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Sa-Pregnanc-3a.1 La-diol-20-one (XVII) was prepared by hydroxylation od Sa-pregnan-3u-ol-20-onc (XVI)
by Rhizopus nigricans and by chemical conversion of lu-hydroxyprogesterone (7). The diol XVII was
partially acylated with 2-(trimethylsilylethyl hydrogen succinate and the 1lu-succinate XVII was
converted to the target 1la-hemisuccinate XXT.

For investigations of the role of 3a-hydroxy-Sa-pregnan-20-once (XVI) in the organism,
as well as for general diagnostic purposces, it was desirable to prepare a suitable hapten
on which immunological determination of this compound could be based. Such an anti-
body has been alrcady prepared by Purdy and coworkers! who used as hapten the
corresponding 1la-carboxymethyl derivative.

Because of our previous experience with haptens containing the hemisuccinyl group
as a spacer™, we decided to use the title compound XX7 for this purposc. Its prepa-
ration is the subject of this paper.

The starting Sa-pregnane-3at, 1a-diol-20-one (XVII) was prepared by Glaxo re-
scarchers in connection with a search for anacsthetics®?. Later on, this compound was
prepared in a different way by Ende and Spiteller® for a study of mass spectral
fragmentation of steroid compounds. We describe now two further syntheses of com-
pound XVII; one consisting in chemical transformation of 11a«-hydroxyprogesterone (7),
the other in microbiological hydroxylation of Sca-pregnan-3a-ol-20-one (XVI, ref.’).
Both the starting compounds are commercially available.

In the first reaction pathway (Scheme 1), the A*-3-keto group in 1 la-benzoyl-
oxyprogesterone (/1) was reduced to the AS-3p-hydroxy group; to this end the 3-keto
group in the diketone /1 was sclectively converted into the enol acctoxy group and then
the 20-0xo0 group in the obtained compound /71 was protected in the form of dioxolane

Part CCCLXVII in the series On Steroids: Part CCCLXVI: Collect. Czech. Chem. Commun 58, 600 (1993).
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grouping (compound /V). The enol acetate IV was reduced with sodium borohydride® to
give 3B-hydroxy derivative V. The product was purificd only after deblocking the 20-
keto group (compound VI). The course of all the reactions was monitored by TLC and
structure of the intermediates 11 1o V was confirmed by IR and "H NMR spectroscopy
(sce Experimental and Table ).

As starting compound for the hydrogenation of the A>-double bond we chose 3-acctate
VII. Its hydrogenation gave the desired Sa-dihydro derivative VI as the main product
(as shown by NMR spectrum, the compound has axial 3ct-proton), the minor 5p-isomer
X1 (cquatorial 3a-proton) being present in the more lipophilic fraction. It proved better

Tasrel
Characteristic parameters of "H NMR spectra

Compound T I S L B -3 H-11” Other signals’
/ 0.70 1.32 204 - 4.04 5.74"
Il .80 1.31 2.0 - 5.55 5.77¢
i 0.69 1.0S 210 - 5.45° 213 5,407, 5.60¢
v 0.03 1.15 1.25 - 5.45° 2,12 3.00", 5407, 5.60¢
v 0.01 115 1.25 351 5.58 392" 5.45
VI 0.77 1.14 210 351 5.58 5.46/
Vi 0.77 1.15 2100 4.57 5.56 200 5.45
Vil (.65 0,93 2.0 4.607% 513 2017
X (.65 0.91 2.0 3.56F S8
X 0.63 0.88 2.07 443 5.13 2451 7.34m 770"
X (.66 1.07 20 s.11” 5.1 208
X 0.66 1.06 2.0 4.15" 5.13
Xt 0.65 0.89 2.9 .00 5.19
X1V 0.60 0.91 2.10 3.50 -
AVI 0.61 0.78 211 404" -
Xvil 0.62 0.93 213 .02 3.04
XV 0.62 0.87 2.08 007 5.16 0.02°, 2,557 4.157
XX 0.60 0.02 2.12 s 3.92 0.02°. 2,600, 4.177
XX 0.65 0.90 2.10 400" 5.8 26174197, 0.09"
XXT 0.65 0.89 1.10 404" 5.20 2.63°

EESER R " Unless otherwise stated dt. JOW TIR) = JOLIB 1 2w) = TLOJHIB2B) = 5.5. “ Benzoates exert
multiplets of aromatic protons at 7.71 and 8.02. 4 b, S =201 H (). “Overlapping H-4 and H-11.
To 31 (CHLCO0). S d g = 2.3 1 H (16). " m, W = 50, 2 1 (ethylenedioxy group). Tl LS = 3,
Tdd o = S = 050 LI -6). K my S = 450 3 (CHLCLR). ™ do J = 8.20 2 H (aromatic
protons). " m. 1 H. S = 18, s, 0 1L ((CH)SD). P m 4 H (OCOCH,CHL,CO0). “m. 30 = 22, 211
(OCH,R).
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to hydrolyzc the isomeric mixture and only then to separate the corresponding 33-alco-
hols IX and XII by chromatography.

Configurational inversion of the 3p-hydroxy group was rcalized according 1o
Latrell®1 i.c. by solvolysis of the tosylate X with sodium nitrite in dimethyl sulfoxide.
The principal product XIII (61%) cxhibited 'H NMR and IR spectral characteristics of
an ester with a free axial hydroxy group. Since hydrolysis of the ester group in
compound X/II was very difficult, we reduced it with lithium aluminium hydride after
protection of the 20-oxo group by ketalization; after its liberation we obtained the desired
Sa-pregnan-3a, [ la-diol-20-one (XVI).

The target compound XVII was also prepared by microbiological hydroxylation
(Scheme 1): Sa-pregnan-3p-o01-20-one (XIV, ref.’), casily accessible by hydrogenation
ol the commercial pregnenolone, was converled into the 3u-isomeric alcohol XVI by
solvolysis of known!! tosylate XV, using the above-described method®. The alcohol XVI
was then hydroxylated by fungi. Whereas Beauveria bassiana converted compound
XVII into a mixture of unidentified polyhydroxy derivatives (R, of all components was
lower than that of diol XVII), Aspergillus ochraceus afforded a mixture of lipophilic
products (R, higher than that of XVIT). On the other hand, Rhizopus nigricans, in accord
with the hypothesis on the directing influences by oxygen groups!> ! hydroxylated the
compound XV/ in the position 11t as evidenced by 'H NMR spectrum, exhibiting a
characteristic signal of the axial 11f-proton (0 3.94, dt, J(9a,11) = J(11,121) = 11 Hy,
J(11,128) = 5.5 Hz). The product, obtained in a 97% yicld, was in all respects identical
with the above-described compound XVII.

RO,
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Partial hemisuccinylation of the diol XVII was exccuted in an indircct way!415;

treatment of diol XVII with 2-(trimethylsilyl)ethyl hydrogen succinate in the presence
of N,N'-dicyclohexylcarbodiimide and 4-dimethylaminopyridine as catalyst afforded
11-ester XVIII (Scheme 2). Although the direct yield was only 27% (or 44% when
taking into account the unrcacted XVII), both the side-products (the isomeric ester XIX
and dicster XX) were hydrolyzed with potassium hydroxide solution to give the starting
diol XVII which could be again acylated.

The succinate XVIII was dccomposed with tetrabutylammonium fluoride under
formation of the desired hydrogen succinate XX/ that had the cxpected physical and
chemical properties (see Experimental). Binding of this hapten to BSA, preparation of
the antibody, and its propertics will be described later.

FXPERIMENTAL

Mchiing points were determined on a Kofler block and are uncorrected. Optical rotations and IR spectra
(Zeiss UR 20 instrument) were measured in chloroform unless stated otherwise; wavenumbers are given in
em~t TH NMR were taken in deuteriochloroform with tetramethylsilane as internal standard at 23 °C on a
Varian XL-200 instrument (200 Mz, IFI-mode). Chemical shifts are given in ppm (d-scale), coupling
constants J in 1z, All parameters were obtained by first order analysis. Mass spectra were measured on a
VG-ZAB-EQ spectrometer (in parentheses relative intensities, referenced to the base peak, and in some
cases also assignments). Identity of compounds prepared by different procedures was proved by mixture
melting points and comparison of IR spectra. Reaction course and purity of the compounds were followed
by thin-layer chromatography (TLC) on silica gel (Woelm DC, detection by spraying with sulfuric acid and
heating). Compounds were separated by flash chromatography on a column of silica gel Silpearl (Kavalier,
Votice) or on a thin layer of silica gel (PLC, 200 x 200 x 0.7 mm, ICN DC, inspection at 254 nm after
spraying with 0.02% solution of morin in methanol).

Cultures of Rhizopus nigricans, Beauveria bassiana and Aspergillus ochraceus were cultivated in a
medium consisting of corn-steep (5 g), glucose (11 g). K5HPO . 3 11,0 (0.52 g) and MgSO, . 7 H;0 (0.4 g)
in 11 of water, in 250 ml flasks under rotatory shaking at 25 °C. After 48 h a solution of the steroid (30 mg
of steroid in 0.5 ml of dimethy! sulfoxide into flask containing 100 ml of the mycclium) was added. The
mixture was incubated at 25 °C with rotatory shaking for further 43 h.

Steroids used as starting material (11a-hydroxyprogesterone, pregnenolone acetate) were purchased
from Steraloids (Wilton, N. 11, U.S.A)).

20-Ox0-3.5-pregnadicne-3.1 La-diyl 3-Acctate 11-Benzoate (117)

A solution of acetic anhydride (9.7 ml. (.1 mol) in dry cthyl acetate (50 ml) was added at room tempe-
rature to a stirred solution of diketone I (ref.'¢, 2.3 g. 5.20 mmol) in the same solvent. Then a solution of
72% perchloric acid (0.05 ml) in ethyl acetate (20 ml) was added. After 30 min, T1.C (20% cther in benzene)
showed that all the starting ketone (R 0.24) was converted into a nonpolar product (£, 0.70). The mix-
ture was then stirred with a suspension of potassium hydrogen carbonate (23 g) in water (SO ml) for 30 min.
The phases were separated and the aqueous one was washed with cthyl acetate. The combined organic
phases were washed with saturated aqueous solution of sodium hydrogen carbonate, dricd over sodium
sulfate and the solvent was evaporated. The remaining product 711 (2.5 g. 99%) was checked by "I NMR

spectroscopy (see Table I) and used without purification in the next step.
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20.20-Ethylencdioxy-3.5-pregnadience-3,11a-diyl 3-Acctate 11-Benzoate (V)

A mixture of ketone /11 (6.38 g. 13.4 mmol), cthylene glycol (34 ml, 492 mmol), p-tolucnesulfonic acid
monohydrate (340 mg. 1.79 mmol) and benzene (340 ml) was heated, using the Dean-Stark apparatus.
After 6 h, the mixture was cooled and mixed with water. The separated aqueous phase was shaken with
benzene, the combined benzene phases were washed with saturated aqueous potassium hydrogen carbonate
solution (3 x 50 ml), water, and dricd by filtration through a column of magnesium sulfate. The solution
was concentrated in vacuo to dryness, lcaving 6.4 g (94%) of compound IV. The purity of the product was
checked by 'H NMR spectroscopy and ‘T1.C on silica gel in ether-benzene (1 : 3; Ry 0.70, the plates were
pretreated with gascous ammonia). The product was used in the next step without further purification.

20.20-Ethylencdioxy-38-hydroxy-5-pregnen-11ua-yl Benzoate (V)

Sodium borohydride (1.0 g. 26.4 mmol) was added at 0 °C 1o a stirred solution of enol acetate IV (3.8 g, 7.49
mmol) in cthanol (50 ml) during 1 h. After further 2 h, ice was added and the mixture was set aside in a
refrigerator for 18 h. The product was collected, dissolved in cther and the solution washed with water and
dried. After evaporation of the solvent, the purity of the residue (V. 3 g. 83%) was checked by TLC on
silica gel in ether—benzene (1 : §) and by "I NMR spectroscopy. This product was used in the next experiment
without purification.

3B-lydroxy-20-0x0-5-pregnen-11a-yl Benzoate (V1)

A solution of the crude ketal V (2 g, 4.16 mmol) and p-toluenesulfonic acid monohydrate (0.5 g. 2.63 mmol)
in acetone (70 ml) was allowed to stand at room temperature for 24 h. The product was precipitated with
saturated sodium chloride solution and taken up in chloroform. The extract was shaken with saturated
aqucous solution of potassium hydrogen carbonate and water, concentrated, and the residue was purified by
chromatography on a column of silica gel (50 ml, benzene). The main product (874 mg, 48%) had m.p.
203 - 205 °C (acctone=heptane): [a]p —14° (¢ 1.1). IR spectrum: 3 608 (OH): 1 705, 1 603, 1 585, 1 278
(COO); 1705, 1 359 (C=0): 1 660 (C=C*). For Caglly,04 (436.6) calculated: 77.03% C, 8.31% 1; found:
77.15% C, 8.36% 1.

20-Oxo-5-pregnene-3f. 1 1a-diyl 3-Acetate 11-Benzoate (Vi)

A) A solution of 3f-hydroxy derivative VI (410 mg, 0.94 mmol) in pyridine (6 ml) and acetic anhydride
(4 ml. 42.4 mmol) was sct aside at ambicent temperature for 18 h. Crushed ice was added to the stirred
mixture and after 2 h the precipitated product was filtered and washed with water; yield 420 mg (93%).
m.p. 165 — 167 °C. after crystallization from acctone m.p. 167 = 169 °C. [«]p +4° (¢ 1.2). IR spectrum:
1707, 1 603, 1 584, 1 277 (CollsCOO): 1 728 (sh), 1 257 (CH;COO): 1 701 (sh. C=0). For Cyoll3405
(478.6) calculated: 75.28% C, 8.00% H: found: 75.18% C, 7.99% 11.

B) The crude compound V (3 g. 6.24 mmol) was acctylated with acetic anhydride (8 ml) and pyridine
(10 ml) similarly as described in experiment A), and the cthylenedioxy group in the product was cleaved
oft by treatment with 72% perchloric acid (0.8 ml) in acctone (80 ml). The mixture was worked up as
described for the preparation of compound VI, and column chromatography aftorded 1.47 g (49%) of
product whose melting point and IR spectrum agreed with those of compound VII.

20-Oxo0-5a-pregnance-38.1 1a-diyl 3-Acetate 11-Cyclohexanccarboxylate (VIIT)

Compound VII (7.4 g. 15.46 mmol) was hydrogenated on Adams platinum catalyst (1.1 g) in acetic acid
(74 ml) under vigorous stirring. After coagulation of the catalyst (S h), the mixture was filtered and the
filtrate concentrated in vacuo to dryness. ‘The residue was dissolved in acetone (70 ml) and oxidized at 0 °C
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with Jones reagent. The mixture was poured in a solution of potassium hydrogen carbonate, the precip-
itated product was extracted with chloroform and the chloroform extract was washed with water and dried
over sodium sulfate. After evaporation of the solvent, the residue was crystallized from methanol. m.p. 143 -
145 °C. Yield 2 g (27%): [y +54° (¢ 0.9). IR spectrum: 1 720, 1 170 (Cl [, COO): 1720, 1 245, 1 027
(CHLCOO0): 1 709, 1 362 (COCH;). For CygH,05 (486.7) calculated: 74.04% C. 9.53% 11 found: 73.95% C.
0.72% 1. The mother liquors (5.2 g. 69%) were hydrolyzed prior to further purification (sce preparation of
compounds IX and X1I).

3B-Hydroxy-20-oxo0-5a-pregnane-1 la-yl Cyclohexanccarboxylate (1X)

A) A solution of potassium carbonate (1 g, 7.2 mmol) in water (3 ml) was added to a solution of acetate
VI (3 g, 6.16 mmol) in methanol (300 ml) and the mixture was set aside for 64 h at 0 °C. The basicity
was reduced by addition of acetic acid (5 ml), the mixture was concentrated in vacuo to a quarter of the
original volume and mixed with water. The precipitated product (2.6 g. 95%) was crystallized from
aqueous acctone; m.p. 127 = 129 °C. [u]yy +44° (¢ 0.9). IR spectrum: 3 620, 1 040 (OI): 1 720, 1 171
(COOY: 1 709, 1 358 (C=0). For Cygll ;0 (444.7) caleulated: 75.63% €. 9.97% I found: 75.38% C,
0.84% 11.

B) The mother liquors after hydrogenation of 7.4 g of benzoate VI (5.5 g. 10.7 mmol) were hydrolyzed
with potassium carbonate (1.5 g) in mcthanol (450 ml) and waitcr (5 ml) as described under A) and the
product was applicd onto a column of silica gel (250 ml). Ether=toluene (1 @ 8) eluted first the lipophilic
minor product XI1 (1.46 g. 21% calculated on the unsaturated benzoate VII). m.p. 141 - 143 °C (acctone—
cther). [a]y +13° (¢ 0.9). IR spectrum: 3 626, 1 032 (OID: 1 723, 1 172 (COO): 1 709, 1 356 (C=0). For
Cogl40, (444.7) calculated: 75.63% €. 9.97% H: found: 75.81% C. 9.63% 11. The principal component of
the mixture (3.54 g. S1% caleulated on VII) was obtained from subscquent fractions and its m.p. and 'I1 NMR
speetrum confirmed the identity with compound IX prepared under A).

20-0x0-Su-pregnane-3f.1 Lu-diyl 3-Toluencsulfonate 11-Cyclohexanecarboxylate (X)

A solution of 3f-hydroxy derivative IX (3 g. 6.7 mmol) and p-tolucnesulfonyl chloride (3 g. 15.7 mmol) in
pyridine (15 ml) was allowed to stand at room temperature for 18 h. Crushed ice was added to the mixture
and. after 2 h, the precipitated product was collected. washed with water and dissolved in chloroform. The
solution was dricd over sodium sulfate and the solvent evaporated in vacuo to dryness: yield 3.5 g (87%).
m.p. 200 = 205 °C (cther—=methanol). [a];, +25° (¢ 0.8). IR speetrum (CClLy): 1721 1176 (COO): 1709
(C=0) 1366, 1 189, 1 176 (SO-0). For Cysllsg0,S (598.8) caleulated: 70.20% €. 8.42% 11. 5.35% S:
found: 69.91% C, 8.57% 1. 4.90% S.

3u-Hydroxy-20-0x0-5u-pregnan-11a-yl 11-Cyclohexanccarboxylate (X1T)

A mixture of tosylate X (3.5 g, 5.8 mmol), potassium nitrite (7.3 g, 85.8 mmol) and dimethyl sulfoxide (60 ml)
was heated at 130 °C under stirring. After 4 h. the mixture was cooled. poured on ice and the precipitate
was taken up in chloroform. ‘The extract was washed with saturated ammonium sulfate solution. dried. the
solvent evaporated and the residue chromatographed on a column of silica gel (60 g). Benzene cluted the
principal product XHI (1.8 g, 69%). m.p. 83 = 85 °C. [w]py +33° (¢ 0.9). IR spectrum (CCLy): 3 626 (O
1720, 1 172 (COOY: 1 708, 1 358 (C=0). For Cyg 1,0, (444.7) calculated: 75.63% €. 9.97% 1 found:
75.07% C. 10.04% 11.
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3a-Hydroxy-Sa-pregnan-20-one (XVI)

3B-Hydroxy derivative XIV (6 g. 18.9 mmol) in pyridine (20 ml) was converted into tosylate XV (ref.!!)
which was solvolyzed with potassium nitrite (21 g. 0.25 mol) in dimethyl sulfoxide (130 °C. 5 h). The
mixture was pourcd in an aqucous solution of ammonium sulfate, the product was extracted with ether, the
extract washed with water and dried over sodium sulfate. After evaporation of the solvent. the product was
crystallized from toluene to give 1 163 mg of compound XVI. Chromatography of the mother liquors on
silica gel in benzene. followed by crystallization from tolucne. afforded further 1 292 mg of the product
(total yicld 41% from the starting XIV). M.p. 168 — 170 °C, in agrcement with the reported’ value.

3a,11u-Dihydroxy-Sa-pregnan-20-one (XVII)

A) Under conditions described for the preparation of compound IV (using 4 ml of cthylene glycol. 100 ml
of benzene and 50 mg of p-toluencesulfonic acid monohydrate). ketone X7 (1 g, 2.25 mmol) was converted
into the corresponding 20,20-cthylenedioxy derivative in which the ester group was then removed by
treatment with lithium aluminium hydride (about 100 mg of hydride in 10 ml of tetrahydrofuran, 18 h at
room temperature). ‘The protecting cthylenedioxy group in the obtained product (1.1 g, 2.906 mmol) was
cleaved by treatment with p-toluenesulfonic acid monohydrate (110 mg, 0.58 mmol) in acctone (15 ml).
After 24 h, the mixture was concentrated in vacuo, diluted with saturated potassium hydrogen carbonate
solution, and the product was extracted with chloroform. The washed extract was dried. concentrated and
purilicd by chromatography on silica gel column (30 g. tolucne=cther 10 : 1), Yield 460 mg (61% from
X111 of product XVII, m.p. 83 = 85 °C (toluenc). [«]yy +78° (¢ 1.3) (for a product crystallized from acctone
and light petroleum reported® m.p. 152 = 154 °C and [c]y, +78°). IR spectrum: 3 613, 3 455, 1 022 (O11);
1.700. 1 358 (COCIH;). Mass spectrum, m/z: 334 (M*. 6). 316 (M - 11,0, 100). 301 (316 - Cl1;, 32). 298
(316 = H,0, 60), 283 (316 - 11,0 - CHj, 34). 213 (50), 43 (CH;CO, 64). For Cy 13,005 (334.5) caleul-
ated: 75.41% €. 10.25% 11: found: 75.38% C. 10.29% 1.

B) A solution of hydroxy ketone XVI (90 mg, .28 mmol) in dimethyl sulfoxide (1.5 ml) was introduced
into six 250 ml flasks. containing 2 days-old culture of Rhizopus nigricans. The flasks were freely moved
on a rotatory shaker at room temperature. After 2 days. their content was extracted with ethyl acclate,
dricd over sodium sulfate and the solvent was evaporated in vacuo. The residue (300 mg) was subjected to
preparative TLC on silica gel (8 plates, 200 x 200 x 0.3 mm) in benzene—ethyl acetate (12 1). The lipophi-
lic zone contained residues of the unreacted starting compound X/V, the main zone (K, 0.50) contained
compound XVII (92 mg. 97%) whose spectra were identical with those of a sample prepared by procedure A).

Succinylation of Sa-Pregnane-3a.l Ta-diol-20-one (XVIT)

A part of the solvent (3 ml) was distilled from a solution of diol XVII (86 mg. 0.26 mmol) in toluence (7 ml).
After cooling. 2-(trimethylsilyDethyl hydrogen succinate (60 mg. 0.27 mmol). N.N'-dicyclohexylearbodi-
imide (50 mg. 0.24 mmol) and 4-dimethylaminopyridine (1 mg. 0.003 mmol) were added. After standing
at room temperature for 3 h. the mixture was diluted with methanol (1 ml) and concentrated 1o dryness in
vacuo. ‘The residue was dissolved in chloroform. the solution washed with water, dricd over sodium sulfate,
and subjected to TEC on silica gel (2 plates) in benzene—cther (12 1), The individual zones afforded the
following compounds: the starting diol XVI7 (33 myg. 30%): 1 La-hydroxy-20-0x0-Sa-pregenan-3a-yl 2-(tri-
methylsilyDethyl succinate (X1X. 48 myg. 35%). [a]py +31° (¢ 0.9): 3a-hydroxy-20-0x0-Sc-pregnan-1 Lyl
2-(trimethylsilyDethyl succinate (XYVII1. 37 mg. 27% or 44% when taking into account recovery of the
unreacted compound). ey +27° (¢ 0.9): IR spectrum (CCL): 3626, 1 064 (O11): 1 734, 1 161 (COO). 1 708,
1 353 (COCH,): 20-0x0-Su-pregnen-3ee. | L-diyl 2-(trimethylsilyhethyl succinate (XX, 14 mg. 7%).
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3a-Hydroxy-20-0x0-Sa-pregnan-11a-yl Hydrogen Succinate (XXT)

A solution of tetrabutylammonium fluoride (1 mol 171, 0.25 ml. 0.25 mmol) was added to a solution of
trimethylsilylethyl derivative XVIIT (57 mg. 0.11 mmol) in tetrahydrofuran (1 ml). Aflter standing at room
temperature for 64 h, the solution was diluted with chloroform and concentrated in vacuo to a quarter of
the original volume. ‘The solution was washed with dilute hydrochloric acid and watcr, dricd over sodium
sulfate, and subjected to preparative TLC in chloroform-acctone—acctic acid (50 : 50 : 1). The zone of K.
0.65 was cluted with acctone to give 41 mg (88%) of the product. m.p. 148 — 149 °C (ether, -18 °C), [u]p
+ 32° (¢ 0.8). IR spectrum: 3 614 (OH:, 3 509 (monomeric COOL): 3 086 (associated COOH): 2 677
(dimeric COOTD: 1 716 (C=0): 1 716, 1 172, 1 036 (COOR). Mass spectrum, m/z: 316 (M* = C,H0,.
100), 301 (316 = CH,. 15), 208 (316 - H,0. 21), 283 (298 - Cll,, 27). 273 (316 - CH,CO, 8), 255 (16),
213 (31). 43 (CHECO, 86). For Cy5H 340, (434.6) calculated: 69.10% C. 8.81% H: found: 68.79% C, 8.95%
L. The reaction course was monitored by T1LC on silica gel in two solvent systems: (i) chloroform-acetone—
acetic acid 50 1 SO ¢ 1 (R 0.65) and (ii) chloroform (shaken with ammonia)-acctone 50 : 50 (R 0.0).

Hydrolysis of Succinates XIX and XX o Diol XVII

A) A mixture of diester XX (125 mg. 0.17 mmol) and 4% methanolic solution of potassium hydroxide
(1 ml) was allowed to stand at room temperature for 18 h. diluted with cthyl acctate (30 ml). washed
successively with solution of potassium hydrogen carbonate and sodium chloride. and dried over sodium
sulfate. The solvents were evaporated in vacuo and the residue purified by TLC on silica gel in benzene—
cther (1 : 1), Yield of diol XVII was 39 mg (69%).

R) Hydrolysis of the 3a-ester XIX (65 mg. 0.12 mmol) was carricd out similarly: yicld of diol XVII was
30 mg (74%).

The authors are indebted to Mrs J. Neumannova for the technical assistance and to Dr J. Smolikovi and
Mrs K. Matouskova for measurement and interpretation of the IR spectra. For "1 NMR measurements they
thank to Mrs J. Jelinkovid and Mrs M. Snopkovd, for the elemental analyses to the staff of the Analytical
Laboratory (Dr V. Pechanec, Head).
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