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M-The s(~cture of peruvmm. a conxtltuent of Ambrosroprruvlam W’rlld. has been established 
u a pseudoguuanol~dc la. 

IN A recent communication, the isolation of pcruvin (II), pxudoguaianolide, from 

Ambrosia prruciana Willd. was dcscnbed. * The structural proof of a new constituent 

of Ambrosia pendana Willd, which we propose to oame pcruvioin, is now reported. 
Peruvinin (C,,H,O,), m.p. 36%171”. [alo - 34” was obtained from the mother 

liquors left after the crystallization of peruvin (II)*. Peruvinin (Ia) possesses a hydroxyl 

group (IR band at 3500 cm-‘) which could bc acetylated under basic conditions. A 

broad band at 1742 cm-l in the 1R spectrum suggested the prescncc of two chromo- 

phores, a cyclopcntanone and a five membered lactonc conjugated with an exocychc 

mcthyleoc group confirmed by the following evidence. The exocyclic methylcne 

group conjugated with the lactonc IS responsible for the UV mar at 212 rnp (c 10500) 

and for a weak IR band at 1660 cm-l. Treatment of la with an ethereal solution of 

diazomcthane yielded a pyrazolinc. Hydrogenation of peruvinin (la) gave the dihydro 
derivative Illa. 

The NMR spectrum’ of pcruvinin (la) exhibited a pair of low field doublets (J2 

c/s) at 6.28 and 5.68 ascribed to the cxocychc mcthylenc protons. The multiplicity 

and the chemical shift of a signal centered at 4.8 which in the NMR spectrum of 

pcruvinin acetate (lb) is observed as a triplet ccntercd at 4.85 (J 7 9 c/s) with smaller 

doubhng (J :- 3 c/s) indicates a Iactonc closure at C-8.’ The proton on the carbon 

bearing the hydroxyl group of pcruvinm (la) appears as a singlet at 4.2 which is 
shifted downfield (5.27) on acctylation. A doublet (J = 7 c/s) at 1.17 and a sioglet at 

0.91 exhibited by la arc ascribed to a secondary and a tcrt~ary methyl group mpec- 

tively. In the NMR spectrum of dihydropcruvmin (Illa). the low field douhlcts of the 
exocyclic methylcne arc not observed, a doublet (J L- 7 c/s) at I.17 IS assigned to a new 

methyl group. The JR spectrum of llla did not show the weak band at l66Ocm-’ 

’ Contnbutlon No. 231 from the Instltuto de Quirnm de la Umvenldad Nmonal Aut6noma de 
hltxico. 

* P. Jouph-Nxthan and J. Romo. Trrrahrdron 22. 1723 (1966). 
’ The NMR qparn were dtiemvned by Mr lduardo Dlu on a Vanan A-60 spoztrometer. In 

CDCI, wlutlon u*lng tetramethyls~lanc l $ Internal standard. All chcm~ul shifts are rcponed In 
ppm as d values (c/a/60). 

* W. Hcrz. A Romo dc.Vlnr. J Romn and N Vitwxnrthan. /. Amrr. CArm. Sot. 85, 19 (1963). 
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associated with the double bond. The vicinal position of the hydroxyl and keto 
groups was evident after a methanol solution of Ia consumed periodic acid. Further 
proof of the presence of a ketol group in peruvinin (Ia) was obtained by calcium in 
liquid ammonia reduction of dihydroperuvinin acetate (IIIb). The product obtained 
from this reaction apparently was a mixture of the ketone IV and the corresponding 
alcohol, formed by further reduction of the carbonyl group. Chromium trioxide 
oxidation of the above mixture tiorded the ketolactone IV.s It has IR bands at 
1740 cm-l (cyclopentanone) and at 1762 cm-l (y-lactone). An alternative procedure 
for obtaining IV is treatment of dihydrope~vinin mesylate (IIIc) with sodium iodide 
in acetic acid. 

The structure of peruvinin (Ia) was fully elucidated by correlation with cumanin 
0’) a pseudo~aianolide isolated from Ambrosia cumanensis H,B.K6 Hydrogenation 
of cumanin acetonidea afforded in good yield dihydrocumanin acetonide (VI). Acid 
hydrolysis of VI furnished dihydrocumanin (VIIa) previously describedSss7 

Treatment of an acetic acid solution of dihydrocumanin dimesylate (Wb) with 
sodium iodide yielded the lactone VIII. The NMR spectrum of VIII indicates that its 
vinyl protons appear to be involved in an ABX system since two pairs of quadruplets 
are observed, centered at 5.70 (JAB = 7 c/s) (JAx = 25 c/s) and at 5-40 (JBx = l-5 
c/s). Chemical evidence for the double bond was provided by the formation of an 
epoxide IX. 

Hydrogenation of the lactone VIII yielded the saturated derivative X identical 
with a product obtained by desulfurization of the cycloethylene mercaptol of desoxy- 
dihydrope~vinin (IV). Therefore peruvinin (Ia) is a pseudoguaianolide with its 
Iactone group closed at C-8. 

The relative position of the ketol group in the five membered ring was elucidated 
when sodium borohydride reduction of peruvinin acetate (Ib)8 afforded dihydro- 
cumanin (VIIa).8 Furthermore, desulfurization of the cycloethylene mercaptol of 
dihydroperuvinin acetate (IIIb) furnished the acetate (XI). This product upon acid 
hydrolysis followed by chromium trioxide oxidation gave the ketone XII of known 
structure and stereochemistry. 2 The evidence cited above demonstrates that peruvinin 
possesses the structure Ia with the same stereochemistry of its asymmetric centers as 
cumanin (VI). 

The truns ring junction of peruvinin (Ia) is in accord with the strong negative Cotton 
effects exhibited by the ORD curves of Ia and Ib. Those are of the same type shown 
by the 16keto steroids (androstan-3~-ol~l6-one and the 3,20-bisketal of 16keto- 
progesterone).s 

Treatment of dihydroperuvinin mesylate (IIIc) with y-collidine gave a cyclopente- 
none (XIII) (IR band at 1695 cm-l) characterized as its red 2,~~mitrophenyl hydra- 
zone (&_ 386 rnp ; E 26334). The NMR spectrum of the cyclopentenone XIII 
exhibited a singlet (1 II) at 5.94 corresponding to a vinyl proton, in its derived 

B C. Djerassi and D. Herb&, J. Org. Chem. 26,4675 (1961). 
@ J. Romo, P. Joseph-Nathan and G. Siade, Tetrahedron 22, 1499 (1966). 
7 Hydrogenation of cumanin (V) gave a mixture of dihydrocumanin and isocumanin (Ref. 6). 

From the hydrogenation of cumanin acetonide only ~y~~~n acetonide was isolated. 
8 It has aheady been shown that sodium borohydride reduction of the exocyclic methylene group 

in Iactones closed at C-8 gave a C-11 &methyl group. R. A. Lucas, S. Rovinski, R. J. Kiesel, 
L. Dorfman and H. B. MacPhillamy. J. Org. Chem. 29,1549 (1964). 

* C. Djerassi, R. Riniker and B. Riniker, J. Amer. Chem. Sot. 78,6362 (1956). 
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2,4_dinitrophenylhydrazone the same singlet is observed at 6.23. This result may 
be rationalized as follows : 

Several C-l 1 epimers of the products described above were prepared. Treatment 
of 1 I-epidihydrocumanin (XIVa)6 with methane sulfonylchloride afforded the dimesy- 
late (XIVb). Elimination of the mesyloxy groups in XIVb with sodium iodide yielded 
the olefin XV. The patterns of the NMR signals displayed by the vinyl protons of XV 
were practically identical to those of VIII. Epoxidation of XV furnished the derivative 

XVI. Dehydration of 11-epidihydrocumanin6 (XIVa) with potassium bisulfate gave 
the ketone XVII. It had IR bands at 1760 cm-l (y-lactone and at 1735 cm-l (cyclo- 
pentanone). Alkaline treatment of desoxydihydroperuvinin (IV) afforded XVIII. 
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XIV a. R -. H 
b. R - MeSO, 

XVI XVII XVIII 

EXPERIMENTAL’* 

Isalartin o/prrulinin (la). Thu product wu isolated from the mother liquon of Perubin (II).’ 
Rcpatcd crysUllurtlons from rcctone-cthcr afforded prep (3.S g), m.p. 169-171’. [aID +34’: 
1 .., 212 mr: c 1Ou)o: IR bands at 3300 (OH group), at 1742 @r-d. c)clopentrnone urd y-Istone) 
md l t 166Ocm-’ (C--C double bond): routory dupauon (In dtoun): [tLr -‘210’. [a]- - 532’. 
[lb -2542’. [rlnr - 3005’. [lb,, --2S26’. (Found: C. 68 52: H. 7 35: 0. 24.26. Gk. for 
C,,H,O,: C. 68 16. H. 763: 0. 24,21::.) 

Pmmnin acttaft (lb). Acctylrtlon of Ir with Ac,O and pyndmc for 1 hr on the steam bath fur- 
rushed lb. m.p. 220” (pnsrns from urtonthcxanc): [x]” - 37’: 1,.. 212 w: e IoooO: IR hnds 
1750 (brord. mute. cyclopenunone rnd y-lxctone) urd xt 16S5 cm-’ (C---C doubk bond). Routory 
dupaxion (tn dloun): [sL -191’. [tb -466’. [t],,, - 1685’. Ix],,, -2325”. [a],,, -2167’. 
(Found: C.6646. H.7.24: 0.2616. Gk.forC,,H~O,: C.6665: ii.7241 0,261lY.). 

Pyxohr o/prmuun. A soln of Ix (100 mg) ut McOH (5 ml) was trutcd with M cthaal soln 
of d~xzom*h~~ and left ovcmlght at 4’. The cxa diazomethnc w&s d-posed with AcOH. 
the soln evaporated to drynas xnd the midue uys~lhzzd from ether-hcune. This y~cldul prisms 
(55 mg) m.p. 14s’ (da): L.. 32.2 m/r: r 195. (Found: C. 62.54: H. 7.10: N. 9 16. Glc. for 
C,,H,,O,N,: C. 62.72: H. 7.24: N. 9.14x.) 

HIO, oxubrwn O/~IIIR.IIIIII (Ix). A soln of Ir (200 mg) in McOH (6 ml) wu tmtcd with rn l q 
soln of HIO, (ux) mg) and left ovcmlght. TIM soln was dllutcd with water rnd extracted wrath A&Et. 
The orgmc layer was washed with NxHCOEq rnd water. dncd rnd evaporated to dry-. The 
gummy rutdue ru~stcd crysulh~tion. IR bands at 1760 (y-Lnonc). at 1730 (SIX rncmbcrad 
Iactonc) xnd at 1660 cm-’ (C-c doubk bond). 

Diliydro~rtiinrn (Illa). A soln of la (SO0 mg) in A&Et (80 ml) was hydrognrtcd with PdC 
(80 ml) unlrl the uptic of H ax.uJ. The soln wu filtered. evaporated to dryness md the soltd 
ruldue uyst~lluzd from uxtono ether. Thor yielded ~~WTU (410 rngl m p. 210.212’. 1~)~ -64’: 
i, I., 290-296 w : t 70. IR brnds at 3660 (011 group) xnd xt 1765 cm-l (broxd. cyclopcnunonc xnd 
y-lrctonc). (Found: C. 6767: H. 8.12: 0. 2386. Glc. for C,,H,,O,: C. 6764: H. 8 33: 0. 
24.03 %.) 

Dihy&oprrur;nin actrare (Illb). Acrtylrtlon of Illa with Ac,O rnd pjlndmc for I hr on the steam 
bath or PdC cstrlyzcd hydrogenation of lb in AcOLt rffordcd Illb. m.p. 205-206’ (needler from 
aaton*~c). [rln 66’: 1-a. 286292 rnr : a 65 broad IR bands xt 1765 cm ’ (mtyl group, 
cyclopcntanone xnd ;.-lxctonc). (tound. C. 66 S7. 11. 7 49: 0. 26.08. Gk. for C,,H,O; C. 
66.21: H. 7.U4: 0. 25.95’: ) 

1’ M.h am uncorrected. IR spectra md routions were run Chf,. UV wra In 95:; EtOH. Tha 
alumuu used In the chromxtogramr ~a* Alcoa, F-20 (washed with AcOLt). Ally= Dr. Franz 
Parher. &Jnn. &muny. WC xrc gntcful to Syntcx. S.A.. for the detcrmmrtion of the rotations. 
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(3 ti liquid KH, rrducfion of Illb. To a soln of G (I.2 g) in bquid NH, (280 ml) at - 70’ with 
machanU stmmg wu rddod a soln of lllb (600 mg) in THF (18 ml). The mixture wu rtvnd for 
30 mm. -ted wttb 10 ml McOH and left at room tcmp unttl chmination of NH,. The rrstduc was 
dtlutal wtth water, actdrftcd vvtth dtl HCl and cxttactcd wtth AcOEt. The orgutic laya wu wutKd 
wtth water. dncd and cvrpomtod to dryness. The gummy raidue w tilvcd tn aatonc (IO ml) 
and oudiacd wttb EN GO, at 5’. dtlutcd wtth water and atmctcd wtth AcOEt. The organic solutton 
was wuhcd with water. dned and cvrporatcd to dryness. Crystall~tron of tbc rrstduc from uctonb 
huanc y~tldcd IV u prtsms (12Smg). m.p. 183-188’. The l nalytral sampk showed m.p. 190’: 
[a],, -84”: IR bands at 1762 (y-lactone) utd at 17401zrn-~ (cyclopcntanonc): (Found: C. 71.85: 
ti. 8 77: 0. 19.22. Gk. for C,,HnO,: C, 71.79: H. 8 86: 0. 19,3S;;.) 

Nal rrrurmrnr o/lIlc. A soln of Ilk (150 mg) in A&H (IO ml) was tratcd wtth Nal (u)o rng) 
and hated under r&u for 2 hr. dtlutcd with water and extracted wtth A&Et. The orgaruc laya 
was washed wrth water. S 1: SaOHaq. dried and evaporated to dryness. Crysulhratton of the residue 
from aottor+haanc y~clkd prums m.p. 183187’. Idcnttftcd by the standard mcthodr \nth IV, 
obtamcd by G tn ltqutd NH, reduction of Illr. 

D11?,drocumanin ocrronidt (VI). The aatonidc of cumancn* (I g) wu dtssolvcd tn A&Et (90 ml) 
and hydrogenated with PdC (100 mg) until the uptake of H aa.&. Crystahtntton of aatonc- 
hcxrnc )tcldcd prisms (920 mg). m.p. ISI-154’; [z]~, ,+ 120’. IR band at 1760cm ’ (g_tactonc). 
(Found: C. 6994: H. 894: 0. 2061. Gk. for C,,H,O,: C. 70 IO: H. 9 IS: 0. 20,7S:,) 

D+drocumunin (Vllo). A win of VI (800 mg) in MeOIl (12 ml) wu treated with 5 ml of 20% 
HCI and hcatcd unda t&u for I S min. It showed m p. 177- 179”. Idcnttticd by the standard methods 
with a sunplc obtrmcd by hydroguutton of amunm.* 

Dih,vdrt_xumunm dtmrs~lurr (Vllb). Thu was prepared according to the method dmtbcd for 
curmntnduncsylatc.~ Crystalltntton fromaottonc-huancatTordcdpnsmsm.p. 202-204’. [*II, .* 51’. 
(Found: C. 48.34: H. 6 81; 0.30%: S. 14.82. Glc. forC,IH,,OJ,: C. 48.1 I : II. 6 6s. 0.30.16: 
s. lsO8::) 

ll+d+&xumomn drmrs~hrr (XIVb). Rpulbd by trcatcmnt of XIVa wtth McSO,Cl and 
pyndtnc. Prtsms from aator+hcunc m p. 209’. [a],, t 84. (Found: C.4806: H. 6.S6: 0.2993: 
S. IS(u. Gk. for C,,H,,O,S,: C.48.11: H. 665: 0.30 16: S. 1508?~.) 

Trrormmf o/dth~drocumuain drmrsy/arr (Vllb) with tial. A soln of Vllb (4OOmg) and NJI 

(800 mg) tn A&H (1 S ml) wu hated under rcflux for 1.S hr. dtlutcd wtth water and extracted vnth 
AcOFt. The orgamc layer wu washed wth mta. S% NaOHaq. dried and enpontod to dry-n-. 
The rcstduc crystrll17ed from hcxane yieldtng SO mg of tzcovcrcd maylate (Vllb). m.p. 196198’. 
the motha ltquon ucrc chronutognphcd on alumtna (IO g). The uystrlhne fracttons clutcd cnth 
hcxanc were combmcd and mcrystall~zcd from hcxane. Thts yielded VIII (I IO mg). m.p. 88’. [ah-, 
t S-4”: IR bandat 176s cm-‘(y-lactonc). (Found: C. 76.89: H.9.34: 0.13.93. Glc. forC,,H,O,. 

C, 76.88: H. 947: 0. I3 65:‘..) 
m-Chloroprrbnzoo,c ocid rpordorron o/ ri5r lacrotsr (VIII). A cold soln of VIII (200 mk) in chf 

(15 ml) wu treated with mchloropcrbcn~oic rad (180 mg). hcatuJ under reflex for 1 hr. washed 
wth KaHCO,aq and evrpntcd to dryruss. Crystallintton from ether-hcxme furmshal IX u 
prtsnts (IqOmg)). m.p. ISS-lS7’: [tJt, A 54”: IR band at 176s cm” o+ctone). (Found: C. 71.71: 
H. 8-77: 0. 19.12. Glc for C,,H,,O,: C. 71.79: H. 8.86: 0. 19 3S*/,) 

/f,vdropnwon o/rhr /ucronr (VIII). A soln of VIII (60 mg) In AcOEt (20 ml) was hydrogenated 
with RO, (20 mg) unttl the absorption of H ccascd. Cryrtallt~tton from hcxane ytcldcd X u plates 
(4S mg). m p IO?‘. [I],, +4O’: 1R band at 176s cm ’ (;.-lactonc). (Found: C. 76.13: H. IO.21 : 
0. 13.70. Gk. for C,,H,,O,: C. 76.22: H. 1024. 0. I3 54-L.) 

Prrporwn ofrhc /ucroru Xjrom rhA110nc IV. A mtxturc of IV (I00 mg). ethancdtthiol(O3 ml) 
and BF,tthcmtc (4 ml) was left at room tcmp for 3 hr poured Into ~cc-water and extracted wtth 
AcOEt. The organtc layer wu wuhcd wth S’/, NaOHaq. water. dried and cvapontcd to dryness. 
The rmtduc dtssolrcd In EtOH (SO ml) was trutul wrth Rancy Ni f2 g). huted under rcflux for 
14 hr. filtcrcd and evaporated to drynar. Cryrtalhntton of the rutdue from heunc ytcldcd plats 
(25 mg). m.p. 10s’. It showed no d-ton tn m p. on rdmtxturc w-tth the product obtamcd by 
hydrogcnatlon of VIII and the IR spcctrr were superimposable. 

NaBIf, rrdvcrion o/prurwtin UCIIUN (Ih). A soln of lb (1.S g) tn McOH (SO ml) was treated wtth 
NaBH, (I .S g) and left at room tcmp for S hr. The soln wu conocntntcd to a small volume, diluted 
urlth water. acid&d with dtl HCI and extracted with chf The organic layer was washed wrth water. 
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dried uxd cvxporntcd to dryness. Tbc -due wu chronutognphcd on alumna (30 g). The crysul- 
lmc fmctions were combmcd md rccryst~ll~zcd from ratontcthcr. y~cldmg neda m.p. 178-179’. 
(Found: C. 66.93: H. 9.10: 0.2405. Gel. for C,,H,,O,: C. 67.13: 901: 0.?3.86?‘) bicnt~bed 
by the sundud methods wnh dthydrm (VIW’ 

3-Dc~oxad$droprru~~n acerare (XI). A soln of Illb (735 mg) in AcOH (6ml) wu trutcd 
wth ctWtthtol (2 ml) and BF,tthcratc (2 ml). left overnight at room temp. poured in icawxtcr 
md cxtrxctcd with A&Et. The organtc kya was wJKd wth S% NaOHq. water, dried xnd 
cvxpomtcd. A soln of tbc muuptol (SO0 mg) tn EtOH (200 ml) wu tratcd w&t R~ey NI (S g) utd 
huted under rcflux for 16 hr. The soln wu fihacd. cvrpomtcd to drynas rnd the rutduc chronuto- 
graphed on alumma (I2 g). The cqsullinc fract~otu clutcd wtth hexant were combtncd md 
razysullir.cd from ~pcnunc. Thrs ytckbd plrta (ISOmg) m.p. 123’: [xl0 +SO’: IR &dr 
81 1760 (y-&tone) and l t 172.5 cm-t (uxtyl group). (Found: C. 69 57: t(. 8 81: 0, 2l.S9. Gk. 
for C,,H,O,: C. 69.36: H. 890: 0.21.74% ) 

D~$roptruCafn mwylorr (111~). An ice cold soln of Illa in pyridinc (8 ml) wu treated wtth 
McSO,CI (2 ml). left for 10 hr II room tanp, poured into ~~watcr md cxtrticd with A&Et. 
The agaruc soln wu washed wtth dtl HCI. NIHCO,q. wntcr. eviporntcd to dryness rnd the residue 
uyatahzrd from uctonc-clhcr. Thu yielded nccdla (380 mg), m.p. 20&2OS-: [aIt-, -49’. (Found. 
C. SSS9: H. 7.22. 0.27.95: S. 9.31. Gk. for C,,H,O,S: C. SSW: H, 7.03: 0.27.87: S.9 29x.) 

,+v&a&@o~r~inrn (XIII). The maylrte lllc (3SOmmg) in ycolhdtnc (6ml) was bated 
under rctlux for 7 hr. dllutcd then with ether. wuhcd with 61 HCI, dried. evrpomtcd to drynas 
utd the gummy ratdue drssolvul in heunc was chrom~ogmphcd on dutruru (6 g). The puritkd 
product (80 mg) rautcd uystrlliution. It hxd IR bun& II 177Ocm-t (y-ketone) and it 169s rnd 
1610 cm 1 (cyclopcntcnonc). 

The 2.Cdmitrophcnylhydrxzone showed m.p. 240’ (red prisms from McOH+thcr). Lax khf) 

386 rnp: r 26334. (Found: C. S8 71: H. S.67: 0. 2264: N. 1287. Glc. for C,,H,,O,N,: C. 
S8 87: H. S 6s: 0. 2241: N. 1308”,;.) 

Ttcarmtnr o/rp&ik~ocwnanm drmrsylarc (XIVb) vlrh NiI. The muyhtc XlVb (3SO mg) WL) 
tratcd u dacnbud for the prep of VIII. The oktin XV did not crysulhn; IR bnd it 176Oan ’ 
(y-ktonc). (Found: C. 76.59: H. 9 33: 0, 13.7S. Gk. for C,,H”O,: C. 76.88: H. 9.47: 0. 
13.65x.) 

Trtarnwn: of XV with m-chbroprrbnxoic acid. The cpotidc XVI uu prepared uwrding IO 

the procodurc employed for IX. *trltitron from hcxAnc yielded mrtcnll m p. lOe)od . 
[aID +77’: IR bud it 177Ocn1-~ (y-lutonc). (Found: C. 7199: H. 8.73: 0. 18.88. Gk. for 
C,,H,,O,: C. 71.79: H. 886: 0, 193S::.) 

&hydration o/rp&h+xwronir, (XIVi) with KHSO,. An inttmrte nuxturc of XIV1 (400 mg, 
urd KHSO, (2 g) wu hated under high vacuum (@S mm) until no more subltmtc wu colktcd. 
Cryst~lhzrtton of XVII from rcetonthcune ytcldcd pnsnu (90 mg). m p. 118’: [alo + tS6 
L.. 286292 rnr : r. 60. IR tunds xt 1760 (y-lrctonc) xnd it 173S cm .t (cyclopcntmone). (Found 
C.71.69: H. 894: 0. 1935. Gk. for C,,H,O,: C. 71.79: H.8.86: 0. 193S:i.) 

A/ka/&u rrearrnrnr ojthr ketone IV. A coln of IV (80 mg) In MoOH (6 ml) wu mtxcd wth KHCO, 
(100 rng) tn water (2 ml). the mixture wu hutcd under retlux for 1 hr. dtlutad wtth wrter ind cvlpo- 
rrtcd to drynu~ Cryst~lltution of the rutduc from ether-tuxutc ytcldcd XVIII u prium (25 mg) 
m.p. 117-120’: [x]n -SS’. A,., 286292 rnp: c. 60: IR bands it 1760 an-t (-/-ketone) ind it 
174ocm-I (cyclopcnt~nonc). (Found: C. 71.89. H. 8.81: 0. 19.34. Glc. for Ct,HnO,: C. 71.79. 
H. 8.86: 0. 19 3S’/. ) 

Formr~on of rhr krconr XII from rhe acctaft XI. A soln of XI (300 mg) in McOH (20 ml) WLI 
tratcd with 5 ml 207; HCI. hutcd under rctlux for 3 hr. conantntui to blf 11s volume. dtlutcd 
wtth water ind cxtruztcd wtth A&Et. The wpruc solution was wuhcd wcth wltcr ind cqorxtcd 
to dryness. The rcstduc dtsolvcd in -tone (IO ml) wu oxiducd wtth 8N CrO,. Qlutad wtth waler. 

armed with AcOCt. washed with wrier dnal xnd cvxpontcd to drynus. Cryttiliution of the 
ratduc from xatonchczunc ytcldcd pkta (70mg). m.p. 146-147.. [xl” + 128’. Idcntuicd bv 
the sllnJud method, with the product of the sxmc sfructurc obtxtncd from cununin (V).’ 


