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Abstract: Investigation of the extracts of PhysnZis viscosn hor led to the isohtion and structure 

elucidation of two new steroidal lactones, vircorolactone A (2) and vircos~lactone B (3). The rtruc- 

turer of these withmnolider were assigned on the bods of chemical correlation with withaferin A and 

their I3C NMR rpc t ro l  dota. 

Our rearch for tumor-inhibitory natural products from plants led us to investigate the chemical conrti- 

tuentr of the stems and leaves of PhysaZis viscose,' a plont for which , to our knowledge, no chemical inverti- 

gotion has been repwted . A 95% ethanol extract of P. uiscosa rhowed confirmed octivity against the Notional 

Cancer Institute 90 KB (human epidermoid carcinoma of the msophorynx) ted system. The ethonolic extract war 

partitioned according to the NCI scheme and fractionation was guided by the 50 KB biomwry. Recently, we re- 

ported2 the isolation of the known antineoplastic agent, withoferin A KY, ar a m i o r  constituent of the most ac- 

tive fraction of this plant. After r e m o d  of withaferin A from this fraction, the remining mother liquor war ex- 

amined for other steroidal lactoner. We wish to repart here the isolation and structure determination of two new 

steroidal loctones, viscoroloctone A (?)and vircorolactone B @). 

Vircosalactone A, C28H3807, crystallized from acetone-hexane, mp. 184-186'~ (corrected), [ a ]  - 
D 

27.4' (c 0.46 MeOH), and rhowed i n h r e d  absorption at 3615 (hydroxyl), 1715 (a,@-unsaturated 6-lactone) and 

1700 (cyclohsxmone) sm-' i n  methylene shlwide solution. The 90 MHz 'H NMR spectrum of virsoralostona A in  

CDC13 revealed the presence of  three ringletr (3H each) for three tertiary methyl groups at 60.66, 1 .24 and 2.03, 

a secondary methyl grovp (3H, doublet) centered at 6 0.97, o brwd two-proton ringlet at 64.33 for the C(25)-- 

CH20H group, and mriour one-proton signals centered at 6 3.06, 6 3.5 (doublet), 6 3.68 (triplet) and 6 3.86 

(doublet) ppm. 

Vircosaloctone 0, C18HUI07, [ ~ 1 1 ~ - 1 9 . 4 ~  (C 0.57 MeOH), mp. 184-186'~ (corrected), crystallized 

from acetone-hexone, and showed infrared absorption at 3650(intramolecularly bonded hydroxyl), 3610 and 3470 

(hydroxyl), 1715 (a,@-unsaturated 6-lactone), and 1695 (~~clohexmone) cm-1. The 90 MHz 'H NMR spectrum 

i n  deuteriochloroform showed three ringlets (3H each) ot 6 0.66, 1 . I3  and 2.03 for three tertiary methyl groups, 

a three-proton doublet centered at 6 0.96 for a secondary methyl group, a one-proton doublet at 6 3.03, o broad 

undefined signal for one proton at 6 3.25, a doublet of one proton at 6 3.38 and a broad two-poton ringlet at 

6 4.33 for the C(25)--CH20H group. 

The spectral dota of lactoner 2. and 3ore  rimilar to those of withaferin A3 except for the obrence of the 

signals mrociated with the'vinylic protons of ring A.  Cornprison of the l3C NMR spectra of vircoralactone A and 
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Table 1 . Chemical Shifts and Arrignmenk of Vircoxlloctone-A, Viscorolastone-B and their ~ s r i v a t i v e r . ~ ,  

a Chemical shifts are recorded as ppm downfield from TMS. The spectra were taken i n  CDC13. 

Carbon-13 NMR spectra were taken at 15.03 MHz in  the Fourier male using a JEOL FX-6Orpsctromster 
in  conjunction with o JEC-980 computer. 

C 
Chemical shifts of the C(4) acetrl group occur at 20.9 and 170.3 ppm and signals at 21 . I  and 171 . I  ppm 
are assigned to the C(27) ocetyl group. 

Chemical shift3 of the C(4) acctyl group appsor at 20.7and 170.1 ppm 



vircoroiactone B war mode with the ~ubl i rhed I3C NMR spectra of withaferin A and its derivatives2 (Table 1). 

The ~hemical ~ h i f t ~  pattern of compounds Land 3 i r  similar to that of withaferin A, 2,3-dihydrowithoferin A and 

&except for a few chmger in  the chemical rhiftr of the ring A corbonr. The appearance of two signals 

at 54.9 and 55.8 ppm, the downfield rhiftr of the C(1) and C(4) rignalr, and the disappearance of the two doub- 

lets of the double bond in  the I3C NMR spectrum of viroroloctone A in  comparison with that of withaferin A, re- 

vealed the presence of an epoxy function between C(2) and C(3) i n  vircorolactone A @.  The presence of a C(2)- 

C(3) epoxy group war confirmed by preparing vircowrlactone A from withoferin A .  The latter war treated with 30% 

hydrogen peroxide and onhydrow sodium carbonate in  methanol at 5 ' ~  for 2 hours to afford a product which war 

identical (mp, 1H and '3C NMR) with vi~coroloctone A .  On the basis of the known mechanirm'ffo rppoidation of 

confornvltionally fixed ollyl ic alcoholr, o B configuration war arrigned to the C(2)-C(3) epoxy group in  virco- 

ralactone A (Structure 3.  Acetylotion of 2 with acetic anhydride in  pyridine yielded a crystalline diacetate $ 

mp. 1 4 2 - 1 4 4 ~ ~ .  Upon hydrogenation over Pd/C in  methanol, the diacebte *afforded 27-deoxyvircoralactone A 

acetote (9. The I3C NMR data oft! and 2 are in  agreement with their respective structures (Table I ) .  

The '3C NMR rpectrol onalyilr of vircorolactone B 13) indicated the presence of a hydroxyl group ot the 

C(3) position. This conclurion war confirmed by comparing the I3C NMR spectrum of virovlloctone B with that of 

& (Table I ) .  Hydrogenation of Zover Pd/C in methanol for 2 hours yielded a compound which was idsnticol ('H 

and I3C NMR spectra, r o m  retention time on HPLC using revers phore Cia-column) with 27-deoxy-3-hydroxy-2, 

3 dihydmwithaferin A @. The latter war prepared from withoferin A .  Michael addition of benzyl alcohol to 

withaferin A in the prerence of catalytic amounts of DBU gowz ,  which war hydrogenated over Pd/C in  methanol 

to afford compound 6 .  Treatment o f 3  with acetic anhydride and pyridine at room temperature yielded on unex- 

pected product, withoferin A diacetote (9. Facile elimination of the CIJ) hydroxyl group during acetylotion of 

vircorolactone B suggests thot the C(3) hydroxyl group i r  p s e n t  i n  a B-axial configurcttion. Attempts to preprre 

vircomlactone B directly from withoferin A met with failure. 

It i s  of interest that the presence of the hydroxyl ond epoxy groups at C(2) and C(3) Is encountered for 

the f i n t  time in  this clorr of notural products. Mort of the seventy-five known withonoliderb6 posers an a,B-un- 

saturated ketone group in  ring A as i s  prerent i n  withoferin A .  Vircoullactone A hat shown cytotoxicity at the 

5.3 w/mi level against the NCI 90 KB cell l ine. 
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