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The r e su l t s  of a m a s s  s p e c t r o m e t r i c  study of t e t racye l i e  t r i t e rpenes  of the cucurbi tacin  [1] and 
lanostane [2] groups and also of a s e r i e s  of compounds of the d a m m a r a n e  s e r i e s  [3] have been published 
prev ious ly .  The p re sen t  p a p e r  gives the r e su l t s  of a wider  invest igat ion of these  subs tances .  We devoted 
pa r t i cu l a r  attention to a study of the oxo der iva t ives ,  which a re  m o r e  convenient  for  m a s s  spec t rome t r i c  
invest igat ions [4]. The m a s s  spec t r a  of a cons iderable  number  of compounds of the d a m m a r a n e  se r i e s ,  
including compounds labeled with deuter ium,  were  obtained by introduction into the ion source .  Among the 
var ious  types of f ragmentat ion,  the mos t  common for  them are:  the appearance  of f r agmen t s  f rom the de-  
composi t ion of the side chain and the decomposi t ion of r ing C with the format ion  of ions of the ~left-hand" 
and ~right-hand~ p a r t s  of the molecule .  

Alcohols with the OH Group in the Ring System. The m a s s  spec t r a  of the t r i t e rpene  alcohols (I, II, 
V-VII) (Figs.  1-5) a re  fa i r ly  complex because  of the contribution of the products  of f ragmenta t ion of p a r -  
tially dehydrated M + ions, for  example  at and a2 (Scheme 1). However,  a reduction in the ionizing 
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potential  weakens the secondary  p r o c e s s e s  and fac i l i ta tes  the determinat ion of t~e main routes  of de-  
composi t ion of M +, the peak of which is found with a ve ry  low intensity in the spec t rum of compound 
(V) (see Fig. 3). Following on this, the decomposi t ion of r ing C of the p r i m a r y  ions leads to the 
f ragments  bl, b2, el, c2, and c3 [4]. The peaks of ions of type c, i.e,, the r ight-hand pa r t  of the mo l -  
ecule, enable the s ize of the chain and the nature  of the subst i tuent  at C-12 to be evaluated.  Thus, 
the peaks of the ions c 2 and~ c~ a re  shifted in the d i rec t ion of higher  mass  nun~bers by 2 mu in the 
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the OAc group is less  stable than the OH group, in the spect rum of the 3,12-diacetate  (HI) the peak of the 
c 1 ion is absent. Regard less  of the p resence  of a C-6 OH group, the ions b 1 and b z of the AB r ings give 
peaks of medium intensi ty at 207 mu in the spec t ra  of C-20,25-subst i tuted compounds. The most  intense 
peaks in the spec t ra  of these compounds are  due to the ions f, g, and h. The intensity of the peaks of the 
ions f and g r i se s  if there is a OMe group at C-20. The second type of fragmentat ion depends on 
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whether there is a substituent at C-20 or  not. Thus, in the spect ra  of compounds (V) and (VI) the 
main peak cor responds  to the ion el with m/e 108 formed by a retrodiene decomposition of ring C 
and the loss of the side chain in the ions al, a3, and a 4. In addition to this, the rea r rangement  ac-  
companied by the formation of the ions of the AB rings is weakened, in consequence of which con-  
siderable peaks of the ions with m/e 208 and 206 appear in the spectra  of compounds (V) and (VI), 
respect ively,  and the intensity of the peak of the ion with m/e 316 of ring sys tem dl r i ses .  

Ketches with the CO Group in the Ring System. The results of a comparison of the spectra of the 

oxo compounds (VIW) and (X-XIV) show that the compounds mentioned can be identified by means of a series 
of characteristic peaks. 
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In the spec t r a  of the diketones (VIII) and (X) (Figs.  6 and 7), the main peak co r r e sponds  to the ion e2, 
with m / e  124, which is  fo rmed  by the re t rod iene  decomposi t ion of the enolie fo rm of r ing C with the loss  
of the side chain (Szheme 2). In actual fact,  in the spec t rum of the C-12 deoxo analog (XIV), this peak is  
absent,  but the type of f ragmenta t ion is  retained,  and the peaks  with apprec iab le  in tensi ty  a r e  probably  due 
to the ions with m / e  82, 95, 108, and 109 containing ring D. The same  s ta tement  is  val id for  the spec t r a  
of compounds (XII) and (XI1~). The second s t rong peak of an ion with m / e  373 in the m a s s  spec t r a  of (Vrrr) 
and (X) a r i s e s  by the detachment  of the l a te ra l  alkyl rad ica l  f rom C-20. In the spec t rum of the t r iketone 
(XI), the cor responding  peak with 401 mu becomes  the main peak. The cons iderable  peaks  in the cent ra l  
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pa r t  of the s p e c t r u m  of the diketone (VIII) a t  135, 205, 220, and 234 mu co r re spond  to the ions cl, bl, b3, 
and c4, the format ion  of which is  connected with the decomposi t ion of r ing C (see scheme 2). 
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The m a s s  spec t r a  of (XV-XIX) with a c losed side chain differ  substant ia l ly  f rom the spec t r a  of the 
r e l a t ed  compounds (V]ID-(XIV). Peaks  with cons iderable  in tens i ty  appear  in the region of high m a s s  num-  
bers  in the spec t r a  of (XV), (XIV), and (XIX) (Figs.  8-10). These  peaks  co r re spond  to the f r agmen t s  fo rmed  
in the decomposi t ion of the side chain of .M + (Scheme 3). Fo r  example ,  in the diketone (XV) these  ions 
amount to 24.6% of the total  intensity,  and the ions a r i s ing  in the decomposi t ion of r ing  C to 6.3%. In the 
calculation,  the peaks  at 109 and 127 mu were  excluded, s ince the i r  high intensi ty  is  pa r t i a l ly  due to the 
t he rma l  decomposi t ion of the side chain, as was conf i rmed by reducing the ionizing vol tage and the t e m -  
pe r a tu r e  of the evapora to r .  The intensi ty  of the peak of the ion k with m / e  413 in the spec t rum of the 

278 



| XXll ~/5 

| ~I ,~, , , , , i l .  ~, I=  

Fig. 12 

diketorie (XIX) does not change in the s pec t rum of i t s  OD analog (XIX). The second intense peak a t  371 mu 
belongs to the ion 1. 
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The ke tches  (XX) and (XXI), with s m a l l e r  side chains,  in con t ras t  to the cases  d i scussed  above, give 
spec t r a  containing M + peaks  of cons iderab le  intensi ty.  In this case ,  the second type of f ragmenta t ion is  
dominating. Thus,  the m o s t  cons iderable  peaks  in the cent ra l  pa r t  of the spec t rum of compound (XX) 
(Fig. 11) a re  due to the ions bl, b3, cl, %, and e 5 (see schemes  2 and 3). These  ions amount  to 15% of the 
total  intensi ty,  and all the peaks  above 330 mu, i f  they a re  r ega rded  as due to ions fo rmed  by the decom-  
posi t ion of the side chain, to 9.7%. F u r t h e r m o r e ,  the spec t r a  of (XX) and (XXI) have the peak  of the ion e 2 
with m / e  124 which i s  not p r e s en t  in the s pec t rum of the cor responding  monoketone (XXH) (Fig. 12). A 
cha rac t e r i s t i c  fea ture  of the spec t rum of the l a t t e r  is  the appearance  in it  of peaks  of the ions M - 1 2 7  and 
M - 8 6  at 287 and 328 mu, respec t ive ly .  These  ions probably  have the same  nature  as the cor responding  
ions a r i s ing  in the decomposi t ion of s t e ro ids  and te rpenoids  containing a 4 ,4 -gem-d ime thy l -3 -one  group-  
ing [5]. 
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E X P E R I M E N T A L  

The mass  spec t ra  were obtained on an MKh-13 03 ins t rument  at an ionizing voltage of 50 V; the spc  t 
of the alcohols were  taken at a t empera tu re  of the evapora tor  of 140-150°C, and those of the ketones at 
100-110°C. The ra te  of recording the spec t rum was 5 mu / sec .  

Samples (VII), (XI), (XVI), (XVII), (XVIII), and (XXI) were given to us by L. I. Strigina, (I)-(VI) and 
(VIII)-(XI) by l~. V. Levina, (XIV) by P roL  J. Biellmann (France),  (XX) and (XIX) by Prof .  O. Tanaka (Ja-  
pan), and (XID and (X]:[I) by Dr. H. T. Cheung (Hong Kong). 

S U M M A R Y  

1. The mass  spectra  of te t racyc l ic  t r i t e rpenes  of the dammarane  se r i e s  with substi tuents at C-3, 6, 
and 12 and with side chains of var ious s t ruc tu res  have been studied. 

2. The main direct ion of f ragmentat ion is  the formation of ions as the resul t  of the decomposition of 
the side chain and of r ing C, the second type of fragmentat ion being control led by the s t ruc tu re  of the side 
chain. 
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