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THE stereochemistry of ring A of some of the cucurbitacins has 

been discussed in a previous communication. 4 We wish to re- 

port now the experiments which led us to present most of the 

stereochemistry of the four naturally occurring cucurbitacins: 

elatericin A (Ia), cucurbitacin B (Ib), elatericin B (IIa) and 

elaterin (IIb), leaving only the configuration of C-9 undeter- 
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24 The stereochemistry of the cucurbitacins No.Pi 

mined. 

The configuration of the hydroxyl group at C-2 in elate- 

ricin A and cucurbitacin B, as well as in the tetrahydro-deri- 

vatives of elatericin B and elaterin has been previously pre- 

sented assuming that ringsA/B are trans fused. 4 That this 

junction is indeed trans is indicated by the fact that, in the 

substances possessing a diosphenol system, as for example IIa 

and IIb, the hydrogen reducing the double bond in ring .9 approa- 

ches the molecule from the rear, while in the corresponding 

enol acetates II: and IId it proceeds from the front. In subs- 

tances with an A,@ cis junction the rear of ring A is highly 

hindered and only one type of product, resulting from frontal 

attack, should be obtained. The A/B rings junction being trans, 

the hydrogen at C-5 is Q by convention, while 

atC-10 is $-oriented. 

the methyl group 

The stereochemistry cf the C-16 hydroxyl will now be pre- 

sented. It is known that the molecular rotation shifts resul- 

ting from acetylation of a C-16 hydroql group in sCeroids are 

of opposite signs for a or B-orientation, the former being ne- 

gative (A[M],-239'), while the latter is positive (ACM]#4°).5 

The observed difference between elateriein B diacetate (IIC, 

[Ml,-492') and elatericin B (IIa, [~],-26~)~ is -225'. This 

value is in agreement with an a-oriented hydroxyl at C-16 in 

the cucurbitacine, since only acetylation at this position 

5 L.F. Fieser and M. Fieser, Steroids 
New-9 5). s 

179, Rei.nhold 
_ Publishing Corporation, 
6 D. Lavie and D. Willner, J.Amer.Chem.Soc. g, 710 (1958). 
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contributes to the optical rotation difference, the acetate at 

C-2 being enolic. 

The stereochemistry of the C/D rings junction was deter- 

mined using molecular rotation difference between a C-16 keto- 

ne and the corresponding secondary alcohol in substances VI 

and V. These substances, without oxygenated groups in the si- 

de chain, were chosen to reduce possible vicinal effects. They 

were prepared from III7 by the following reaction sequence: 
Li 
3 

IV d 
,a 

It is noteworthy that during treatment with Raney nickel of 

the ethylenedithioketal IV concomitant hydrogenolysis of the 

2-methoxy group occurred with the expected desulfurisations, 

to yield the monohydroxy derivative V, m.p. 169-170°, [al,+ 

182O (c 0.93) 2 Oxydation of V with chromium trioxide yielded 

'/ D. Lavie and D. Willner, J.Amer.Chem.Soc. g,2, 1668 (1960). __ 
* Melting points were taken on a Kofler hot-stage microsco- 
pe and optical rotation measurements were carried out in 
chloroform solution. 
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the diketone VI, m.p. 185-187'. Ca]I,+55o (c 1.19). The mole- 

cular rotation difference between VI and V is -457’, which is 

in agreement wish the computed A~~~]~~~~CHOH)-439'. This va- 

lue was calculased from A[M]B(CO)-498° g and A[MjD(CHOH)-5905 

given for functional groups at C-16 in similar ring systems 

with 138., 14a-substituents. It can be deduced, therefore, 

that this is the orientation which does occur in the cucurbi- 

tacins. 

At this pojnt we can present evidence indicating the ori- 

entation of'the side chain at C-17 in the cucurbitacins. It 

was found that the carbonyl group at C-22 could not be induced 

to form a hemiketal with the 16-hydroxyl upon heating with 

acid. Such cyclisations have been observed to occur readily 

under these conditions when the side chain at C-17 and the 

vicinal hydroxyl at C-16 are cis. 9 It can be deduced there- 

fore, that these: substituents are on opposite sides of the 

cucurbitacin ring system and, since the C-16 hydroxyl was found 

to be a, the side chain must be e-oriented. 

In accordance with the foregoing observations, the cucur- 

bitacins belong to the lanostane type triterpenes. This con- 

clusion was confirmed by the preparation of the heteroanular 

diene, X, obtained by the following sequence of reactions : 

' A. Bower&, T.G. Halsall, E.R.H. Jones and A.3, Lemin, 
J.Chem.SQc. 254-g (1953). 

9 St. Kaufmann and G. Rosenkranz, J.Amer.Chem.Soc. 20, 
3503 (194.Ef) l 
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The uftravM.et Spector of X, $ax 236, 244 and 251 W, is 

cba~acterist~c of ~,~~~~~-d~%~es in the ~a~osta~% series. 

analogous conjugated dienes in the e~~bane series exhibZt 

maxima disp&eed to shorter ~a~ele~th,~~ 

FfnaUy we should like to pressnt an arrest fa~ou~~~g 

the conf~g~~at~o~ at C-20 as shown In x1 and IL Xt has baen 

previously observed that the side chain cleavage with per&= 

die acid is much slower in elatericin A diacetats (Icf, than 

in e~~t%~ic~~ A IIaj,lf This would indicate that Ch% site of 

attack of the hyd~o~-ketone becomes tasked upon ac%tylation 

of the C-16 hydroxyl, while the opposite direction still does 

no% leave free access to the oxidising agent. InspectZon of 
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a model indicated that such a possibility occurs when the 

methyl group at C-20 is directed towards the rear of the 

molecule. The stereochemistry at C-20 should be therefore 

as in lanostale by replacing the 20j3-H with O&l2 

Xith these observationsin mind, we propose hereby the 

following structures for the four cucurbitacins investigated: 

2a,16a,20,25-tetrahydroxy-3,12,22-trioxo-(9~-H)-lanosta-7, 

23-trans-diene for elatericin A (Ia), 2a,16a,20-trihydroxy- 

25-acetoxy-3,12,22-trioxo-(gf H)-lanosta-7,23-trans-diene 

for cucurbitacin B (Ib), 2,16a,20,25-tetrahydroxy-3,12,22- 

trioxo-($?jH)-lanosta-1,7,23-trans-triene for elatericin B 

(IIa) and 2,1&,20-trihydroxy-25-acetoxy-3,12,22-trioxo- 

f9jW1 anosta-1,7,23-trans-triene for elaterin IIIb). 
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