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SHORT COMMUNICATION 

BETULIMC ACID FROM ARBUTUS MENZIESII* 

FRANK P. ROBINSON, JR.? and HENRY MARTEL$ 

Ikpartment of Chemistry, University of Victoria, Victoria, British Cohuubia 
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Ah&act-The identity of a natural product, previously isolated from Arbutus mmiesii but incompletely 
characterized, has been established as betuliic acid. 

INTRODUCTION 

DURING extraction of the bark of Arbutus menziesii (Ericaceae) by the alkaloidal extractive 
procedure of Djerassi,’ a large quantity of acetic acid-insoluble solid was obtained. This 
solid material was a mixture of substances and we decided to elucidate the structure of the 
most abundant and most polar component of this mixture fist. This component had a m.p. 
of 275-278” and [c&j3 + 7.9”. Mass spectral data and microanalyses clearly established its 
molecular formula as C30H4s03. At this juncture, the unpublished work of Lindz on the bark 
of A. menziesii came to our attention, and one of the components isolated, but not completely 
characterized, bore striking resemblance to our compound. Lind’s component, designated 
Am-270, had a m.p. 265-271” and was assigned the molecular formula CSoHso05. The mole- 
cular weight of Lind’s Am-270 was determined by the Rast method and the formula C50Hs00S 
is 5/3 of our formula, C30H4803, determined by mass spectrometry. 

RESULTS AND DISCUSSION 

The C30H4s03 constituent isolated in the present investigation had a NMR spectrum 
characteristic of a triterpenoid, as described below.3 

Triterpenoid (I) contains one double bond as shown by the presence of a 2-proton doublet 
centered at T 510 and attributed to the terminal methylene protons of an isopropenyl gro~p.~ 
This assignment was supported by the observance of bands at 1640 cm-t and 880 cm-’ in the 
i.r. spectrum, attributed to the ~c_= in CH2= CR2 and to the SC_” (out-of-plane) of the 
terminal methylene gro~p.~ The i.r. spectrum of I exhibited additional absorption bands at 

l Talcen iu part from the M.Sc. Thesis of Hemi Martel, Uuiversity of Victoria, 1968. 
t To whom correspondence should be sent. 
$ Recipient of University of Victoria Bursar&, 196648. 

i J. A. JOW, M. O~wn, B. GILBERT and C. Dmakssr, Tetralmhn 2l, 1717 (1965). 
f J. H. Lmb, CM Studirs on tke Bark of Arbutus menaieaii (Mu&u&, MS. Thesis, Chemistry Depart- 

ment, Uuiversity of Oregon, Eugarc, Orqon (1957). 
3 J. C. M&q Ann. Chim. 10.533 (1965). 
4 J. M. LHHN and A. Vxvra~n, Tetrahedron 19,1733 (1963). 
s K. NAKANISHI, InjkaredAbsotption S@ec%roscopy-Practical, p. 24, Holden-Day, Ioc., San Franc&co (1964). 

907 



908 FRANK P. ROmSON, JR. and HwaRI: MAR= 

3480 cm-’ and 1043 cm-’ due to vo-H and Y c_o vibrations, and 1685 cm-” due to vc,o vibra- 
tions, and a carboxylic acid dimer band” n ’ in the 300&2500 cm-’ region. Preparation of the 
acetate (II) con&med the presence of an OH group and a carboxylic acid group, since the i.r. 
spectrum of the acetate (II) no.longer showed the uoH band at 3480 cm-r but still showed 
uc_o at 1688 cm-’ and the broad absorption in the 3000-2500 cm-’ region. The acetate of I 
showed an additional intense vc_o band at 1733 cm-‘. The NMR spectrum of I showed a 
15proton multiplet ranging from T 8.77-9.16 which accounts for five methyl groups.’ ** The 
methyl group of the isopropenyl function resonates as a singlet at T 8.18 and the proton on the 
hydroxyl-bearing carbon resonates as a triplet centered at T 6.53, suggesting that this carbon 
is adjacent to a single methylene grou~.~ 

The mass spectrum of compound I was characteristic of a pentacyclic triterpene of the 
lupane series. lo The principal pe aks in mass range 170-250 were m/e 207 (C,, = 1.9 %), 
m/e 189 (Z,. = 3-O%), and m/e 248 (Ed0 = 1.4%). Other fragments characteristic of the 
lupane skeleton were found at m/e 219 (C,, = 0.75 %) and 220 (,C,, = l*O%).*O 

RO 

(I) R = H, R’ = -C02H 

(II) R = -!-CH 39 R’ = -CO 2 H 

(III) R = H, R’ = -CH20H 

Upon reduction with LiAlH,, the C30H4803 constituent (I) was converted to a derivative 
whose molecular formula was C!soHsoOl, as shown by high resolution mass spectrometry. 
This latter conversion indicated that the change -C02H to -CH20H had occurred, yielding 
the.diol (III). All these chemical and spectroscopic properties can be accounted for if the 
triterpenoid has structure I, which then should be identical with betulinic acid. Such identity 
was co&med by comparison of its i.r., NMR and mass spectra with those of authentic 
betulinic acid. 

EXPERIMENTAL 

Melting points were determined on a Bock-Monoscop hot Stage microscope and are corrected. 1.r. spectra 
were recorded in KBr pellet8 or nujol mulls. NMR spectra were obtained in CDCII or pyridim& using TMS 
as internal standard. 

6 K. NAKANISHI, Ir&ared Absorption Spectroscopy-Practical, pp. 3G31, Ho&n-Day, Inc., San Franckco 
(1964). see Refelwlce 5, pp. 30-31. 

7 L. J. BELLAMY, lk I&nzdS’ctra of Con&ex Molecules, Methuen & Co. Ltd., London (1964). 
8 J. M. L.EHN and a. Oum880~, Bull. Sot. Chim. France, 10,533 (1965). 
9 N. S. BHACCA and D. H. WILLIAMS, Applicdions of NMR S’ctroscopy in Organic Chemistry, Illustrations 

from the SteroidField, p. 77, Holden-Day, Lnc., San Francisco (1964). 
‘OH.BUD ZIIUEWICZ, J. M. WILSON and CARL DJQUSSI, J. Am. Chem. Sot. 85.3688 (1963). 
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niterpe?wid(z) 
The methanolic extract of 4 kg of the bark of Arbutus mtwziesii was concentrated and extracted with CHC& 

(3 x 1ooOml). ThecombinedcHcI~wrtractswaedriedoveranhydtousNa~~,and~teredthroughalumina. 
Evauoration of the eluate vielded 720 P of dark-brown solid. This solid was susuended in 200 ml methanol, 
500X&l HOAc was added, &rd the rest&g mixture was stirred vigorously while w&r (4 x uw) ml) was added: 
The slurry was tiltered after stirring for 6 hr, yielding 260 g of a greenish solid. The 6ltrate was stored for 
further extractions. 

A portion (18 g) of the greenish solid was chromatographed on silica gel and eluted successively with 
petroleum ether, petroleum ether-benxene (4: l), petroleum ether-benzene (1: l), petroleum ether-benxene 
(1:4), benzene, benxene-4XClt (9: l), and CHC&. Evaporation of the CHCl, fraction gave 6.23 g (@15x, 
based on crude bark) of triterpenoid (I). Crystaliixation from methanol, followed by vacuum sublimation, 
afforded triterpenoid (I), m.p. 275-278”, [ag3 + 7.9” (c. Oa57, pyridine). The i.r., NMR and mass spectra 
were identical with those of an authentic sample of betulinic acid. (Found: C, 7846; H, 10.49. Calc. for 
C30H,303 : C, 7890; H, 1039.) 

Acetate (ZZ) 
Acetylation of I with Ac30/pyridine afforded the acetate (II), m.p. 269271”, [a]:: + 17.3” (c. 0.12, CHCl,). 

(Found: C, 76.23; H, 1030. Calc. for C33HSoOl: C, 77.06; H, lO*lO.) 

Diol (ZZZ) 
I was reduced with LiARI., in tetrahydrofuran to give the diol (El), m.p. 237~240°. Exact mass measure- 

ment: Found: 442.3812. Calc. for C30HS003: 442.3811. 
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