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ABSTRACT : Structures of wrthametelln and xowlthametelm, two novel hexacyclic wltha- 
nolrdes isolated from the leaves of Datura metel, have been established as 1 and 2 respect- 
~vely, on the baas of detalled spectral and chemical evidences. The facile tranSformati0" 
of wlthametelln to a ring A aromatx wlthanolrde and some other lnterestlng chemical 
transformations are described. 

The structure elucldatlon of wlthametelin, the ma,or SteroIdal constituent of the 

drxed leaves of Datura mete1 LlnnP, -- was reported by us almost exclusively on the basis of 

spectral evidence ~.n a prellmlnary communxxtlon. 
2 

A full account of the isolation and 

structure determlna'c~on of wlthametelln and Its congener, ~sowlthametelin, 1s presented I" 

this paper together with some Interestxq chemxal transform&Ions of these molecules. 

Wlthametelln, C H 0 2S 36 4 (M+ 436.2426). m.p. 210°, la/D -64.4', was proved to bear 

I" Its molecule a" enone and a a,l3-unsaturated-6-lactone ma&y from Its w and IR spectral 

characterlstlcs ( a ax 222 "m (E 7000); Vm,, 1718, 1655 cm-l ) which are comparable with 
those of a typlcal "lthanollde. 

3 
Of the five oleflnlc hydrogen signals dlscernlble I." its 

1 
H NMR spectrum. the two appearing as singlets with fine spllttlng at 6 6.76 and 6.02 were 

assigned to hydrogens of a terminal methylene conlugated with a &la&one and the remalnlng 

three were considered to be associated "lth SteroIdal 2,5-dlen-l-one system on the basis of 

their chemical shifts and spllttlng patterns (6 6.77, 1H s, J=9.8, 5.1, 2.5 Hz, 5.88, 1H 

da, J=9.8, 2.5 HZ, 5.58, 1H L, J=5.8 Hz).~ Chemxal evidence to verrfy the presence of 

2,5-dlen-l-one moiety was secured by acetoxylatlon of wlthametelln with mercuric acetate 

whxh ylelded a derlvatlve ( 2 1 having 6R-acetoxy-2,4-dlen-l-one system. This chemical 

converslo", whxh can be readily recognized from a change in W absorptlo" characterrstlcs 

%x 
310, 207 "ml and appearance of signals for three contiguous oleflnlc hydrogens (6 

6.94, 1H da, J=lO, 6 Hz, 6.30, 1H g, J=6, 1 Hz, 6.04, 1H E, J=lO, 1 Hz) and a" acetoxy 

methyl (6 2.05, 3H 5) with concomitant downfield shift of the 19-methyl signal 1" the 'H 

NMR spectrum, has been studled I" similar system' and considered to be a diagnostic proof 

for tne presence of the 2,5-die"-l-one moiety. The exclusive formation of the 6B-acetoxy 
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derivative ( 2 1 may be ratlonallzed by assuming the formatlo" of a cyclx mercuronium ion6 

by the addltio" of +HgOAC on the 5,Gdouble bond from the less hlndered a-face of the molecule 

followed by the openrng of the cyclic complex with concomitant generatIon of the 4,5-double 

bond and nucleophilic substitution of the Ga-mercurated compound with acetx acid. A report' 

of the exclusive formation of 5a,6a-epoxide of a wlthasterold having 2,5-dlen-l-one system by 

treatment with m-chloroperbensox acid lent credence to the a-attack, as envisaged in the 

formation of the cyclic mercuronium complex. 

While the isolation of wlthametelln from a solanaceous plant, Its molecular formula 

and the presence of enone and a,&unsaturated-&lactone chromophores I" its molecule, 

suggested it to be a withanollde or a structurally related compound, It failed to exhibit 

diagnostic mass and +-I NMR spectral features of a typxal "ithanolide. The mass spectrum of 

withemetelin showed no sagnificant fragment 10" peak formed by fission across C-20,22 bond 

which is characteristic of common withanolides. Further, the diagnostic double triplet or 

double doublet splitting pattern of the C-22 carbinyl hydrogen signal which normally appears 

around 6 4.5, and is regarded as the withanolide "fmger print", was not discernible in Lts 
1 
H NMR spectrum and instead, a broad 1H singlet was observed at 6 4.65. Again, while a 

typical wlthanollde shows, in its 'If NMR spectrum, five methyl signals including two vinylic 

methyl signals, only three 3H singlets appeared at 6 0.71, 1.22 and 1.44 m the %I NMR 

spectrum of withsmetelin and these were assIgned respectively, to 18- and 19-methyls and to 

a methyl on a carbon bearing oxygen function. The absence of two methyl groups in the 

molecule was, however, compensated by the presence of a terminal methylene (X=CH2) and a" 

oxymethyl (-CIi2-0) grouping (6 3.95, 1H 2, 5=12.7 HZ, 3.73, 1H g, 5=12.7, 3 HZ). The 

terminal methylene conjugated to the lactone carbonyl was assigned to C-27 but the locatIon 

of the oxymethyl group could not be easily settled and It was a" open questlon which of the 

remaining two methyls (C-21 and C-28) of this C28-steroid was oxygenated? 

Of the four oxygen atoms present I" wzthametelln, three are associated with a" enone 

and &lactone function and the remaznlng one was consldered to be a" ether in view of the 

fact that wlthameteli" was not amenable to acetylation under normal condltio" and it exhibi- 

ted no hydroxyl band i" the IR spectrum. Based on these observations and from valency 

calculation, withsmetelln was proved to be hexacyclic and the fourth oxygen atom associated 

with a" oxymethyl group was consldered responsible for the constructlo" of the sixth ring. 

The two oxycarbon signals at 6 69.2 (2) and 60.4 (t) in the 
13 
c NMR spectrum lent support to 

this assumption. The foregoIng data permitted advancement of two alternatIve structures 1 

and 4 for wlthametelm. A" inspectlo" of these two alternative structures revealed that the - 

cyclic ether is allylic I" nature only in 1 and, therefore, it was considered possible to 

make a correct choice by ascertaining whether the ether oxygen I" wlthametelln is allylx or 

not. With this objective, wlthsmetelrn was sublected to catalytx hydrogen&lo" to g=ve a 

mixture, which on chromatographic resolutxon yielded a hexahydro derivative (M+ 442) as the 

major product, along with tetrahydrow~thsm@telm ( 5 ) (Me 440) I" s poor yield. The tetra- 

hydro derlvatlve ( 5 1, formed by hydroge"Olysls of the cyclic ether, showed signals for two 
vx~ylic methyls (6 1.93 and 1.88, 3H s each) and the characteristic double triplet for H-22 _ 
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(6 4.37, 1H at, 5=13.5, 3.6 Hz) in its 'H NMR spectrum and the base peak at m/z 125 (ion 5) -- 

in its mass spectrum like typxal withsnolide. Withemetelin was thus established to have a 

cyclx ally1 ether function and formulated es 1 whuzh was verified by 
13 
C shift correlation 

two dimentional spectrum (ZD INADEQUATE) and reported in the previous communication. 2 

Both tetrahydrowithametelln ( z ) and secowlthemetelin ( 5 ), the latter being 

obtained in "ear quantitative yield by treatment of wlthametelin with methanol in presence 

of perchlorlc acid, 
8 

showed posltlve Cotton effect around 250 "m, indxatlng 22s configura- 

tion. A comparative study of the 
13 
C NMR spectra of wlthametelin and its derivatives with 

that of withaferin A acetate, 
9 

revealed 14a and 176 configurations in withemetelin. The 

stereochemistry at C-20, as show" I" the expression 1 1s based on biogenetic arguments - 

because all the reported wlthanolldes unsubstltuted at C-20 have the same configuration. 

The Dreiding stereomodel study of withametelin revealed that 28-methyl and H-22 are on the 

same side of the molecule. 

1: A2 

2 : A3 

H 

0 

0 0 

& 

0 

’ \ 

4 ix 5 : R=H, 2,3,5.+tetrahydro 
\ 

\ B : d. R=OMe 

+ 
63 : 6. R=OMe 

ion g 
(m/z 125) sq : A~,R=OGIC 

32 : R=H 
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The smooth addition of methanol to wlthametelu? in presence of perchloric acid' led 

to the assumptron that wlthametelin, on treatment with acetx anhydrlde and perchlorx acid, 

should give a diacetate but, to our surprxe, the product obtained was a trlacetate ( 1 ) 

04+ 580). A" analysts of its spectral properties revealed significant difference in Its 

carbocyclic mu&y from that of withametelin. The 'El NMR spectrum of the triacetate ( 7 ) - 
showed signals for three acetoxy methyls (6 2.08, 2.06 and 2.05, 3H s each), and a vinylx - 

methyl (6 1.98, 3H s) and the l&methyl (6 0.76, 3H s), while the slgnal for the 19-methyl 

was found to be mrsslng and it was replaced by a 3H slnglet at 6 2.30 assrgnable to a" 

aromatic methyl group. A pur of 1H doublets at 6 7.32 and 6.80 (J=8 Hz) for two viclnal 

aromatx hydrogens was dlscernlble in the 'H NNR spectrum. The presence of two -CH2-OAc 

groupings was manifest from two sets of signals appearing as two paus of doublets (6 4.36, 

1H g, J=12, 1 HZ, 4.26, 1H g, J=12, 4 Hz and 6 4.88, 2H AR 8, J=15.4 Hz) assigned to 21- 

and 27-methylenes, respectively. The 'H NMR spectrum of the triacetate ( 7 1 also showed - 

the dugnostx double trlplet at 6 4.49 (J=13, 3.5 Hz) for H-22 of wlthanolldes unsubstltuted 

at ZO-position. 

That the A rung of thrs trlacetate ( 7 ) IS aromatic I" nature became evident from 
an inspection of Its 

13 
C NMR spectrum whuzh lacked the enone carbonyl signal of wlthametelrn 

and showed SIX aromatx carbon signals of a tetrasubstltuted benzene rzng (6 147.1 5, 138.0 

2, 136.8 2, 128.0 5, 123.6 2, 118.9 d). A subtraction W spectrum of the triacetate ( 1 ) 
and physalolactone B (lcc-acetoxy-3R,20-dihydroxywitha-5,24-d~enolide) 

10 
which showed an 

absorption maxxmun at 278 "m also spoke of the presence of a benzenold chromophore. The 

mass spectrum of the trlacetate ( 1 ) showed not only the molecular ion peak at m/z 580 but -- 

also three significant fragment ion peaks at m/z 538, 478 and 418, formed by sequential loss 

of a molecule of ketene and two molecules of acetx acrd. The loss of ketene suggested the 

presence of a phenol acetate moiety whxh was supported by positive phosphomolybdx acid test. 

The aromatization of the rL"g A of wlthametelu 1s assumed to take place by the well 

know" dlenone-phenol rearrangement, the dienone 1" this case berng 2,4-dlen-l-one, formed by 

appropriate prototroplc shift under the reaction condltlon. While three possible structures 

(7, 2 and 2) having different substitutux patterns of the rrng A may be conceived, the 

volume of literature 
11 

avallable for dxnone-phenol rearrangement of related 2,4-die"-3-one 

steroids suggests the formulation 7 for the triacetate. In fact, that no nOe was detected - 

on aromatic hydrogen signals on Irradiation of the aromatic methyl signal at 6 2.30 rules out 

the substltutlon pattern as show" in expressLo" 3. Further, 1.t was found that the 
13 
C NMR 

signals of the aromatuz carbons of estrone acetate 
12 

matched well with those of the trlacetate, 

except C-4 and C-6. The slgnal for the carbon (C-10) corresponding to C-4 of estrone acetate 

appeared at lower field and that for C-6 at higher fusld, demonstrating the presence of methyl 

substltuent at c-10 positlon and thus conflrmlng the correctness of the structure ( 1 ) 
proposed for the trlacetate of wlthametelln. It 1s pertinent to mention I" this connectlo" 

that though aromatzstlo" of the rung A of wlthametelin with acetlc anhydride and perchlorlc 

acid 1s consIdered to take place by dlenone-phenol rearrangement, wxthametelln-derived 68- 

acetoxy-2,4-dren-l-one ( 3 ) falled to undergo aromatlzatux with acetx acid and perchlorlc- _ 
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acid and ylelded a co]ugated trlen ( a ). While It may be argued that the facile acid- 

catalyzed elunlnatlon of the allylx acetoxy function at C-6 prevents aromatizatux of the 

dusnone ( 2 1, no suitable explanatlo" is available for the failure in aromatization of the 
ring A of withametelln on treatment with methanol and perchloric acld. Secowithametelin 

( 6 ) obtained under this reactlo" condition retains the 2,5-dien-l-one system. It is, - 

therefore, quite loqxal to belleve that acetic anhydrlde has an important role‘in the 

aromat1zatlon of the rlnq A of 2,5-die"-l-one steroids. 

OAc 

z : 

Za : 

Zk : 

R4 

R,=&=H, R3=OAc, %=Me 

R.,=OAc, R.@?3=H, %=Me 

R, =Me, &!=OAc, R3=R4=H 

QAc hoAc 

1 
‘. r oJ+o 

/O i \ P \ 
0 0 

0 c@ I 

R 

B : R=+!, 3,&c-epoxide 

‘0 : R=&, 5ppepoxide 

1J : R=O 

As the variety of oxygen substituents witnessed III AS rings of withanolides are 

k"own13 to be derived from the one having 2,5-die"-l-one system, efforts were made to intro- 

duce some of these oxygen functions in v~.ew of their possible existence as natural products. 

Withametelin on treatment with m-chloroperbenzox aad yielded a mixture of epoxides. The 

mixture was resolved by HPLC and the mayor product, C H 0 2S 36 5 CM+ 452). whrch showed a 1H 

narrow trlplet at 6 3.02 was recognized as wlthametelu-50,6CX-epoxide ( 2 ) from the 
neqat1ve cotton effect at 345 "Ill. The muxx product, isomeric with 2 showed posltlve 
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Cotton effect at 345 "m and the carblnyl hydrogen signal of the oxirane at 6 3.10 
14 

in 1ts 

'H NMR spectrum and on this basis it was identified as withametelin-56,6E-epoxide ( g ). 
In an effort to insert a hydroxyl group at the bls-allyllc 4-position of withameteli", it 

was oxidized with selenium dioxide 1" aqueous acetic acid medium. The reaction mixture, on 

chromatographic separation yielded four compounds whxh were identified from detailed 

spectral analysis es 2, a, 11 and 12. - - 

Withametelln, which bears a a-methylene-&la&one as well as a" oxide ring in its 

side chain, could be transformed to yet another lnterestlng hexacycllc wLthanolide ( 14 ). 
Reduction of wlthametelln with diisobutylalumlnium hydride gave an ally1 alcohol ( 13 ), 
the formation of which can be explaned by hydrogenolysls of ally1 ether, reduction of the 

blactone to lactol and formation of a" acetal with the partxlpatxz" of hydroxyl group et 

c-21. Oxidation of 13 with pyrrdlnium dxhromate in methylene chloride yielded 14 without - - 

affecting the bicycllc system. Mass spectra of both 12 and 14 showed a base peak at m/z -- 

109 [ion b) and their 'H NMR showed the absence of the signals for exocyclic methylene and 

the low field methyl attached to the carbon bearlng oxygen functzon and instead showed tHFo 

38 singlets for two vinylic methyls and a low field 1H broad singlet for the acetal hydrogen. 

Daturilin, Isolated from the fresh leaves of D. mete1 by the PakIstani workers 
15 

has -- 

been asslgned the same gross structure as wlthametelln but with 225 conflguratron. Though 

no direct compar~so" of wlthametelln with daturllln has been made, they appear to be identical 

and, therefore, 225 configuration assigned to this compound exclusively on the basis of "oe 

measurewnts, is not tenable. 

Isowithametelln, C26H3604, m.p. 280°, fi/, -77.7'. a congener of wlthametelln, 

showed a Rf value very close to that of the latter on TLC I" a variety of solvent systems 

and it was found to be present in mother liquor of withemetelln from whxh It was Isolated 

by preparative HPLC work. The UV spectrum of lsowithametelln showed twin absorption maxima 

at 233 and 227 "m, Indlcatlng the probable presence of a a,&unsaturated-&la&one and a 

heteroannular die" chromophore 
14 

and its IR spectrum showed a strong carbonyl absorption 

band at 1714 cm 
-1 

but no band for the enone carbony or hydroxyl group. The l3 C NMR spectrum 

of isowithametelln, however, showed two carbony carbon signals at 6 210.7 and 165.4 assign- 

able, respectively, to a saturated keto carbonyl and a lactone carbonyl. The 'Y-l NMR spectrum 

of isowlthametelln showed striking resemblance wzth that of wlthametelin, the only observable 

difference being the chemical shifts and splitting patterns of three oleflnlc hydrogens of 

the AB rings and 19-methyl of the two molecules. Based on this findlng and from the corres- 

pondance of 'ri NMR parameters of these three olefinlc hydrogens with those of wlthanolide 

I, 
16 

the AB ring of isowithametelln was proved to have 3,5-dien-l-one system and the 

structure 2 was advanced for isowlthametelln. 
13 
C NMR data of isowlthametelin (Table I) IS - 

I" perfect agreement with the proposed structure. Chemical evidence I" support of the 

structure was provided by conversIon of wlthametelin to lsowithametelln. When a solution of 

withametelln I" benzene was refluxed with ethylene glycol in presence of ptoluenesulphonic 

acid, the ketal ( 15 ) was obtarned as the mayor product, which on deketalleatlon with 
ptoluenesulphonlc acid in aqueous acetone furnlshed a compound lndx%zingulshable from 
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14 : R=O 

isowithametelln in all respects. The methanol adduct ( &C ) of isowithametelin obtained by 
treatment of its methanolrc solution with perchlorx acld showed positive Cotton effect at 

241 ran, indicatrng that ~sow~thametelin also has 22R configuration like withametelin. The 

mass spectrum of the methanol adduct ( s 1 displayed significant fragment eon peaks, the 
genesis of whxh can be very well rationalized from the expression & Wcheme I). 

m/z 134 

GIG 

m/r 166 mlz 124 m/z 123 ml2 36 

Scheme I 

Acnistin A 

Scheme II 

Withametellns 
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Table I : Carbon-13 shleldlngs in wlthametelin and its derivatives 
(125 MHz, CDC13) 

C-l 204.5 a 210.7 2 214.7 z 14X1) 201.6~ 202.3 B C-16 26.5 & 26.7 & 26.3 t 27.6 & 25.3 & 25.4 + 

c-2 128.0 g 39.6 & 3a.4 k 118.9 g 127.6 a 128.2 a c-17 47.6 9 47.7 g 46.6 g 46 8 a 46.2 a 16.5 c 

c-3 145.0 fi 127.0 a 27.4 t 123.6 fi 141.1 a 143.1 a c-18 12.7 g 12.9 9 12.6 9 12.2 g 11.7 g 11.5 q 

c-4 33.4 + 129.5 a 31.2 g 138.0 2 33.0 t 31.9 t c-19 18.9 g 20.5 g 19.4 CJ 12.1 g 14.5 g 14.0 g 

c-5 135.9 a 141.2 1 141.4 5 136.8 a 63.7 s 61.0 5 C-20 39.9 p 40.0 a 42.6 a 42.7 fi 38.8 a 38.6 a 

Cb 124.5 a 121.7 a 121.8 a 27.8 t 57.5 g 62.2 a C-21 60.4 + 60.6 & 60.0 t 61.8 t 59.4 & 59.4 r: 

C-7 30.7 + 31.1 + 32.2 + 27.7 & 27.7 & 30.2 & C-22 75.8 a 75.7 a 78.2 a ttt 74.4 a 74.7 a 

C-B 33.2 fi 31.8 4 32.0 g 37.7 g 29.7 a 28.8 g C-23 33.2 + 33.4 & 31.0 & 32.6 & 32.2 & 32.2 t 

c9 42.8 a 41.0 a 45.5 a 44.2 a 36.9 a 43.5 a C-24 69.2 2 69.5 s 150.3 b 157 35 68.3 2 68.0 5 

C-10 50.4 5 52.2 s 53.9 2 128.0 2 47.2 2 47.4 B C-25 138.9 5 139.1 5 122.8 B 122.1 5 137.9 s 137.8 5 

e11 23.6 t 22.6 2 22.7 + 26.8 + 21.6 + 22.5 & C-26 165.2 s 165.4 2 166.9 5 164.9 5 164.2 g 164.2 2 

C-12 39.6 + 39.9 & 39.1 t 38.7 i 38.4 5 38.5 t C27 129.7; 130.0 + 12.3 CJ 58.1 + 128.8 t 128.8 g 

013 42.5 2 43.1 2 42.5 5 43.0 2 41 5s 41.5 2 c-28 25.6 g 25.7 9 20 6 g 20.7 c, 24.5 9 24.5 g 

Cl4 56.0 a 56.0 a 56.3 a 55.1 fl 55 1 2 54.6 $ -QRc 21.2 g 
C-15 24.0 + 24.2 & 24.3 t 23 9 + 22.9 t 22 9 & 21.0 g 

20.9 9 

l 25 wz l * Carh lllxhl-* is bed al withanetelin, i.e., carb3ns Learins -aw and rthy1 are C-l and c-10 respectively 

*** Not detected 

Beside withametellns, the only other wlthanolldes known to bear bridged bxycluz 

side chains are acnistlns 
17 

and the only difference in the side chain of these two groups of 

compounds is that while rn acnlstrns C-21 and C-24 are directly llnked, in "rthametelin they 

are separated by an oxygen bridge. Blogenetically, however, there exists a commonneSs 1n 

these two systems which are considered to be formed by SN2' type reaction of appropriately 

substituted wlthanollde (Scheme II). Daturametelin B ( g I, Isolated from the methanoluz 

extract of fresh leaves of 2. mete1 by Japanese workers 
18 

mrght very well be the precursor 

of wlthametelln but the suggestion that wlthametelln IS an artefact formed during chromato- 

h grap y over silica gel column 1s not tenable because wlthametelln was Isolated from the 

petroleum ether extract of the plant material in a fairly good yield (0.1%) and daturametelin 

SC*). a glucoside, IS not likely to be extracted with th1.s solvent. The alternative 

suggestion lg that daturametelln B ( 9 1, a constituent of fresh leaves of D. metel, 1s -- 

transformed to withametelin during drying of the plant material is, no doubt, a possibility 

but our observatLon based on HPLC analysis, suggests that both daturametelin B 

withametelin coexxt ln fresh as well as III dry leaves, and that the former 2s 

precursor of the latter. 

EXPERIMENTAL : 

( $& ) and 

the likely 

M.ps were taken on a TOSHNIWAL melting point apparatus and are uncorrected. column 

chromatography was carried out over silica gel (60-120 mesh, B.D.H.) and TLC over silica gel G 

(B.D.H.). All the samples were routinely dried over P205 at 80-140' (depending upon the m.ps 

of the compounds) for 24 hrs in vacua and were tested for purity by TLC. opt1ca1 rotations -- 

were measured on a JASCO DIP-360 polarimeter and CD spectra on a JASCO A-3 instrument. IR 
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spectra were recorded on a SHIMADZU IR-27G spectrometer, W spectra on a SHIMADZU W-202 

spectrophotometer, 
1 H and 13C NMR spectra on a JEOL FX-9OQ. JEOL JNM FX-100 and JNM FX-500 

spectrometers (TMS as Internal standard). Low resolution EIMS were determined with a HITACHI 

M-52 and high resolution EIMS with a JEOL-Ol-SG-2 spectrophotometers. 

Isolation of withametelin ( 1 ) and isowithametelin ( 2 1: Air dried and 
pulverized leaves of g. mete1 (600 g) were extracted with petroleum ether (80-100') in a 

soxhlet apparatus for 20 hrs. The petroleum ether extract (25 g) was chromatographed over 

silica gel (125 gl and eluted inltlally with petroleum ether followed by C6"6. C6H6 frac- 

tions (4 g) on rechromatography over EtOAc washed alumina (40 g) and elution with petroleum 

ether-EtOAc (17:3) afforded withametelin (600 mg). Isowithametelin was isolated by HPLC of 

the mother liquor of withametelin over silica gel column (No. S.I.G., I.D. 22 mm). Elutio" 

of the column with n-hexane-EtOAc (3:l) at the rate of 9 ml/min afforded isowithametelin - 

after 20 ml" and withametelln after 22 min. 

Withametelrn ( L ) crystallized from EtOAc as colourless needles, m.p. 210'; [d, 
-64.4' (c 0.45, CHC13); BREIMS m/z: 436.2426 CM+); EIMS m/z: 436 @l+), 421, 354, 268, 253, -- 

225, 173, 147, 145, 131, 107, 105, 91, 67, 55; W (MeOH) 1 
max 

nm: 222 (E 7000); IR (KSr) 

V cm -l: 
max 

1718, 1655; 'H NMR (500 MHz, CDC13) 6: 6.77 (1H E, J=9.8, 5.1, 2.5 Hz, H-31, 6.76 

(1H br s, H-27), 6.02 (1H br s, H-27), -- -- 5.88 (1H E, J=9.8, 2.5 AZ, H-l), 5.58 (1H t, .J=S.S HZ, 

H-61, 4.65 (1H br s, W/2=8.8 Hz, H-221, -- 3.95 (1" a, J=12.7 HZ, H-211, 3.73 (1H E, J=12.7, 3.0 

Hz., H-21). 3.30 (1H g, J=20.0, 2.5 Hz, H-46), 2.84 (1r-l da, J=20.0, 5.1 Hz, H-401, 1.44, 1.22, 

0.71 (3H s each, H3-28, -19, - -18); Found: C, 76.42; H, 8.09, talc. for C2SH3604: C, 77.03; 

H, 8.31%. 

Isowlthametelln ( 2 1, m.p. 280'; [a]D -77.7' (c 0.26, CHC13); EIMS m/z: 436 (MC); - 

W (MeOH) A,,, nm: 233, 227sh (E 13000); IR (CHC13) Vmax cm-': 1720, 1714; ' H NMR (500 MHZ, 

CDC13) 6: 6.73 (1H 2, H-271, 6.02 (1H a, J=lO.O, 2.5 Hz, H-4), 5.99 (1H 5, H-27). 5.62 (1H 

g, J=S.O, 2.5 Hz, ~-61, 5.58 (1H g, J=lO.O, 5.0 HZ, H-3), 4.63 (1H & s, W/2=10.0 Hz, H-221, 

3.89 (1H a, J=13.0 HZ, H-21), 3.70 (1H g, J=13.0, 2.0 Hz, H-21). 3.28 (1" c& J=20.0 Hz, H-26). 

2.72 (1H g, J=20.0, 5.0 Hz, H-Za), 1.42, 1.33, 0.68 (3H _s each, H3-28, -19, -18). 

Conversion of withametelin to 3 by treatment with mercuric acetate: A 

solution of withametelin (25 mg) &n AcOH (10 ml) was treated with Hg(OAc)2 at SO' for 3 hrs. 

The rection mixture was freed from Inorganic salts by filtration and from organic solvents by 

evaporation under reduced pressure. The product was purified over silica gel column to yield 

1 (15 mg), m.p. 259'; W (MeOH) ima t-m: 310, 207 (E 4710, 10539); 'H NMR (90 MHz, CDC13) 6. 

6.94 (1" g, J=lO.O, 6.0 Hz, H-31, 6.74 (1H br s, H-27), -- 6.30 (1H g, J=6.0, 1.0 HZ, H-4). 

6.04 (1H g, J=lO.O, 1.0 Hz, H-2). 5.99 (1H br s, H-27). 5.50 (1H br t, H-6). 4.61 (1H br=, -- -- 

H-22). 3.79 (2H brq, H2-21). 2.05 (38 2, -OAc), 1.41, 1.33, 0.77 (3" 2 each, H3-28, -19, -18). 

Hydrogenation of withametelin to 2,3,5,6,25,27-hexahydrowithametelin 

and 5: _ Wlthametelln (100 mg) was hydrogenated 1n methanolic solution using 5% Pd-C (30 mg) 

as a catalyst for 4 hrs. usual work-up followed by purifxation over silica gel column 

yielded hexahydrowithametelln (55 mg) and 2 (10 mg). Hexahydrowithametelin, m.p. 258'; rU-7, 
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hrs. usual work-up followed by silxs gel column chromatography of the product afforded 1 

(45 mg), 2 (20 mg), 11 (20 mg) and 12 (5 q g1. 2, m.p. 278'; lH NNR (80 MHz, CDCl31 6: 

6.92 (lli da, 5=9.6, 6.1 Hz, H-31, 6.75 (1H s, H-271, 6.14 (ill c& J=6;1 Hz, H-41, 6.03 (1H a, 

J=9.6 Hz, H-21, 6.00 (X-l 2, ~-271, 4.62 (1H bri, H-221, 4.59 (1H brs, H-61, 3.80 (2H AB 3, 

J=14.0 HZ, H2-21). 1.47, 1.41, 0.76 OH 5 each, H3-19, -28, -181; 11, m.p. 328'(dec1; W 

(MeOH) imax nm: 207 (E 97441: lH NMR (90 MHz., CDC131 6: 6.75 (1H 2, H-271, 6.74 (1H d, J=10.3 

Hz, H-31, 6.46 (1H a, J=10.3 HZ, H-21, 6.00 (1H 2, H-271, 4.62 (1H brs, H-221, 3.70 (2H AB q 

with fine splittrng, J=12.6 Hz, H2-211, 1.44, 1.40, 0.68 (3H 5 each, H3-28, -19, -181; 12, W 

(MeOH Amax nm: 355, 207 (E 3986, 19395); 'H NMR (90 MHz, CDC13) 6: 6.96 (1H da, J=lO.O, 6.0 

HZ, H-31, 6.76 (1H 2, H-271, 6.16 (1H c& J=lO.O, 2.5 Hz, H-41, 6.00 (1H 5, H-271, 6.00-5.80 

(3H m, H-2, -6, -71, 4.63 (1H br s, H-221, -- 3.80 (2H AB 9 with fine splitting, J=12.6 HZ, H2- 

211, 1.44, 1.24, 0.78 (3H s each, H3-28, -19, -181. - 

Dlisobutylaluminium hydride reduction of withametelin to 13: A solution 

of wrthsmetelrn (27 mg) III dry tetrahydrofuran (1 ml) was treated with 0.2 ml of DIBAH (lM/l) 

at -30° for 1 hr. Acidic work-up (NH4Cl+3N HCl) of the reaction mixture and PurifLcatiOn by 
-1 

srlica gel column yielded 11 (15 mg), EIMS m/z: 424 (M+), 406, 109; IR (CHC131 V,_ Cm : 
3450, 1460, 1395, 1100, 1000, 'H NMR (90 MHZ, CDC131 6: 5.72-5.20 (3H m, H-2, -3, -6). 5.00 

(1H 5, H-261, 4.02-3.82 (2H m, H-l, -22). 3.50 (2H 5, J=12.0 HZ, H2-211, 1.75, 1.64, 0.99, 

0.76 (3H 5 each, H3-27, -28, -19, -181. 

Pyridinium dichromate oxidation of 13 to 14: - A solution of 13 (10 mg) in 

1 ml CH2C12 was stirred with PDC (40 mg) for 1 hr at room temp. Reaction mixture was passed 

through s small bed of silxa gel to afford 14 (5 mg), EIMS m/z: 422 (M+), 355, 296, 109; ‘H 

NMR (90 MHZ, CDC13) 6: 6.76 (1H g, J=lO.O, 5.0, 2.5 Hz, H-31, 5.86 (1H E, J=lO.O, 2.5, 

1.0 HZ, H-2), 5.56 (1H br d, ~=6.0 HZ, H-61, 5.00 (1H 2, H-261, 3.90 (1H m, H-221, 3.52 (28 -- 

5, J=12.0 HZ, H2-211, 1.74, 1.63, 1.22, 0.76 (3H s each, H3-27, -28, -19. -18). 

Conversion of Isowithametelin to e: Treatment of a solution of isowitha- 

metelin (10 mg) in MeOH (1.5 ml) wrth 1 drop of 30% HC104 and a work-up same as that applied 

in case of secowithametelrn ( 5 1, ylelded a compound s (4 mg), EIMS m/z: 468 (M+1; W 

(M~OH) Xmax nm: 227 (E 16300); 'H NMR (90 MHz, CDC13) 6: 5.97 (1H br d, J=9.2 HZ, H-41, 5.66 -- 

(1H brd, J=6.0 Hz, H-61, 5.56 (1H g, J=9.2, 4.0 Hz, H-31, 4.41 (1H &, 5=12.6, 3.9 Hr., H- 

22). 4.16 (2H AB 3, J=ll.O Hz, H2-271, 3.94 (2H m, H2-21). 3.31 (3H 2, -OMs), 2.00, 1.29, 

0.69 (3H 2 each, H3-28, -19, -18); CD (Dioxane) CO1 241 +32600. 

Transformation of wlthametelin to isowithametelln: A solution of witha- 

metelln (25 mg), ethylene glycol (0.2 ml) and e-toluenesulphonx acid (2 mg) in C6H6 (5 ml) 

was heated at 110' for 24 hrs. Usual work-up and purifxatlon gave E (10 mg1, EIMS r+ 480 

(M+): ' H NMR (90 MHz, CDC13) 6: 6.68 (1H 5, H-r/), 6.02 (1H 2, H-27). 5.97 (1H da, J=9.0, 2.0 

Hz, H-4), 5.66 (1H br d, J=6.0 HZ, H-6). 5.48 (18 m, H-3), 4.66 (1H br s, H-221, 4.00 (4H k -- -- 

St -0-CH2-CH2-O-j, 3.84 (2H AB 3, J=12.6 Hz, H2-21). 2.28 (2H m, H2-21, 1.44, 1.14, 0.72 (38 

s each, - H3-28, -19, -18). Compound s (8 mg) was treated with ptoluenesulphonlc acid (2 mg) 

l.n aq. acetone for 12 hrs at room temp. Work-up and purlflcation gave 2 (5 mg) indrstingu- 
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shable from xzowithametelin in all respects (t.1.c.. m.m.p., mass, IR, 'H NMR). 
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