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Various  modif icat ions of r eac t ions  with concentra ted sulfur ic  acid a r e  widely used for  the qualitative 
de te rmina t ion  of s t e ro ids  and t r i te rpenoids  [1-3]. Because of the wa t e r - abs t r ac t i ng  p r o p e r t i e s  of su l -  
fur ic  acid and the fo rmat ion  of complex compounds with the la t ter ,  chromophor ic  groups a r i s e  in the 
molecu les  of  the s te ro ids  and t r i te rpenoids ,  giving absorpt ion bands both in the u l t rav io le t  and in the 
v is ib le  regions  of the spec t rum [4, 51. The UV absorpt ion spec t r a  of the compounds fo rmed  on interact ion 

.with concentra ted  sulfur ic  acid have been well studied for  the s t e r iods  [2, 5]. It  has been found that in 
va r ious  r e p r e s e n t a t i v e s  of the s te ro id  compounds UV absorpt ion s p e c t r a  cha r ac t e r i s i t e  fo r  each substance  
a r i se .  

We have prev ious ly  studied the reac t ion  of t r i te rpenoids  with sul fur ic  acid and p e r f o r m e d  an 
analys is  of the absorpt ion s p e c t r a  of some pentacycl ic  t r i t e rpenoids  [3, 6, 7]. The p r e l im ina ry  r e su l t s  
obtained showed a bas ic  d i f ference  between the colors  and absorpt ion spec t r a  a r i s ing  in the case  of the 
t r i t e rpene  compounds and in the case  of  the s te ro id  compounds.  

The p re sen t  pape r  r e p o r t s  the r e su l t s  of a study of the absorpt ion spec t r a  in concentrated sulfur ic  
acid of  r e p r e s e n t a t i v e s  of th ree  groups of pentacycl ic  t r i te rpenoids :  f i -amyrane  (I), u r sane  (l-I), lupane 
(III), and some r e p r e s e n t a t i v e s  of other groups.  
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The exper imenta l  r e su l t s  p r e s e n t e d  (Table 1) p e r m i t  the conclusion that all  the t r i t e rpene  c o m -  
pounds cons idered  have a common absorpt ion m a x i m u m  at 310 nm in concent ra ted  sul fur ic  acid. This  
m a x i m u m  is ex t r eme ly  cha rac t e r i s i t c ,  has  a high extinction (Fig. 1), and does not change when var ious  
subst i tuents  a r e  introduced into the molecule  (Table 2). 

At the same  t ime,  it mus t  be  obse rved  that this max imum is not found in the s p e c t r a  of  the s t e ro ids  
[1, 2] and, therefore ,  it is spec i f ic  fo r  t r i t e rpene  compounds.  At the p re sen t  t ime,  reac t ions  of low 
speci f ic i ty  (the Fontan Candela method,  the reac t ion  with vanil l in and sulfur ic  acid, etc.) a re  used to 
d e t e r m i n e  qual i tat ively whether  a subs tance  belongs to the s te ro id  or  to the t r i te rpenoid  group. It can be 
said with some  truth that the UV s pec t r a  of subs tances  in concentra ted sulfur ic  acid enable this question 
to be  decided m o r e  accura te ly .  The specif ic  absorpt ion max imum in concentrated su l fur ic  acid at 310 
nm apparent ly  shows that there  is a single mechan i sm of the reac t ion  of t r i t e rpenoids  with concentra ted  
sulfur ic  acid.  Previous ly ,  B r i e sko rn  and Kapuano [4], and also ourse lves  [3, 6], suggested that the action 
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TABLE 1. Absorption Maxima of Solutions of Triterpenoids in Con- 
centrated Sulfuric Acid, nm 

• ~ Xmin (plateau and in- Substance Structure kma flections) 

Ursolic acid 

Ursonic acid 
Uvaol 

188-Glycirrhetic acid 

18a-Glycirrhetic acid 

Echinatic acid 

Maeedonic acid 

Erythrodiol 

Meristotropic acid 

Echinocystic acid 

B-Amyrin acetate 

Oleanolie acid 

Hederagenin 

Betulinol 

Lupeol 
Bemlinie acid 
Lupenone 

Zeorin 
Taraxerol 
Taraxerone 
Myricadiol 
Sim iar enol 
Sim iarenone 
Alnusenone 

~-Amyrane group 

3 - Hy.droxymsa - 12 -en -28 -oic 
acld 

3-Oxoursa- 12-en-28-oic acid 
Ursa- 12-ene-3,28-dio1 

t~ -Amyrane group 

3- Hydroxy-11-oxoamyr a- 12- 
en-30-dic acid -- 

i 

3,15,22 -Trihydroxyamyra- 
i i ,  12-dien-28-o[e ae1"'d 

1 3,19-Dihydroxyamwa- 
11,13-d'ien-2"8-ofc acid 

Amyra-12-ene-3,28-diol 

3-Hydroxy-6-oxoam~a- 
11,13-d[en-30-oic acid 

3,16-Dihydroxyamvra-12-en- 
28-oic & c i d  " - -  

3-Acetoxyamyra-12-ene 

3-Hydro.xcvamyra- 12 -en-28 - 
oic aciu 

3,23-Dihydroxyamyra-12-en- 
28-oic ~eid - -- 

Lupane group 

3,28-Dihydroxylupa-20-ene 

3-Hydroxylupa-20-ene 

3-acHydroxylupa-2 0-en -2 8 -oic 

Lupa-20-en-3-one 

Various representatives of ~itexpenoids 

310 

310 
310 

310 

4O0 
310 

310 
405 
310 

310 

310 
410 
310 

310 

310 

310 
405 

250 pl. 305--307 

247 
250pi. 305--307 

265 

38O 
245 pl. 385--400 ' 

250 
375 
255 

%5 "pl. 385--405 
i~fl. 245 

265 pl. 345--355 
395 
255 pl. 235--240 

255~1. 400--415 
inn. 245 

250 

26O 
370 

310 250 

240 225 
310 255 
310 245 

310 250 

310' 245 
310 250 
310 250 
310 255 
310 250 
310 250 
310 250 

pl. 312--315 
pl. 385 - 409 
pl. 315--320 

pl. 315--320 

pl. 3t5--320~ 

pl. 390- 415 
pl. 395-405 
pl. 390--405 

. 400--420 
• 395--405 

pl. 

of c o n c e n t r a t e d  su l fu r i c  ac id  on t r i t e r p e n o i d s  f o r m s  conjugated  diene groupings  capable  of g iv ing  complex  
compounds  with su l fu r i c  acid.  Apparen t ly ,  this  m a x i m u m  is due to complexes  of su l fu r i c  acid with con -  
]ugated d ienes  of the t r i t e r p e n o i d  group,  s i n c e  on d i lu t ion  with wa te r  the complex  compounds  with the 
abso rp t i on  m a x i m u m  at 310 nm d i s a p p e a r .  

S imul t aneous ly ,  compounds  with a b s o r p t i o n  at  230-250 n m  c h a r a c t e r i s t i c  for  conjugated  d i enes  
appear  ( u r s a d i e n e c a r b o x y l i c  acid).  

EXPERIMENTAL 

Weighed s a m p l e s  of the s u b s t a n c e s  (0.3-0.4 mg) were  each d i s so lved  in 10 ml  of c o n c e n t r a t e d  
su l fu r i c  acid (sp. gr. 1.835), and the r e s u l t i n g  so lu t ions  w e r e  t h e r m o s t a t t e d  at  40°C fo r  2 h. Af te r  cooling,  
the so lu t ions  w e r e  s tud ied  s p e c t r o s c o p i c a l l y  in c o m p a r i s o n  with p u r e  su l fu r i c  acid.  Since the r e a c t i o n  
develops  ove r  ~12-14 h [6], the s p e c t r a  w e r e  taken  12 h a f te r  the s u b s t a n c e s  had b e e n  d i s so l ve d  in  s u l f u r i c  
ac id ,  o n a n  SF-4A s p e c t r o p h o t o m e t e r .  
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Fig. 1. Spectra of triterpenoids in sul- 
furic acid: I) c~-amyrane group; 1) 
ursolic acid; 2) ursonic acid; 3) uvaol 
II) fl-amyrane group; 1) 18~-glycir- 
rhetie acid; 2) echinatic acid; 3) 
macedonic acid; 4) erythrodiol; 5) 
meristotropic acid; 6) echinocystic 
acid; 7) hederagenin; IT[) lupane group; 
1) betulinol; 2) lupeol; 3) betulinie acid; 
4) lupenone. 

TABLE 2. Absorption Maxima of Triterpe- 
noid Derivatives in concentrated Sulfuric 
Acid, nm 

~,ubstanee 

Acid: 
glycirrhetic 
meristotropie> 
echinatic 
macedonic 
oleanolic 
ursolic 

Hederagenin 
Taraxefol 
Myricadiol 
Erythrodiol 
Lupeol 
1~ -Amyrin 
Simiarenol 

, /Me } 

31@,405 
310.410 
310,405 
310 
310 
310 
310 

Ac~¢- [ K e -  
tare  ~one 

- -  ] - -  

3 1- 
3 1 0 [  - -  

3,01 : 
310 I 310 
:~10 / - -  
310 / 
310 3~ 
310 3i0 

-- I 

C ] y c o  - 

side 

310 

310 
310 

3?; 

The samples of the triterpenoids were kindly given 
to us by N. P. Kir'yalov, A. A. Ryabinin (deceased), and C. 
Brieskorn (Wur zburg). 

SUMMARY 

In concentrated sulfuric acid, triterpene compounds 
have one common characteristic absorption maximum in 
the UV region of the spectrum at 310 nm; this maximum 
does not change with the introduction of various substit- 
uents into the molecule. 
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