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A new sterol from the sponge Haliclona chilensis (Thiele) 

A.M. Seldes, J. Rovirosa, A. San Martin and E.G. Gros 

Departamento de Quimica Orggmica and UMYMFOR, Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires, 
Pab.2, 1428 Buenos Aires (Argentina), and Departamento de Quimica, Faeultad de Ciencias Bdsicas y Farmaceuticas, Universidad 
de Chile, Santiago (Chile), 22 February 1984 

Summary. From the sponge Haliclona chilens& (Thiele) a minor keto-sterol was isolated and characterized as 24-keto-cholesta- 
5, 25-dien-3fl-ol by means of spectroscopic (IH and 13C-FT NMR,  MS) methods. 
Key words. Sponge; Haliclona chilensis; 24-keto-cholesta-5,25-dien-3fl-ol; sterol. 

Research on sterol components of marine invertebrates has 
shown that  several species of lower organisms contain a variety 
of sterols with modified side chains 1'2. Continuing with our 
investigations on sterols from aquatic organisms 3 we studied 
the sterol fraction of the sponge Haliclona chilensis (Thiele) 
which was collected at Chilo6, Chile, in March 1983 and frozen 
immediately. Work up was done as previously described 3. As 
well as sterols that  are already known 4, separated by chroma- 
tography on silver-nitrate-impregnated silica gel, the fraction 
contained a new sterol 1 which was purified as acetate by re- 
verse phase HPLC (Whatman Partisil ODS-2) with RRT 0.35 
(cholesterol acetate = 1 in abs. methanol) and was homoge- 
neous by GC analysis (12 m x 0.02 mm fused silica capillary 
column coated with methylsilicone, Hewlett-Packard, 200- 
280 ~ 8/min) with RRT 1.19 (cholesterol acetate = 1). Its mass 

spectrum (398, M +) displayed the typical pattern of A 5-3~-hy- 
droxy sterols 5 (m/z 213, 231 and 253) and the base peak at m/z 
271 suggested the presence of unsaturat ion in the side chain. 
Its IR spectrum presented a band of c~, fl-unsaturated ketone at 
1680 cm -1 that  should be located at  the side chain. The ~H-FT 
N M R  spectrum (table) showed the presence of a terminal vinyl 

O 

O 
I I  

HO 2 R= 

1H-FT NMR (100 MHz, CDCI3) 13C-FT NMR (25.2 MHz, CDC13, TMS as int.st.) 
H ~ ppm (TMS) C fi ppm C ~ ppm C 5 ppm 

3 4.62 (m) 1 36.95t 11 21.01t 21 18.54q 
6 5.38 (In) 2 27.74t 12 39.67t 22 30.74t 

18 0.68 (s) 3 73.85d 13 42.30s 23 34.36t 
19 1.02 (s) 4 38.08t 14 56.59d 24 202.00s 
21 0.94 (d, J = 6 Hz) 5 139.45s 15 24.23t 25 144.3% 
26a* 5.76 (m) 6 122.41d 16 28.10t 26 123.95t 
26b* 5.96 (m) 7 31.83t 17 55.81d 27 17.70q 
27 1.87 (b.s.) 8 31.83d 18 11.85q CH3CO 21.37q 
CH3CO 2.04 (s) 9 49.95d 19 19.28q 

10 36.54s 20 35.45d 

* Determined by double irradiation. 
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group conjugated to a carbonyl group and a methyl group at- 
tached to an olefinic carbon, in addition to the C-6 olefinic 
signal. Moreover, the 13C-FT N M R  spectrum (table) showed 
the typical signal of the carbonyl carbon atom (202.00 ppm) of 
a conjugated system and the corresponding signals for the dou- 
ble bond. Besides these, it exhibited chemical shifts in accord- 
ance with those of the A 5-3fl-hydroxyl steroid nucleus 6. Multi- 

35 

plicities were determined by the method of Le Cocq and Lalle- 
mand 7. Another sterol present in trace amounts (HPLC RRT 
0.40 in methanol, GC RRT 1.15) was characterized as 2 on the 
basis of the mass spectrum (400, M +) and of the IH-FT N M R  
spectrum 8. The 24-keto-cholesterol (2) appears to be a dietary 
constituent since it has been found in algae 8,9 and could be the 
direct precursor of the unsaturated analog 1 ~~ 

1 Goad, L.J., in: Marine Natural Products: Chemical and Biological 
Perspectives, vol.II, chap. 2. Ed. P.J. Scheuer. Academic Press, 
New York 1978. 

2 Schmitz, F.J., in: Marine Natural Products: Chemical and Biologi- 
cal Perspectives, vol. I, chap. 5. Ed. P.J. Scheuer. Academic Press, 
New York 1978. 

3 Rovirosa, J., Mufioz, O., San Martin, A., Seldes, A.M., and Gros, 
E.G., Lipids 18 (1983) 570. 

4 The three main sterols present in the organisms were 24-methy- 
lenecholesterol (40%), cholesterol (19%), and 22-dehydrocholeste- 
rol (17%) with different amounts of other C26, C27, C28 and C29 
sterols. 

5 Wyllie, S.G., Amos, B.A., and Tokes, L., J. org. Chem. 42 (1977) 
725. 

6 Blunt, J.W., and Stothers, J.B., Org. magn. Reson. 9 (1977) 725. 
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4 (1981) 150. 
8 Motzfeldt, A.M., Acta chem. scand. 24 (1970) 1846. 
9 Safe, L.M., Wong, C.J., and Chandler, R.F., J. pharm. Sci. 63 

(1974) 63. 
10 We thank Dr Ruth Desqueyroux-Faundez, Museum d'Histoire 

Naturelle, Gen~ve, Switzerland, for sponges classification and The 
Organization of the American States for financial support. 
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Hydrolysis of N-phenylacetyl-a-methyl-~-amino acids by benzylpenicillinacylase 

D. Rossi and A. Calcagni 

Centro di Studio per la Chimiea del Farmaco del CNR, lstituto di Chimica Farmaceutica dell'Universitgl di Roma, I~90185 Roma 
(Italy), 20 February 1984 

Summary. Enzymatic hydrolysis of several racemic N-phenylacetyl-c~-methyl-e-amino acids containing an additional aliphafic, 
aromatic or polar substitutent on the chiral carbon atom, has been studied by using benzylpenicillinacylase from Escheriehia coli 
A.T.C.C.9637. Both the rate of hydrolysis and the stereoselectivity were found to be considerably lower than in the case of 
natural a-amino acids. Steric and electronic factors in the side chains influencing the stereoselectivity are discussed. 
Key words. Benzylpenicillinacylase; enzymatic hydrolysis; a-methyl-a-amino acids. 

a-Alkyl-a-amino acids have recently received increasing atten- 
tion, principally because of their activity as specific enzyme 
inhibitors ~'2 and because of the considerable restriction of the 
conformational freedom shown by derived peptides 3. Although 
the stereospecific action of enzymes such as acylase 14, carbo- 
xypeptidase A (CPA) 5 and chymotrypsin 6 has been used for 
the resolution of some racemic ~-methyl-a-amino acids, a sys- 
tematic examination of the factors which control the steric 
course of the enzymatic hydrolysis in these systems has not 
been undertaken. 
We examined previously the enzymatic hydrolysis and the con- 
figurational correlations of the N-phenylacetyl derivatives (N- 
PA-derivatives) of several classes of amino compounds 7 9 in- 
cluding a-amino acids with a-hydrogen. Since the benzylpeni- 
cillinacylase (BPA) from Escherichia coli A.T.C.C.9637, used 
for such studies, showed a high degree of stereoselectivity to- 
gether with a low degree of substrate specificity, it seemed in- 
teresting to investigate the hydrolytic action of BPA on a series 
of N-PA-derivatives of  a-methyl-a-amino acids containing an 
aliphatic, aromatic or a polar side chain (R) on the chiral car- 
bon atom. R 

I 
C H 3 - C - N H  2 

I 
COOH 

1 R = C 6 H s  4 R = C H 2 O H  7 R=CH~CH(CH3)  ~ 
2 R = (CH2)2COOH 5 R = CH(CH3)2 
3 R = CH2COOH 6 R = CH2CH 3 

The amino acids examined have known absolute configura- 
tions with the exception of c~-methylleucine (7). The absolute 
configuration of this latter compound was determined in the 
course of the present work by using commercially available 
CPA 5. 
Material and methods. Compounds 1 and 2 were obtained by 
following the Strecker reaction starting from acetophenone ~~ 
and ethyl 4-oxo-pentanoate H respectively; compound 4 was 
prepared by hydroxymethylation of alaninel2; compounds 3, 5 
and 7 were synthesized by hydrolyzing the corresponding 
hydantoins obtained in turn from ethyl acetoacetate ~3, 3- 
methyl-2-butanone ~4'~5 and 4-methyl-2-pentanone ~6 respec- 
tively. 
To define the absolute configuration of ~-methylleucine (7), 
N-trifluoroacetyl-DL-e-methylleucine was prepared and incu- 
bated with CPA 5. The L-e-methylleucine released by the en- 
zyme was isolated from the aqueous solution: [a]D+34.0 ~ 
(c = 3.0, water); hydrolysis with hydrochloric acid of the re- 
covered N-trifluoroacetyl-D- 7-methylleucine ([e]D-26.0 ~ 
(c = 5.0, ethanol)) afforded the D<~-methylleucine: la iD-34.0  ~ 
(c = 3.0, water). 
The N-PA-derivatives were prepared by treating the amino 
acids with phenylacetyl chloride in aqueous alkaline medium 
and were purified by crystallization. Hydrolysis experiments 
were accomplished as follows. N-PA-derivative (2 mmoles) 
was dissolved in water (60 ml) containing CaCO 3 (2 mmoles); 
a purified preparation of BPA s was added, and the mixture 
allowed to stand, under stirring, at 37~ The progress of the 
hydrolysis was followed by ninhydrin determination of re- 


