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Various modifications of reactions with concentrated sulfuric acid are widely used for the qualitative
determination of steroids and triterpenoids [1-3]. Because of the water-abstracting properties of sul~
furic acid and the formation of complex compounds with the latter, chromophoric groups arise in the
molecules of the steroids and triterpenoids, giving absorption bands both in the ultraviolet and in the
visible regions of the spectrum [4, 51. The UV absorption spectra of the compounds formed on interaction
.with concentrated sulfuric acid have been well studied for the steriods [2, 5]. It has been found that in
various representatives of the steroid compounds UV absorption spectra characterisitc for each substance
arise. ~

We have previously studied the reaction of triterpenoids with sulfuric acid and performed an
analysis of the absorption spectra of some pentacyclic triterpenoids [3, 6, 7]. The preliminary results
obtained showed a basic difference between the colors and absorption spectra arising in the case of the
triterpene compounds and in the case of the steroid compounds.

The present paper reports the results of a study of the absorption spectra in concentrated sulfuric
acid of representatives of three groups of pentacyclic triterpenoids: S-amyrane (I}, ursane (), lupane
(III), and some representatives of other groups.

The experimental results presented (Table 1) permit the conclusion that all the triterpene com-
pounds considered have a common absorption maximum at 310 nm in concentrated sulfuric acid. This
maximum is extremely characterisitc, has a high extinction (Fig. 1), and does not change when various
substituents are introduced into the molecule (Table 2).

At the same time, it must be observed that this maximum is not found in the spectra of the steroids
{1, 2] and, therefore, it is specific for triterpene compounds. At the present time, reactions of low
specificity (the Fontan Candela method, the reaction with vanillin and sulfuric acid, etc.) are used to
determine qualitatively whether a substance belongs to the steroid or to the triterpenoid group. It can be
said with some truth that the UV spectra of substances in concentrated sulfuric acid enable this question
to be decided more accurately. The specific absorption maximum in concentrated sulfuric acid at 310
nm apparently shows that there is a single mechanism of the reaction of triterpenoids with concentrated
sulfuric acid. Previously, Brieskorn and Kapuano [4], and also ourselves [3, 6], suggested that the action
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TABLE 1. Absorption Maxima of Solutions of Triterpenoids in Con-
centrated Sulfuric Acid, nm

Substance Structure ] )\ma)J Mppip (Plateau and in-
flections)
et-Amyrane group
Ursolic acid 3;1(-:1%glroxyuxsa-12-en-28-oic 310 | 250 pl. 305—307
Ursonic acid 3-Oxoursa-12-en-28-oicacid | 310 |247
Uvaol IUrsa—12-ene-3.28—c1101 310 |250.p1. 305—307
B-Amyrane group
188 -Glycirrhetic acid | 3-Hydroxy-11-oxoamyra-12- | 310 |265
en-30-oic acid
i 400 |380
18a ~Glycirrhetic acid 310 {245 pl. 385—400
“Echinati id 3,15,22 -Trihydroxyamyra- 310 |260
chinatic act 5 1119, 12 -lfiéen-y28-o¥c agird 405 | 375
i i ,19~Dihydroxyamyra- 310 1955
Macedonic acid 11,13-Cien-25 -ofs acid )
’Eryth:odiol Amyra~12-ene-3,28-diol 310 '} 255 1%% 385405
infl, 245
Meristotropic acid 3~Hydroxy-6-oxoamyra- 310 |265 pl. 345—365 "
P 11,13-d¥en-30-oic§cid | 410 {395 P
Echinocystic acid 3,16~Dihydroxyamyra-12-en- | 310 |255 pl. 235—940
. 28-oic acid
B-Amyrin acetate 3-Acetoxyamyra-12 -ene 310 | 255 51 400—415.
infl, 245
Oleanolic acid S-HydIQJéyamyra-12-en-28- 310 1250
. oi¢ aci
Hederagenin 3,23~Dihydroxyamyra~12-en- | 310 |260
28-oic acid 405 |370
Lupane group '
Betulinol 3,28~Dihydroxylupa-20-ene 310 [250 pl. 312— 315
pl. 385 - 409
Lupeol 3-Hydroxylupa-20-ene 240 | 225 pl. 315—320
Betulinic acid 310 |255
Lupenone 3—H}§iroxy1upa-20-en-28-oic 310 | 245 pl. 315—320
acl
Lupa-20-en-3-one 310 [250 pl. 315-3200
Various representatives of triterpenoids
Zeorin — 310 | 245
Taraxerol - 310 | 250 pl. 390-415
Taraxerone — 310 |250 pl. 395—405
Myricadiol — 310 255 pl. 390—405
Simiarenol ~— 310 | 250 pl. 400420
Simiarenone . 310 | 250 pl. 395405
Alnusenone — 310 250 pl.

of concentrated sulfuric acid on triterpenoids forms conjugated diene groupings capable of giving complex
compounds with sulfuric acid. Apparenfly, this maximum is due to complexes of sulfuric acid with con~
jugated dienes of the triterpenoid group, since on dilution with water the complex compounds with the
absorption maximum at 310 nm disappear.

Simultaneously, compounds with absorption at 230-250 nm characteristic for conjugated dienes
appear (ursadienecarboxylic acid).

EXPERIMENTAL

Weighed samples of the substances (0.3-0.4 mg) were each dissolved in 10 ml of concentrated
sulfuric acid (sp. gr. 1.835), and the resulting solutions were thermostatted at 40°C for 2 h. After cooling,
the solutions were studied spectroscopically in comparison with pure sulfuric acid. Since the reaction
develops over 12-14 h [6], the spectra were taken 12 h after the substances had been dissolved in sulfuric
acid,onan SF-4A spectrophotometer.
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TABLE 2. Absorption Maxima of Triterpe-
noid Derivatives in concentrated Sulfuric

Acid, nm ,
| Me A Ke-~ |Gt
Substance s - | eg- | Re- jGlyco-
ot jesters .tate | tone| side
Acid:
glycirrhetic 319,405 | — — | 310
meristotropic; 310,410 —_ — —
echinatic 310,405 | — — | 310
macedonic 310 310 — | 310
oleanolic 310 310 —_ —_
ursolic 310 310 - —
Hederagenin 310 — — | 310
Taraxerol — 310 | 310 —
Myricadiol - a0 | — | —
Erythrodiol — 310 — —
Lupeol — 310 | 310 —
8 -Amyrin — 310 — —
Simiarenol — - | 310 —

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

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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Fig. 1. Spectra of triterpenoids in sul- v " i ( )

furic acid: I) e-amyrane group; 1)
ursolic acid; 2) ursonic acid; 3) uvaol
II) B~amyrane group; 1) 18a-glycir-
rhetic acid; 2) echinatic acid; 3)
macedonic acid; 4) erythrodiol; 5)
meristotropic acid; 6) echinocystic
acid; 7) hederagenin; IIT) lupane group;
1) betulinol; 2) lupeol; 3) betulinic acid;
4) lupenone.
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