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Cmnablrotlvln 1 md mhydmcmnsblrr)lvIns 2 ue ocruqcllc r~ldln .lkalolQ 

lsol8tmd In YII mntr fra the roots md lavr of MO ci mulJums pIti, crvub 
a8Il.w.l Rscawy,* M&s- has wad l qntfwoI8 of 1 using *o pbotooxygonotlom of a 
dlhydrogyrldlno to fwm If80 ultobly fmctlcawllzod tirtlng utulal, rhllo Uolnr& has 

propuod 2 Wroqh m lfftr~lculr lalno Ololr AIW fwto. During the cow- of aw studI_ 
on mo f-ton of ~CIIC ~ldlns rlh~lolds,‘*‘~6 ma have dovrnlqed l gomoral rovta to 
buth of Moso Irgs ring 1-r rhlch allcur fcr good syntfwtlc flalblllty md cuwrgsnt 

pOthW+ wo nou w8oft fut I oewlr of m0 ~0 of mir praosr In l tot.1 synmoslr of rrrlc 

nhydrocsnnobls8tlvlns. An kportnt l Ir*nt In mir ynthrlr uu m0 aonstructlon of m0 
ucrocycllc Itir ti m0 B-ltir I=lnwettwr coupilng r-Ion. Thlr .” follaod by 
l laborrtlon of m0 crbocycllc frnah of m0 htrshydropyrldln ring. 

Our plm fcr fcnotlam of the tMrohydropyrldlns rlng tmolvod conJugah rddltlon of the 

secondary rlno QO~D to l Z,E dlrrrr systa u outllnod In Ftg. 1. AddItIonal ly, th. m 
roletlonrhlp of cantors C-2 md Cd would raqulro strsosolutlvlty In this cycllrstlon. In 

osrl lr studios, Wts~& ha found ffwt sldohydo h fwdlly undergoor aagleto & tu m 
uxwuslon of strwxhalstry et cantus G2 snd Cd to glvo & (Fig. 2) md hu Intrprotod 

thou results In tvlls of a rovrslblo addltlon of the nltrogon to the O(,~-unsaturHod 
aI dohydo. Thus, )huo Is mmonoblo prmdont favorlng s m strooch~lstry In facllng tfa 
totrehydropyrldln ystr In this uttlng. 
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A key unit In aJr synttlosta 

IW 4 WhlCh m provlously 

of mhydrocmnblutlvln wi mo m nl- 

-9lov.d In mo qnmatr ot MO l lk~l0l& chaomrhtno’, 

vrbwcml~n~, md dlhydrop~lurtrln.6 As outltnd In our report on dfhydmpolus~~~. w 
0mf0ftd 4 to mo l=if~~ mu 1 and coupled mts 6rtwtt~o vtm P-lr+r 6 In W- rrlt~hu 

(145*c) to tar m0 tcmd-rtng ddtnr 1. no 6-10~~ 4 ua rdtty WOII~~IO tm m0 

canbrrutla! ot khlaolulfonyl lrocym~~ wim i-rti~butsdlon0 bv m0 yrdr pfocduro.’ 

fbdw3hm ot rlblr, 2 dm Mm+ In 0wic aid rn0n riddd 4.O no s0aduy rlno pup In 

d was prvttid as Its tar+butaxycrbonyl dulvotlvo 9 (a), md dou~latlon ot 9 wM 

~llshod wlm sodlu mtdo In ummol TV atfad l Iaihol 19 clOO$). A+trph ta oxtdlro 

rlcehol 1p undu m0 rldlc cfmdltlons ot m0 Sum wd8ti0r, fallod, prosuubly duo to 

ecapmylng ~doorutetlon. ti0vr. m0 w ot tbfht andttlofbs9 fmso/oca 0-0 ~0110nt 

ytoid~ c82S) 0t m0 rid0hyds U. 

0 . . 

8, fzrn 
9, asfjoc 

IO 

The stdo chain ot mhydrocnnablutlvln wu macho4 by rws of II Wl+tlg oldtrutton 

IIWOIV~IQ eidohvb u md m0 phosphonl~ yttdo 12. lhts ult vn pcrguod by convulttwl 

momods fra mo W pnzte&ad proporgyl alcohol U’O. Thus, m0 uotyllt mlon fcrnd tra 12 

mt -78% upon rooctloa vim +butyii tmiu In TMf wn eddod PO hororul yloldtng alcohol U 

(9%). khxtlon of mir ~iantc ateoh u vim dim In llqutd mla aftodd m0 aana 

olotln U (59$).‘l which wlm pyrldlnlu tosyloto In rofluxlng uthonol undrrrmt doprotoctlo~l 

to m0 dt01 II t134S). ~~IOCWVO braneion 0t u with )ri~iphaphoni~ dlb-lti 90v0 m0 

doslred prlury bnrldo ld (84s). which undrrnt routton wlm trlphoql~hosphln In - at 

78 C for 16 h to ylold mo doslrod trIphoyIphos@onlu salt I.2 t-1. 
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The wtttlg-*tv# awpllng of l idahydo fi md phospbonlu s8lt fz procrdd rnodmb 04 
tfwtwnt 0f l l ixt~fa of mow c~ap~imdr ln TM at -5*C rlth potasslu tart-butoxIde. A 

rtxturo of me tg and &E dten~!s J.8 t9OS) mu obtotnd after rakup and chmcltogrwhy. 

AII~IIC 0~1dat1011 0f m0 din01 l txtur0 ~ with wngom0 dloddo In l rnr gave m0 

arrespondlng mlnturo of ma Z,E and LE dten~nes JJ (7%). -01 of the BOC pratuttng 

groups tra Lo VU aaapllshee by trytmont rim nwt trtftuorwrctc uld at roQ nr(ww8turo 

gematlnQ m0 M-dqwwtectwd-(E;E)-dI.nOfw 29 8s iho aclurIvo product. As wt.4 beI_, 

focurtt0n of m0 &E-prwuct rim stro0chalstf-y unfavaeble fa cWlrati0n posed l taw=ray 

obstcrcte t0 m0 qietlon of m0 wtm0si~. 

I ‘#I 
n 

Figure 3 

.W 
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Cur pin fa fuslng m0 totrahyOr0pyrtOfr, rtng to m0 IJ-rrbue4 6ln0 

eddttfoo of m0 W-11) seconduy mlno warp to mo dronona bv itirrroiuut~ 
to me Lf syste shan In Flguro 3. we found, however, m8t me LE-E-dtanon~ 
tams mhrrai t~0~~lr8tIcwr md cycllt8tl0n (up to 260’0 rtrn or without 84406 btne 

C*t8lysts. Fortunately, me stero~chalcal problr lmolvad In mo cyctlxatton cold k iolved 

by Irtsdletlar of ZQ ut 254 m In +Mwi. under m-0 condttlons, lsa~~lz8tl0n of mo E,E 
dlonone f0 me desired LE IYII t00k place, toiiaed e c0nJugoto l 4d1tion-cycI1xatl0n to give 

I*)-ahydrocmnoblsotlvl~ 2 (9% fra u).‘z it wm sgp~ent tfa nc en4 WCR WIYSIS uoa 
Wcx) of mis cyctlr8tton pcoduct rnmt only 0w dlnt~~ IS farcld In mts MCIIO~. Slnc.. 
In prlnclple. revrslblllty In mo 0onJw• MIttOn shwld be possible, It 1s rueOnsbIe to 

nsuo rn* mr m-stwooc~lsty found In mo notural pr~euct is mwnalcai ty tnaod. 

Cur synmetlc product, forned in m ovrati yloie of 25s fra mo *mbued i&m ;I, uos 

10ontlc~l In evwy rrpect tTlC, 1 H#, fR, wosr spuf dm m0 natural rtertsi.‘4 
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2 UN _ _ * _ 

To I soluttm ot Z-(Ppro~yylaxyl-~~ydra-~~r~‘~ lo fmt t40, IzIg. 0.107 -I*) In dry 

mar I250 rli under nlkogon at -7dC (lFW4X2) mm &hd n-butylllmlrr (1.S5 8 in hourys, 

76 mL. 0.12 rot*). Rn l~tutfon formod il whit* procipiteto l tkr sovu8l rfn md ra8 stfrr@ 

for an addltlonrl 30 l ln at -78’C. Freshly dlstlllti hexmel l2 (Y 100, 11.78 g, 14.if & 

0.12 ~)Iei ~8s added k) me llthlo-acotylw glvlng l elm alutton. nte l txturr 1184 rtirr+d 

ot -76.c t0f 90 MI~. th0n W- t0 CWI hrpwstor0. m0 atefan in qu0ncw rim rrturatod 

rrp. rU4Cl. poured Into rater me me aqwous leyu axtract* Into l mw. l?be emu om”ut~ 

wore dried fq. WCI. M.#,) and naparatot~ to a COIQI~S 011. Shortp@m dfstll lutlon 

4ffad.d U (II a vlsaxir, colorl~~o oll, bp 12b153*C/O.M 111 IY 240, 21.2 Q, o.O- -1.~ 

83S). 

IRiNoat) 346O, 2970, 2890, ,460, 1350, 1120, 1025, 9OO an-i. MU? KTICIJ, 90 I#&) 4.60 Ibr I, 

IH), 4.4Xbr d, Iif), 4.Slts. 2Hi, J.Sf-4.03(a, ZH), 1.14-l.Pl(n, 18 Hi, O.W(t, !#I. 

AMI. CelCd. fa Ci4i$403, 240.346, C 69.96, H 10.07 

Found:C 69.61, H 10.06. 

2-IGHydraxv __- E 2 p Ui 

Sodlu rrtal (@ 25, 2.76 g, 120 nolo) IOS added fn olall chunks to 8 dry s~iutIon of mla 

(175 nil undr nltrw #t -7bDC(IPro(-co2i. After S aln, a TUf solutla, (25 aA> of a (111 240, 

9.60 g, 40 act*) ua edded to me brk blue WMMIS alxture. The blue aol~ pmrsirtod for 50 

Iin at rhlch tim tho solution wea sitrred an eddltionol 10 rln, than quenched rlth 3 Q of w~lld 

W4Cl. Iktbrnol f 5 nl) was sdd*d end the aaonfs ~08 *vepw8toa. The orrtul at urn poured into 

r8tw (50O nl) 4n4 mo queous Icyr utr8ctod rlm emu (4 x 100 rl). The organle iyrs war* 

e-led (ma. NaCf. K$Bs) and wsporstad to M oil. Tbo desired slcohol u (WI 242, 5.66 g, 23 

WI 0, 595) 118s obtelnd aftor shatpem dlstlll~lon, bp ltll*C/O.OY m. lhts uhrlal was 

czont~lnrtod by 4 ruil LOunt of u rhlch could k reed by careful f I ltrh ci%rautogrePhy 

(l+20) Et20 in huaneei. 

IRIHU?) 3470, 2970, 2090, 1470, 1205, itl5, 1015, PI0 as1 

hlftfaxl~, 90 10(x1 5.77(a, ZHi, 4.tiXbr I, 1Hi 

IbHi, 0.09(t, IJH), 

Anal Cal cd. for Cf4%05, 242.3621 C 69.36, H 

Founds C 69.14, H 10.82. 

, 4.12(~, ZHI, f.J4-l.OOf=, 2w). 1.09-l.%(r, 

10.61. 

A &henol solution (40 rl) of u, UU 242. 3.1 0, 12.8 uulo) end pyrldinlIR t~S~lrt0 i’ (Y 

251, 00 10, 0.6 mlo) WI hoat to roflux fa 50 mtn. cooled, ad poured into rator (Y) 6). 

Th0 rltiur* ~8s aimctad rim ethc fJ x 10 II), 8nd th8 organic l*u8 ru* dctti (We N&t* 

xl%)* Evoporstton of ))ro tin gave I) vlrour oil which -88 puriflod by fiuh chmtagr*hY 

I411 haan,: ornor). The dI01 “88 ld0ntlfied w m0 rort pair a-ponent bv nc (iti houmr 
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8mri on4 gsw l 8r* btn rhin ~00 vmilffn #pray devefqrrr).ls Wa )raclrLrr, fpa 

ffl-b~l,Hfof fIl), (II 158, 1.7 0, to.0 IOf., MS) m 0 ofrtul, vuy rlrors off. 

lru~frohr df~flfutu~ (lob c/O.1 -1 o? ma prftfod utulrl @ova mo dfd rhfm afall 

solldlcfed on swwng, m 45-47. c. 

lRorrr+i 336o,m, 2aQQ, ino, lcf20, QI5 a-1. 

m fat,, QO wiz) 5.7.f@ mt, 4,16flr, yti, i.3+1.60 fal# 10 )o* o.mtr 344). 

Anal WC& * CpH,&* 136.243, c 66.31, H ii.47 

foundr C 66.29, Ii 11.52. 

Trfghwvy~phoaphonfu brafk rm prepormd by mo addftian of broafno fcY fYQ.O, 4.52 IDI., 0.23 

mL) to l Iwthylne &fat& *)futfa (10 &I of trlp~fp~hfn (Y 262, 4.52 IPI+ ii# + 

wt -!J*CftPra+-tcoi. mo l fxtun Of trtphonyfphoephonfu brafdo wea od0.d to 0 UmYlW 

chlorl4e aolutla\ (4 a.) ot u fY 156, r.s2 _I* 714 gi 4al trl*thyl~l~ fLI 101, 4.75 

mol., 0.67 rli at -7e*c fffwwe02). no rfrtun un rfafy 8rrd )o rocm tupu8turo ouu f 
h, men p0ur.d let0 uwm-. no @wall lmfar ru eoctad rlttl trmh aothylona chlaiur ti 

m* orgenfc Iwors nro *rod ffh2s04f. Evpoc8tlon of me sofvwt i&t a elf whfch v= 

Purftlod by ffnh chrartoqophy IIt1 har*srathwi. Bert* I.6 Ml 221, fM0 9, 3.60 lot., 

64s) m rmoovrod 8s 8 aBlorlr8 oti. augwttir dfrtfllwtfon lbp Qs-100 c/o.1 Ii provfwi on 

~netytfc~f sIpI*. 

IRfRootl 3390, 2Qb0, Zbpo, ‘1470, 

~(CRCI), 9owtrl 3.6Jfr. 2H1 

3H). 

Anrt . C&Cd. fQ cgH,7EfrO, 22f. 

20% %!I cn-‘. 
4.14 fd of d, lHi, 3,Q!ffd, 

44, c 48.66, w 7.73, % 36. 

ml, ‘.26-l.dfta, 90, O,cIpIt. 

13. 
hund: U8.71, H 7.78. % 36.19. 

__ LmaBcfalda U2l 

A l ttiuro of U IrY 22i, 640 wag, 3.8 llolei and hIph.ylpharphln. fwI 262, iQQ2 q, 7.6 rOlei 

wro hutmd undr nftrogon at -7a’C for 16 h In I u)lutfon of efrrthyftomotda (1 II). The 

4fwthyIfumaldo ~88 raovad undr vacuu and me crud. product 9u purl f ted by fi8sh 

chrcwtogrephy lEtOk, m.n I:20 YIOIzEtOkl. The phoaphonlu uit II obtslnb In thli mm 

ues a o~lalas hygromlc tollllr tWr 463, id% mg, 3.51 mfo. -1. 

wf (ai,, QOWZI 7.Si-a.OOf*, llln), 3.43-6.17f~. 2Hi. 4.56. 4.7X6 of d, 2W, 4.0Qibr s, 

lnl, i.OO-1.40(n, #if, O.bQft, WI. 

* _ - (1) 
A solution of 4 3 I* 242, 2 g, 6.26 moiol In wtttylono chforldo wi drfqd ovu actlvatti 1A 

Wluulr sIews under n1trog.n ta 16 h. Trimothyloxnsnl~ tatroflwroborsto (IQf 148, 1476 10, 

9.91 role) ~8s ad&d to me &y uthylm chlortk rolutfon undr nftrogen In l dry box 

rppu8tur. The l fxtun we stIrrod fa 6 h at ma hpudun undo nltrw, man flltuod 

Into an quous solutfon of rodlu blcubonti. The product -88 utr0c-w Into frah wthyl an0 

chlortdo, end the agonlc lyrs uoro coilacted and dried ovmr Ke3. E~~~I~ ti me 

sot-ant gwe aaontlolly pure 1 (Y 236, 1074 ag, 8.10 -le. QOSI aa o ODIQIIS oil rhtch wa 

uud dfrrtiy In mo rant routlon. 

If---~ - _ 4-12 P fLuAil - (1) 
A l lxiuro of 4-~2-w~~~yli-2-rrr~f4fnom f&i6 fY 137, 646 ag, 4.13 role) and 1 IY 236, 

1.w 0, 4.13 role) wuo Meted undr nftrqon In l aiutlcn of maftyfrw (1 a&f for i3 h et 

143%. r)HI outtylm ~8s rlavod by trlturatlon of MO bran oil so~rol tlwo drn pw\trw. 
ftah chraatogrsphy (tll Et20&tOhc, man 7~3 EtiaEt2Ol o+ me crude n8tufal dfordo6 1 (WI 

Ml, Q30 q, 2.49 lole, 6O$i as l aolorfrr 011. 



L U---m12_Lrl - _ - (9) 
klnod (Y Sb, 1445 rg, 3.73 -1.1 *u dlrsolvod In 20 & of dry w*ybotwm Undr 
nltrogm. Dt-tw+bvtyI dlcrwwte (W 214, 1060 g, 4.96 101*1 v- 8dd.d. an0 me mlxhrre 

VW hutad to !JO'C for 13 h. The twtr&tydrofurm v- rroved under vuwu, nd me crude 

uteri01 vu purlfled by flrh cfwouto9rophy (emu, mul 411 rthwtotilyl eat8w) to 9lvo 9 

(W 4a5. 1464 rg, LOS 1010, 41s1 48 l alorlYI ta. 

lR(COC13) 3&n, 29?0, 1740, 14@, 1S7S, 1170 a-'. 

n*l(aDcIS, 250 Ir)t2) 5.47(br a, lW1, I.lZ(p, IH), 2.06(s SW, I.~?(s, 9)0, 1.44(1, m), 

rulnlng hym8. 1.4-4,Ofbr l , 20 H). ns(EI, 20 av) *db (3.21, I@!s(11.7). Jaw22.4f. 

394(45.4), S24(9.0, J12(4.S), 264(1001, 266f4.41, 224(0.5), 199(&Q) w. 

&n&l. C&Cd. fu f+,H4SN+ Y 4W.426, C Y9.M. H 8.95. N 6.45. 

Founda C S9.19, H 9.97, N 4.59. 

-3iS-t~ _ - _ 12 (2 -1)-2,7,11 fr,B . flQ) 
To 4 Wutlon of mhydrour uthnol (40 II) vm added 9 (Y 469, 1311 g, 2.70 -10) mb sodlu 

Domoxldo (1c 54, 44 mg, 0.81 -10. m0 rlxtwo ~8s silrrod at rm wpormm uer nlkogon 

unttl the atuttng l tiorlal vm gon m Judged by TLC ('1~1 vthr:ethyI Mato), m. J.5 h. 

ketlc acid W 60, 0.11 a. 2 -Iof vas oddod, end mo ammoi rolutton vm poured Into 

voter. The productva ortrstod Intootttw, md mo agmfc lyur wuo drlod (4. NoCl. 

WIsO,I. E~epwetton of th* olvuti gwe 8 crude r+hrtst mat ~0s purlfled by flnh 

chme@hy (1820 wrthmolrothyl u&et.) to glvoa (WI 44S, !2OS mg, 2.71 ml*, lo@). 

Rvcystslllt~lon tm ethu-pentono sffcrded vhltv crystals, rp 144-163 C. 

IR(COCIS) 29%. ZWO, lb& lS70, 1170 ca-l. 

m (=I), 2so wzt, 5.70 (br I, IH), 2.32 (br 8. IH), I.48 (8. 9!0, 1.44 fs, 9Hf 

rrulnlng hydrogonr 1.E4.0 (br a, 21 H). ys (El,20 l V) 444(X6), 44301.S). 

2%(12.2), 270(211.4), 242(100), 217(11.9), 19Wl5.6). rlS(lt.(l), f69(15.0), 157(10.5 

-il. 

l 

S4201.6), 

1. lSS(14.5) 

Arut. Cdcd. fa +$,lN&, 4bS.569, C 59.57, n 9.32, N 9.47. 

Found: C 59.43, H 9.S7, N 9.43. 

A alxturo of toluono (4 rl), dry dlrrt(lylrulfoxldo (4 tiL), trlfluorootxtlc ecld (MI 04, 0.104 

a, 1.M mle) and pyrldl#m W 79. 0.22 rl, 2.7 role) ves stlrred undr nltrugon 8t md 

twwreturo, Al-1 1p (wI us, 120s g, 2.7 -10) ~0a dd04 to m0 rlrture follavd by 

freshly dlrtlllod 5lcyclohexylcrbodrIrldo tWr 206, 1678 qj, 6.1 crole). After stlrrfng for 1¶ 

h et ro0 tmpucrturo. an quoi voIw of emu nn rddoa to m0 toluam solution, nd th. 

Insoluble 4lcyclohuylurom urn rwwod by tllhrttab m0 h>ium VU r-04 undu mpfrrtof 

V~UU, md me crude rr+rlal ~0s t8kom up Into ethr md vrhd rtrn VW. Srrd. WcOs 

solution end drlod (N+O,). Flmh chraetogrsphy of the crude art f1rl rMyI ertotorho*nrrl 

pr0Vtd.d u, (WI Ill‘ 990 g, 2.2 010, a2ll). Rury8trrlllz8tlon fm rMu-p.ntwm l tfadod 

vhlto cryrtrlr a@ 1S2-1SfC. 

fR(WClSt 29%, 2%0, 17S0, 1660, 1370, 1170 a". 



w.w’cl~ 2% l8w. 9.7‘7(8, llo, s,(imr 6. 1H). 2.2sU d a, J-14.6, 2.*, 1H)* '*4618* 

*1* 1.4418, OnI, NlMng hydrogen& l.S-4.31k a, 1w1, @wE1, 20 8w. W(l.Sf, Uf(%S)* 

SW3.7), uO172.?1, S2St2%l,3t, 2WO.01, 26(W61.11, 2+0(65.11, 222wS.11, flSfb.61, 

2121S6.9), 19W10.91, 19X76.91, 57flOOl m. 

AmI. Wed* * w#&, 441.57S, C S9.64, H 8.90, N 9.52. 

Found: C Y9.69, H 6.93, W 9.30. 

m (la) _ 

A DImIre of u ua Ul, 600 9, 1.61 r0101 urd u (w 46S, 964 up, 2 ~101 In dry 

totr~ydroturn (50 a1 uder nitrogen eu caolee to -ic (IPrcu- lC.1. Pote8stu tduhllde 

(Y 112, 265 m, 2.S7 loI.1 ua edded to me THF eolutton gtviag rlw to l bp red CQIQ rhIch 

gr8de8lly teded ovu me pulod ot 90 rtn et -5'C. ketle ecfd (WI 60, 0.16 a, 2.72 role) vi 

M6ed end m*a1xiureru powed tnto*etw. 7hepro4uctwrmHr8cted tntouthyiene ch1afde 

and me agenlc l-r8 ffero Mod (f&+,1, Ev89ioretlonot mo Olvrc* Iefteaude -IId met 

vu purtfled by *t&l chHwtogr@y 1-1 ethyl eatete, Sri). A fw vu reoovred fm 

er-8Wrwhy, 1JS9 pI ublch ooa818ted Of e rlxturo ot *l$lbenyIphoephtne olde no mo 

de8lred olottn. T?lrr WI81 110 f-echmrtq;r*hed imIng l dlttr*t l lurrt (111 nec9!/cHCIS1 

rhlch geve co*pIete rperetlon of product frprtha tr1phey19ho8phJn8ox1de. &reld (m 565, 

9194, 1.6s wle, 90$1 uu rc~mrced tm me Chmr*qlrehlc colun Y e aolalae f-. 

IRDClS) 2970, 16dD, lS70, 1170 a-1. 

- (CDCIS, 250 lotx,, 6.Wbr i, 11.7 HI, lH1, 6.00(4 lH), 3.7016 of 4, J-15.4, 7.S r(l, 1H1, 

5.65 1br s, lM1, 5.S7(br q, J-9.2 tcl, IH), Z.ZP(br d, lH1, 1.4718, QII1, 1,4Jfr. 9W, O.89(t, 

SW, raelnlng hydt-ogens, 1.34.2(br a, 28Ht. Ks(EI, 20 eV1 #f( 11, !i4?1 11, 46st0, S96(7.91* 

206111.71. tW(lO0, 129tSl uu. 

*-et. -'cd. fof (+$5NS%, 565.601. C 65.6t, H 9.60, II 7.43 

Foundt C 65.62, X 9.6!3, Iy 7.X 

a12 (19) * _ _ 

To en *ther soiutlon (to rl) ot U (Ly 565, 300 g, O.SJ wt.1 we8 edded f g of sctlveted 

ungoneae dloxl&* nte surpen8fon res stIrred fa 5 h et vhlch tlr 7l.C 1% m tn c%lSf 

shced me r88ctlar to be -pIeto. lho l lxture 188 rnyl tlltered mrough ceifto, end mo 
collte ra rnhed roll vlth drchlorarthene. Tho<rgenlc solutlonr vu. eveporeted k, g1n 

e88entl8lly pure 19 1@Qt 563, 170 eg, O.SQlol8, Sn). A 7% yl*ld ot me k*tow WQi obtoInd on 

0 0.1 wie sceie u8lng m0 w proce&tre. Flrh chrautogrephy (1s Me@ In wlS1 provided en 

l nolytlcol rsple of 19 es 0 pele yetIff for. 

IR(QcIS1 S&35, 2470, 16s. 1375, 1175 a-' 

I+(R (CoclS, 250 wx), 7.45& E), 7.2112, f), (6 ot 4, Jml2.1, 15.7ib: t&f), 9.9, 15.7k 1& 

EE,, tH1, 6.521e, ZH), 5.65(q, J%lltr, lH), 3.661br s, lH), 2,5S(t, J-7.%. ZH), 2.99(br 6, 

J-1S.Y&, IH), 1.6S(t, J-7&1, 1.411s, lM1, 0.901t. J=f.S&, SW, rrulnlng hydwnr, 

I.El.O(br l , 24H1. 

WEI, 2OeV) MS1 11, 469t2.41, 46ft2.11, J9612.4>, MX2.1), 296fJ,6), 24212.11, 196(1061, 

129(6.71 au. 

- ceIC4. for cSIIQNSO6, 56J.S9S7, obeewti tb8. MS.5941 

The df-tert-butonycerbonyl dctvetlvo u1 1Y MS, 162 g, 0.266 role1 rw dl88olved In 

trltlwfo8atlc ecld (3 (+) end dlrred rt roa meture for 15 mtn. The tr1fIuoroecetlc 

~16~~tUOvUIWtdr VYUU UIdmeCW%WUlOlv~Wun up Into l wthylrre chloflde 

Wetlql. The arg8nlc rwyerr were rm vtm utd. v wlutloe w bled tN@O41. 

Eveporetlon of me 8olvent Iett l cruk yella ton eta UU S63. 126 mgl. The cfu6e -Iel 
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wtd k pwtttod by ttah ch-@+y tf Imao- tkM, +iml m,oc tn Ml to atvo Tp 

m l pd. ywl0 k. 

t9@tfQICIJ, 290 mtz), M9tbr a, tN), 7.tZfd ot 8, Jr9.2, t3.6 icr, tN), 6.26fq UI), 235, 

1.64, O.QOtt, J-).0 &), Nlnlq hybCtQm#, t.2-4.0tbr I, = w). 

An ettmml soluttal (30 a.) ot a tt2a mg) obtolnd Olrutly fnrr iho provlou8 ryctlcm, 8.a 

pwtolyxd 8t 254 m nrcqh l qmutz tuba undv nttrogw utlbg 0 poftabl~t# I_. k 

rretlal maa vu at- by nc ta m,m In M) .no mw found )o k cmplwto l t)r 20 

h. ti audo rhrt.1 wm fIatI cfI~aph.4 trtltcb gol, trt Eldkr)llOo gtvlng 115 g at 0 

y*ll* *. Tbo h eu Man up tleo etcf4t ma8tttmo tt at, md pmtw ts a) @a 8wd, 

austng 0 yoila @m * pratptt8te. The pmtocr mluwm *a bKnt.4 and 8.t ntdo. Tn. @I- 

uu trtfwwf8d rtn, oeatttamt dlchl a-m&bum, lavtng bohtnd l mtduo (19 g) rhlch ma 

lneolubl. tn dtd,fMum. The agmntc trmtonr vu* c0dtn.d WI6 9vopLw8td +e gtve pure 

an~~nnbtwtvlr, 2 mt s63, 97 (0, 0,267 IPI*, 93s tm tp a a pal. yotta 01 Id. Th. 

rylwhetk utwrlel urn t&nttcal to the notwot uplo ey nc trll W40( In bum), m (Amy, 

2M utd 9@ -1, lRfOrCtJ, nt l lld -1 sputroscQpy (Et, 20 Ml. 

IRtQ(Ct ,, RI 2b9, 297). 1709, I(lYt, 1466, 1129 a-‘. 

wIR(cDcIJ, so0 wtx), 9,66tbr s, It+), S.(IZtd ot 4, J-St, tO.2ttz, tttt, XllOtbr d, J-tO.2Hz, 

IHI, 3.72tbr t, ltt), S.Utbr s, ZH), 2.26tbr 4, J-14.?&), t.Oltd, J-tf.r)(r), O.Mt, J=6.9k 

wt, rrrtnlnq hydrOg.nr, 1.2-3.0tbc D. 2tM. r*;tt!l, 20 .V), 364ttt.O). 563t29.4). 345t9.9). 

3s4t3.7t, mx7,3), SOw4.0). 304t!5*2t, 292t4.8). 264fi!t,t), 250t28.6), 248(7.4), 23StO.4), 

214t12.t), 222tP.t), 206t49.23, 196tS3.2). lPtlOO), 112t66.6) au. 

!dt?ke CalCd. f&Y %t bN#+ MJ.2666. Oivwrvod MO*, Tdx269i. 

-I Ye t)tmk Or. Ntchwl t.wOOattw ta helptul Ulwusrtmr. This mwk vu 

supportd by NIH Grrrt JlJ50. lho support of ttto NFSlmR yOrtt~ou+ Rogtonat Fact I t*v a-t Yale 

Unlvustty tGrmt QIE-7916210) tr acknouIodgo0. 
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