~lonlc acid 
mnohydmte In on pottk47. Th mrdlon mbttwa wm attrrsd tar 45 min. dUed wflh 160 ml of diolhyi elbr iud the 04her layrt 

w~wlhtwol50-ml~dlN~~rumhybbxibs. Theco~barsw~wnedr+a~dhl75mld 

drthytlMhWuKttheaWWWd MW extraus wue w8shed wtlh two lsO.mL portions ot Urumted JQJ#OU$ sc&#n CM&W. TM 

orol~phrsrw~~(WW~ -ecthMa*,to~eapabysbwtiYhwas~ oVW8LW&ZIC 

cok~mn, to&wed & (I Lobar size B UWWI (attrjl acetate-hexare. 2.5) Earty frautons gave 1.69 9 (64%) 01 phenytthiolrarm 25 

(cbl~~18:1byNMR)u~d:IR(nm)17~.17r0.1~an~. ‘. ‘H-NMR (CDCb. 500 MHz) d 0.34-0.40 (2 s’s, 6H. SC&), l.60- 

2.37 (m. w&h 2 s’r 8ll.96 rrd2.14. M.-CW2.COC.k& rndCCCI+). 3.07-3.19 (m. 1H. KHZ). 3.733.63 tm, 1H. NC~).rU-5.13 

(m. 1H. NCHS), 5.15-5.27 (m. 1H. Ct+OAc). 5.70 (m. 1H. -CHSI). 624-6.41 (m. 1H. StC-0, 7.28-7.56 (m. low. &l-i’); m&c 

Weeurn. nyo (mktkr hmrty] 330 (Wc#@. 301.270 (27). 192 (12). 137 (191. 136 (100). 135 (100). 110 (14). 43 (21). eraa 

nysI c&d lotcl#+&eJsl (Mvyi& nv#330.1526. tound nr0330.1561. 

Corekued Wtkm &M&d tO7 mg d I 4:1 marbrro (by NMR) d ataM dawtaM 24 and pher?yRtWutrm 25 Lath tmutom 

gm675mg(29%)druuv~~t~24. OnonroccwrOn. lrrrtmnnl d 2.52 g (6.48 tmW) ot cUcetale 24 *rith 1.07 Q (9.72 

(E)_3~l-A~yroxr_i~(~dtm~~tp~n~stlyt~~b~onyt~2,~pyfrol~l~~~ (27). Thtophenot Yodtued 

~rkaUonof22: TordhrdmMundl03np(0.299mmor)d~mlde~rJldl6.5mg(Ol48mmd)dmophenolw~rddsd 

l .O mg (5.26 tuvut’j d p- WI ftumorybtlr 8nd 9.0 n’xJ (0.146 mnol) d wsttc dd. Thr nkxlum was slhed tar 2.5 h. 

dLRsdrrimI5mlddbmyIIt)YrUdth~~~brw~washrd*mh(415~mlponbrrsotlN~sa&rmhyboxlde. l’Iu 

OQiJUXJSb~WU- w&h20nndcW~athrurdti a%Whad OQWk phaes wafe WaUW with 10 ml d uturmbd 

MpDou8wamd&k& mDoQdchywWuM@d(MQsO~rncl- hvww,toOkeac&Wa.cbu&yoU(91 mg)tM 

W8SpUdlbdblfWdtSdl w@ry(l mnINdureU,eVylIl#l~t~,2~)torr(ord85~(bm)d~27rrr~ 

yslbr* ok tfl (nr) 1750.17l5.1Ul5 cm-‘; ‘H-MR (Cm. 200 UHrI 60.31 (8.W. w. 2.13 (t. 3H, COCHS). 2e3W.59 (m wlh 

ddU2.57.J. l6.Stiz,3t-t. -CCH2rdCOCH2).3.0l (dd. J- M.9 Hz, lH.CWHZ). 3.63&J- 7Hzcr.NCt+),S.3o(&t. J-Q.SHr. 

1H. Ct-Qk). 5.8L) [d. J- i6.S Hz, W, &k&t. 6.00 (a. J- 18.7.6.2 Hr. 1t-t. !SC-CW. 7.27-7.53 (m. W. AM): %-M&R (Cog) 6 - 

2.85 rcr). 20.*0 (Q). 34.48 It), 56.51 It). 37.91 (t), 87.29 (a). 127.76 (d). t29.m (6). 132.06 (a). 133.66 (d). faM6 (B), 143.50 (4. 

ldD.69 (8). 172.95 (a). 173 20 (B)); exul nm8s m )gr C&tn No4sl Ne 345.1396. lad we 345 1392. Tltn-buylln m 
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22hlS 

JABN h22nU. d~buu~o~r21 hpulcd. 

lWe 303.1292 

1$-(la,7~,7ra)-1-(Acetyloxy~b~xrhydr~7~[(dl~OIhylphonyl6llyl)m~~hyl]-3ff~p~lrl~~ (28), 1s 

(la,7a,7ra)-l~~otylo~~~~hyd~?~](Ol~~bylp~nylxl~~~~~yl]-3~~py~~~~~ (2% lS-(la,t~,tr~~l- 

(Acotyloxy)-hoxrhydr~7-[(dlmrchylphenylrllyl)methyl]-3H-~nolirln-~n (32), rnd lS-(la. kp, 6aap)-l- 

W-Woxyl-WJk 2-m (30). To x 8thxd xoMbn ol2.a g (6.03 nrrp() d phnvmorreumr 

2s urd 26 (1.3:1. ~)~116mld4ybwu~~~xw~~rLoLHond2.32g(79ommol)dl~rrkffjth 

hydrldrrd102mgdAi8Nh21 tidcVykmenovrra21 hpubd. Rw~nwwh.xtsdYrokix~2hh.ce%eWaWh 

vvuoxdVw~rU~~70mld~totllr(kudltOmld~xun. ThDtxyonmupxmledrfd\h 

tanophVrwmWlCYdMhrwo7O-nLpcutkmd-~. Th ~~txyyrcr~oor#WrdInvYuOud 

UUMkb@WUwtLJ)rchromrtoqphd ~~gOocrrlu~(~1Enrr~hQln,23;~rVyl~~)*~byMPCC 

cwurL&w8kmC-(~ wetate. 3:l) and rdlrl ak cbwwognphv (2 mm 9luWu: #thyI mar). 

MplC xUa@od 1.49 g (7%) d x &I - (‘H-NMR) d 7 2Und~~23Smg(l~)dm~~d 

-3a RuwJlm~ ~6Srrg(4%)dpnbaamS2a8md. Onwwuska,awwgr@ydthe 

~~~tXl~LobwHCOCOOUM(~ ~,.6:1)gmpuabcWl28.888~06. 

Lwxmr 28: (a@ - e46.P (c 1.33 cHa& IA (next) 1740.~700 cm’; ‘H-NMR ccoccj. 500 MHZ) b 0.32 (s.3H. SJcq. 0.35 

(s, 3HH, sIcc)J), 0.44 (dd. J- 14.1,13.0 Hz. lH, SCH2), 0.64 (dd. J- 14.3.1.6 Hx, lH, SCW. 1.58-1.63 [m, lH, w. 1.E+1.97 (m. 

~H.CHZ).~~-~~(~~H.CH),~.T~(~~.JD 17.3,65Hz. lH.COCH&2.69(dd. J- 17.3.8.7Hz. lH.COCH-&.2.96(brI. J’-11.9 

Hz. 1H. NW). US (a, J- 11.6.6.2 Hr. 1H. NCHZ). 3.60 (1. J- 5.0 Hz, 1H. NCHL 5.13517 (m. 1H. @iOk). 734-7.53 (m. SH. 

LVH); ‘%XMA (CDCl3j 8 -2.a (q). -2.23 (q)). 13.52 (I), 20.70 (Q). 32.75 (1), 34.39 (Ul, 39.60 (I). 40.66 (I). 6&U(U). 71.46 (d). 127.61 

(a), 129.03 (d). 133.27 (d), 136.35 (I). 170.37 (8). 172 13 (xl; mxss @@Unm. m/r P- irrtendly) 273 (18). 272 (78). 243 (26), 

194 (6). 137 (16). 136 (21). 135 (100). 96 (24), 43 (24): rxxci mau calcd (or C&f22WsI (M*-C*3%) m/e 272.14m2. kurd W8 

272.1474. 

Lvlvn 29: ‘KNUR &DC& SO0 MHz; MetWic rgruls) 60.30 (1. sIcH3). 2.09 (6. COW$267 W, CQCH&. 3.06 (brl. 

J-125HL~),S.00(m.~);~~31 rmu -rum, nvY (tiivx WM) I, - IO.43 nin: 272 (1). 271 (1). 156 (16). 

137 (9). 136 (6). 13s (27). w (loo]. 66 (to]. 43 (40). 

W 32: [@I +%lo (c. 1.01 CHC& IR (nrti) 1740.1665 QIT’; ‘KNMR (CDCb, so0 MHZ) 8 0.30 (1, Y(, scH3). 

031 (x, 3H, S&Xi& 0.66(&¶, J- 14.4.112 Hz. lH, sIcH2), 1.11 (dd. J- 14.4.3.1 Hz. lH, sIcH2). 1.61-1.69 (m 1H. CHZ), 1.90 (1. 

3H. WC&), l.bt-2.05 (m. 1H. C&+& 2.17-2.22 (m. 1H. CHI. 2.37 (d. J- 172 Hr. 1H. CWH$. 2.95 (dd. J- 10.7. 5.5 H3, 1H, 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

lH, CHO&), 736-750 (m. St4, M-f); ‘%lMR (CM;& 6 -2.49 (a). -2.43 (9). $6.74 (I), 20.62 (4). 33.36 (6). 3S.M (1). 40.66 (I). 42 73 

Q). 69.71 (d), T2.69 (O’J, 127.90 (U), 12g9.15 (d). 133.40 (a). 136.32 (6). 1BB.W (8). 171.07 (8); m&6x @UWm. m’o (- kU.fW’y) 

336 (W-H. 1). 316 (M*-CH3.1). 266 (2). 173 (lS), 272 (66). 253 (11). 243 (14), 212 (15). 135 (100). 117 (21). 99 (21). 43 (43); rxti 

nrruubdbrCl3(l~~+o~~.1544.(arndnur330.1334. 

Irdolhm 3Oz IR (nsxt) 1745.1700 cm’; ‘HHMR (CDcb. 500 MHx; churctWs!k 84nak) b 0.32-0.38 (4 x*x. SiCH3.l. 

1.97-2.15 (3 8%. COCHJ). 4.20 @r d. J - 13.1 Hz. NC*). 4.70 (a. J - 8.3. 3.5 Hz, NCH). 5.27 (ddd. J - 6.5. 4.6. 2.0 Hz, CWIZ). 

5.54 (da. J - 10.2, 7.7 Hz, CHOW): W-MS &I,?’ mxu spechum, rrVo (roUko Wr~&yj iomu 1; I, - 9.02 mln: 272 (36), 27t (9). 

243 (11). 137 (II), 136 (20). 135 (1OO). s (19). 43 (4s); isomer 2. I, - 9.22 mh: 272 (IQ), 271 (!i2). 270 (22). 137 (27). 136 (2s). 135 

(100). 116 (16). 43 (34); Wrier 3. t, -10.10 mh: 330 (1). 272 (20). 137 (13). 136 (23). 135 (100). 116 (23,. 96 (28). 43 (45). TM 

pua#bnmiorbmmrv2ud3(mV331)~ -blmremaL 

Tnr~ndr.1fig(2.71~d~mbrtund2Send~(l8:1.~~)*Ih~~dl.04g(357nmol)d~~ 
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