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Novel simple syntheses of B{carboxymethyloxime) derivatives of3zhydroxyandrost-5-en-17-one
(dehydroepiandrosterone) and d3-Bydroxypregn-5-en-20-one (pregnenolone) are reported. In
first one, 17-oxoandrost-5-er33/| acetate was oxidized to give the 7,17-dione which was then
lectively reduced in the position 17. Oximation, reoxidation, and deacetylation yielded the d
oxime. The second synthesis started withR)2fregn-5-ene{3,20-diol 3-acetate which was con
verted to the 20-nitrate, oxidized to the C-7 ketone, oximated, partially deprotected in positic
reoxidized, and deacetylated. Both theCte@arboxymethyloxime) derivatives have been devised
immunoassay components.
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The cross-reactivity of a particular steroid immunoassay depends on the haptel
either in the antibody generation or as a tracer component. One of the important 1
is the position where a spacer, attaching the carrying protein or label, is bound
steroid molecule. The best results have been achieved with connecting bridge ir
tions other than those in which characteristic functional groups are |écatass, for
haptens of androgens, gestagens, and their metabolites the positions 7, 11, 15 ar
the steroid skeleton are preferred.

One of the commonly used type of connecting bridge has been a substituted
derivative,O-(carboxymethyl)oxime (CMO), which is formed by reaction of a ster
carbonyl group withO-(carboxymethyl)hydroxylamirfe However, steroid hormone:
and their metabolites contain frequently carbonyl group as an hormone binding si
it is necessary not only to introduce another carbonyl group into the steroid mol
but also to protect the original ketone against the reaction @4tbarboxymethyl)-
hydroxylamine. This goal can be achieved in two ways: (i) by a suitable protecti
the original carbonyl group (in the form of ketal) or (ii) by generation of the carb

* Part CCCLXXXII in the series On Steroids; Part CCCLXXXI see'ref.
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group from a suitable precursor (oxidation of a hydroxyl group) after the attachme
the connecting bridge.

Both these concepts were used in the synthesis of 19-CMO derivatives of del
epiandrosterorfe testosterore progesterorfeand 1%-hydroxypregnenolorfe Con-
cerning the 7-CMO derivatives of steroids, syntheses of dehydroepiandro%fende
16a-hydroxypregnenolort€ derivatives have already been described. However, for
synthesis of 7-CMO dehydroepiandrosterdghenly limited experimental data hav
been publishetf.

As a part of our program dealing with the preparation of steroid CMO derivat
we decided to synthesize 7-CMO dehydroepiandrostéasing a new approach startin
from 17-oxoandrost-5-enf3yl acetate 1) (see Scheme 1). This derivative was trat
formed into 7-keto derivativ2 by oxidation with complex of chromium(VI) oxide an
3,5-dimethylpyrazole in dichloromethane. Different reactivity of carbonyl groups in
sitions 7 and 17 allowed selective reduction of the 17-keto group with sodium bo
dride'! which gave 17-hydroxy derivativ& The proposed structure was confirmed
IR spectrum which contained characteristic bands of hydroxy group (3 615 and 37486
and conjugated ketone (1 668 and 1 633%ntH NMR spectrum exhibited charac
teristic signals of H-1d (doublet of doublets & 3.65;J = 7.6 + 8.8 Hz), of H-6 (a double
atd 5.70;J = 1.5 Hz), and of H-® (0 4.71;W = 32 Hz).

AcO X AcO

1, X=H, 3

2, X=0 /

OH
AN
o)
AcO N R0 N

\
OCH,COOCH, OCH,COOR?

5, Rl = Ac; R? = CH,
6, R'=R?=H

ScHEME 1
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Reaction of keton& with O-(carboxymethyl)hydroxylamine and subsequent methy
tion with diazomethane gave the 7-CMO derivatideThe 'H NMR spectrum of4
contained characteristic signals of the C=N—-QCEOCH,; moiety, a singlet of methyl
group atd 3.75, and an AB system of methylene group &t56. For steric reasons
only one of the two possible geometrical isomers at the C=N bondZiisermer, was
formed. Thesynarrangement of the oxygen of the oxime group and of the H-6 pr
was confirmed by the value of the corresponding chemical $h6t54) which was in
accord with data published for the corresponding oxime derivatives

Oxidation of the 17-hydroxyl group in derivative with Jones reagent and sul
sequent hydrolysis of the protecting groups gave the desired 7-CMO derivative
hydroepiandrosteron&) in 39% overall yield. Of the two known papers, dealing w
preparation of6, one gave only the IR spectrum and elemental an&jyisie othe?
gave also théH NMR data, but the publishgdelting point and optical rotation dis
agree with the values found by us (cf. Experimental). Our product was characteriz
spectral methods (IR, NMR and MS) and elemental analysis, the strGdiaieg une-
quivocally confirmed. Most convincing in this sense was'#eNMR spectrum of the
corresponding methyl estér which could be compared with th&of the parent com-
poundl, differing in the neighbourhood of the attached oxime. The corresponding
stituent shifts of the carbons C-5 to C-9 are +17.0, —7.9, +121.9, +5.5, and
respectively, in accord with the substitution on C-7.

AcO

7, R=H 9, R=NO,

8, R=NO, / 10, R=H

AcO N R'0 N
OCH,COOCH, OCH,COOR?
11 L 5
12, R* = Ac; R“ = CHg
SCHEME 2 13, R'=R?=H
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For the preparation of 7-CMO pregnenoloh® the trivial selective reduction of
7,20-dioxopregn-5-enfByl acetate with sodium borohydride was not feasible becal
according to the!H NMR spectra, this reaction gave mainly products with redu
carbonyl group in position 7. We succeeded with another procedure, starting with
formation of the 20-hydroxy derivativé into the nitrate8 (see Scheme 2). The sul
sequent allylic oxidation was again performed with chromium(VI) oxide complex \
3,5-dimethylpyrazole in dichloromethane and the nitrate protecting group was sp
with zinc in acetic acid under formation of compout@ Its IR spectrum containec
characteristic bands of hydroxyl group (3 608 and 3 500)camd conjugated carbony
group (1 668 and 1 634 c). *H NMR spectrum displayed signals of H-20 (doublet
quartets ad 3.73;J(17,20) = 9.5 HzJ(20,21) = 6.1 Hz), H-6 (doublet &t5.71;J = 1.5 Hz),
and H-2x (multiplet atd 4.72; W = 32 Hz).

The obtained 20-hydroxy-7-oxo derivati¥® was transformed into the 7-CMO der
vative 11 by reaction withO-(carboxymethyl)hydroxylamine and subsequent methylat
with diazomethane. As in the case of the androstane derivhtivady one isomer (2)
was formed. This was confirmed by th¢ NMR spectrum: a substantial shift of th
H-6 proton insyrrarrangement with the oxime oxygen atom was observed, comf
with the H-6 proton in the 7-oxo derivativ® §.54 vsd 5.72).

Oxidation of compound1 with Jones reagent and subsequent hydrolysis of the
tecting groups gave 7-CMO derivative of pregnenolb&én the overall yield of 18%
(from derivative7).

Both the 7-CMO derivative$ and 13 were prepared in satisfactory overall yiel
and will be used in components for immunoassay kits for dehydroepiandrost
(DHA) and for pregnenolone. The importance of DHA assays is recently increasin
to the discovery of immunomodulating effects of this compétitti Pregnenolone
assay is necessary for differential diagnosis of congenital adrenal hypéfplasia

EXPERIMENTAL

Melting points were determined on a Boetius micro melting point apparatus (Germany). Optica
tions were measured at 26 on a Perkin—Elmer 141 MC polarimeter. Infrared spectra (wavenum
in cnTl) were recorded on a Bruker IFS 88 spectrometer in chloroform solution, unless stated
wise. NMR spectra were taken on UNITY-20tH( 200 MHz, FT mode) and UNITY-500°C,
125.7 MHz, FT mode) Varian spectrometers af@3n deuteriochloroform with tetramethylsilane ¢
internal standard. Chemical shifts are given in p@rsdale), coupling constants)(and width of
multiplets #V) in Hz. For'3C NMR spectrum the number of directly bonded hydrogen atoms
determined from the proton decoupled “attached proton test”. Mass spectra were recorded ol
Analytical ZAB-EQ spectrometer (energy of ionizing electrons 70 eV; ion source temperature 1°T0)-2(
Thin-layer chromatography was performed on silica gel G (ICN Biochemicals), detection by spr
with concentrated sulfuric acid followed by heating. For column chromatography silica gel §0m1Z
was used. Prior to evaporation on a rotary evaporator in vacuo (bath temperatGje &@utions in
organic solvents were dried over anhydrous sodium sulfate.
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7,17-Dioxoandrost-5-en@yl Acetate R)

To a suspension of chromium(VI) oxide (10.0 g, 100 mmol) in dichloromethane (65 ml) was ¢
at —25°C 3,5-dimethylpyrazole (10.0 g, 104 mmol). The mixture was stirred at the same tempe
for 15 min, then a solution of dehydroepiandrosterone ac&téte98 g, 6 mmol) in dichloromethane
(10 ml) was added dropwise. The reaction mixture was stirred atG-26r 4 h, diluted with ben-
zene—ethyl acetate (60 ml, 7 : 3) and filtered through a short column of silica gel (25 g) layere
Celite. The column was washed with the same solvent mixture, and the solvents were evapol
vacuo. The residue was chromatographed on a column of silica gel (100 g) in benzene—ethyl
(95 : 5) yielding 1.33 g (64%) of ketorZe m.p. 183-185C (methanol), ], —81° (c 1.2, chloroform).
Literaturé’ reports m.p. 185-18%C, [a]p—74° (c 2.3, ethanol)*H NMR spectrum: 5.75 d, 1 H,= 1.5
(H-6); 4.72 m, 1 HW = 32 (H-3n); 2.04 s, 3 H (CHCOO); 1.22 s, 3 H (% H-19); 0.89 s, 3 H
(3 x H-18).

17B-Hydroxy-7-oxoandrost-5-enf3yl Acetate B)

Sodium borohydride (80 mg, 2.1 mmol) was added & On four portions to a solution of keto2e
(690 mg, 2.0 mmol) in methanol (6 ml) and ethyl acetate (6 ml). After stirring°&t for 20 min,
acetic acid (0.25 ml) was added dropwise and the mixture was diluted with ethyl acetate (2C
The solution was washed with water, 5% hydrochloric acid, water, saturated aqueous potassi
drogen carbonate solution and water. The solvent was evaporated in vacuo and the residue w
matographed on a column of silica gel (30 g) in benzene—ethyl acetate (9 : 1). Yield of hy
derivative 3 was 570 mg (82%), m.p. 167-18@ (acetone—water)o]p —122 (c 2.3, chloroform).
IR spectrum: 3 615, 3 486 (OH); 1 729 (C=0, acetate); 1 668 (C=0, ketone); 1 633 (C=C);
(C-0, acetate); 1 036 (C-O% NMR spectrum: 5.70 d, 1 Hl = 1.5 (H-6); 4.74 m, 1 HW = 32
(H-30); 3.65 dd, 1 HJ = 7.6, = 8.8 (H-1701); 2.04 s, 3 H (CHCOO); 1.22 s, 3 H (X H-19);
0.76 s, 3 H (3x H-18). Mass spectrunm/z (%): 286 (100, M — CHCOOH), 271 (13, M —
CH;COOH — CH), 253 (10, M — CHCOOH - CH - H,0), 187 (16), 174 (23), 161 (32). Fo
C,1H300, (346.5) calculated: 72.80% C, 8.93% H; found: 72.65% C, 8.73% H.

(72)-173-Hydroxy-7-oxoandrost-5-enyl Acetate 7-O-Carboxymethyl)oxime Methyl Ested)

A mixture of ketone3 (2.00 g, 5.8 mmol), @-carboxymethyl)hydroxylamine hemihydrochlorid
(1.27 g, 11.8 mmol) and pyridine (17 ml) was heated &t@0nder stirring for 5 h. Toluene (20 ml
was added and the solvents were evaporated in vacuo. The residue was dissolved in ethyl
(150 ml) and 5% hydrochloric acid, the aqueous phase was extracted with ethyl acetate, th
bined organic phases were washed with 5% hydrochloric acid, water, and the solvent was eva
in vacuo. The residue was dissolved in ether (100 ml) and methanol (25 ml) and treated v
ethereal solution of diazomethane at@for 5 min. The excess diazomethane and the solvents v
evaporated in vacuo and the residue was chromatographed on a column of silica gel (200
benzene—ether mixture (95 : 5). Yield of compodndas 2.27 g (91%), m.p. 89-9Z, [a], —185
(c 1.7, chloroform). IR spectrum: 3 619, 3 500 (OH); 1 751 (C=0, ester); 1 729 (C=0, ace
1 633 (C=C); 1 250 (C-0O, acetate); 1 033 (C-B).NMR spectrum: 6.54 bd, 1 H,= 1.5 (H-6);
4.67 m, 1 HW = 32 (H-3x); 4.58 and 4.54, AB system, 2 B(A,B) = 16.4 (OCHCOO); 3.75 s,
3 H (COOCH); 3.64 dd, 1 HJ = 7.5,J = 85 (H-17); 2.04 s, 3 H (CKCOO); 1.13 s, 3 H (& H-19);
0.76 s, 3 H (3x H-18). Mass spectrumm/z (%): 373 (100, M — CHCOOH), 284 (66, M —
CH;COOH — OCHCOOCH;), 266 (66, M — CHCOOH — OCHCOOCH; — H,0). For G4H35NOg
(433.5) calculated: 66.49% C, 8.14% H, 3.23% N; found: 66.72% C, 8.37% H, 3.04% N.
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(72)-7,17-Dioxoandrost-5-enfByl Acetate 7-Q-Carboxymethyl)oxime Methyl Esteb)

Jones reagent (2.0 ml) was added to a solution of hydroxy deriva{®d3 g, 4.9 mmol) in acetone
(100 ml). After stirring at room temperature for 10 min, the excess reagent was decompo:s
methanol (10 ml). The solvents were evaporated in vacuo and the residue was partitioned kb
ether and water. The aqueous layer was extracted with ether and the combined ethereal pha
washed with water, saturated aqueous potassium carbonate solution and water. The solv
evaporated and the residue was crystallized from light petroleum—ether. Yield of ket 2.08

g (98%), m.p. 113-118C, [a]p —146 (c 1.6, chloroform). IR spectrum: 1 751 (C=0O, ester a
ketone); 1 732 (C=0, acetate); 1 640 (C=C); 1 251 (C-0O, acetdté®)MR spectrum: 6.59 bd, 1 H,
J=1.5 (H-6); 468 m, 1 HW = 32 (H-31); 4.60 s, 2 H (OCKLCOO); 3.77 s, 3 H (COOCH 2.05 s,

3 H (CH,CO00); 1.14 s, 3 H (X% H-19); 0.90 s, 3 H (X% H-18).13C NMR spectrum: 220.66 (C-17)
170.68 (C=0, acetate); 170.25 (C=0, methyl ester); 156.86 (C-5); 153.39 (C-7); 113.94 (C-6);
(C-3); 70.55 (OCHCO); 51.78 (COOCHK); 49.75 (C-14); 47.84 (C-13); 46.09 (C-9); 38.43 (C-1(
38.02 (C-1); 37.02 (C-8); 36.16 (C-4); 35.47 (C-16); 30.62 (C-12); 27.35 (C-2); 24.88 (C-15); :
(CHs, acetate); 20.08 (C-11); 17.91 (C-19); 13.90 (C-18). Mass spectnmr(%): 371 (100, M —

CH;COOH), 343 (18), 328 (15), 282 (26, M — gBOOH — OCHCOOCH,), 261 (11), 254 (71),
239 (29). For G4H33NOg (431.5) calculated: 66.80% C, 7.71% H, 3.25% N; found: 66.48%
7.53% H, 2.98% N.

(72)-3B-Hydroxyandrost-5-ene-7,17-dione @-Carboxymethyl)oxime &)

Methyl ester5 (1.00 g, 2.3 mmol) was dissolved in a mixture of tetrahydrofuran (23 ml) and mett
(4 ml). After addition of 0.44 aqueous sodium hydroxide (15 ml) the mixture was stirred &CA42
for 3 h. The excess alkali was neutralized with 5% hydrochloric acid and the solvents were ¢
rated in vacuo. The residue was acidified with 5% hydrochloric acid and the product was ext
with dichloromethane (250 ml). The extract was washed with water (3 times) and the solver
evaporated in vacuo. The residue was crystallized from methanol-water, yielding 729 mg (8¢
acid 6, m.p. 135-137C (decomposition),d]p —136 (c 0.7, dioxane). LiteratuPeives m.p. 220C,
[a]p —286 (c 0.7, dioxane). IR spectrum (KBr pellet): 3 376 (OH); 1 741, 1 728 (C=0); 1
(C=C); 1 292, 1 088, 1 033 (C—O% NMR spectrum: 6.51 bd, 1 H, = 1.2 (H-6); 453 s, 2 H
(OCH,CO0); 3.53 m, 1 HW = 32 (H-3); 1.08 s, 3 H (3x H-19); 0.85 s, 3 H (¥ H-18). Mass
spectrumm/z (%): 375 (42, M), 347 (31), 332 (13), 300 (39, M — OQEOOH), 283 (15), 282 (15,
M — OCH,COOH — H0), 272 (94), 258 (55), 255 (47), 240 (76), 191 (35), 187 (29), 178 (31),
(45), 160 (100). For §H3gNO; (375.5) calculated: 67.18% C, 7.79% H, 3.73% N; found: 67.45%
7.84% H, 3.98% N.

(20R)-Pregn-5-ene{320-diyl 3-Acetate 20-Nitrates]

Nitric acid (65%, 5.9 ml, 85 mmol) was added dropwise at°@%o acetic anhydride (29 ml, 0.32 mol
After stirring at this temperature for 10 min, a solution of hydroxy derivatiyé.5 g, 12.5 mmol)
in dichloromethane (78 ml) was added during 20 min. The mixture was stirred 4C5 1.5 h

and then poured on a mixture of ice (500 g) and concentrated aqueous ammonia (110 ml). T
duct was taken up in ether, the extract was washed with saturated solution of potassium hy
carbonate, water, and the solvent was evaporated in vacuo. The residue was chromatograpl
column of silica gel (98 g) in light petroleum—-benzene (1 : 1) yielding 4.12 g (81%) of rdtrate.

178-179°C (ether—light petroleum)a]y —56 (c 1.1, chloroform). IR spectrum: 1 726 (C=0, acetat
1 652 (C=C); 1 621, 1 274 (NP 1 255 (C-0)*H NMR spectrum: 5.37 d, 1 H,= 5.2 (H-6); 5.04 dq,
1 H, J(17,20) = 10.6,J(20,21) = 6.0 (H-20); 4.60 m, 1 W = 32 (H-31); 2.03 s, 3 H (CHCOO);
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1.32 d, 3 H,J(20,21) = 6.1 (3x H-21); 1.02 s, 3 H (¥ H-19); 0.71 s, 3 H (X% H-18). Mass spec-
trum, m/z (%): 345 (100, M — CHCOOH), 330 (6, M — CKCOOH — CH), 284 (10, M —
CH,COOH — 61), 255 (13, M — CJEOOH — 90), 159 (13), 145 (16), 133 (15). FostNO;
(405.5) calculated: 68.12% C, 8.70% H, 3.45% N; found: 68.38% C, 8.82% H, 3.42% N.

(20R)-7-Oxopregn-5-enef820-diyl 3-Acetate 20-Nitratedj

To a suspension of chromium(VI) oxide (10 g, 100 mmol) in dichloromethane (70 ml), 3,5-dime
pyrazole (10 g, 104 mmol) was added at 225 The mixture was stirred at the same temperature
20 min, then a solution of nitrai& (2.43 g, 6 mmol) in dichloromethane (10 ml) was added dr
wise. The reaction mixture was stirred at <2Dfor 4 h, diluted with a benzene—ethyl acetate mixtt
(60 ml, 7 : 3) and filtered through a short column of silica gel (25 g) layered with Celite. The cc
was washed with the same solvent mixture and the solvents were evaporated in vacuo. The
was chromatographed on a column of silica gel (110 g) in benzene—light petroleum—ether (49 :
yielding 1.37 g (54%) of ketor@& m.p. 208-210C (ether—light petroleum)a],-119 (c 1.2, chloroform).
IR spectrum: 1 731 (C=0, acetate); 1 669 (C=0, ketone); 1 630 (C=C); 1 621, 1 281 INxa9,
1 036 (C-0)H NMR spectrum: 5.72 d, 1 H,= 1.5 (H-6); 5.04 dg, 1 H]J(17,20) = 10.4,)(20,21) = 6.1
(H-20); 4.72 m, 1 HW = 32 (H-31); 2.03 s, 3 H (CHCOO); 1.33 d, 3 HJ(20,21) = 5.8 (3¢ H-21);
1.21 s, 3 H (3 H-19); 0.71 s, 3 H (¥ H-18). Mass spectrunm/z (%): 359 (87, M — CHCOOH),
298 (16, M — CHCOOH - 61), 269 (100, M — GJEOOH — 90), 254 (16). For jgH33NOg (419.5)
calculated: 65.85% C, 7.93% H, 3.34% N; found: 65.64% C, 8.04% H, 3.47% N.

(20R)-20-Hydroxy-7-oxopregn-5-enyl Acetate (0)

Zinc powder (2.75 g, 42 mmol) was added during 30 min to a stirred mixture of rét(atd7 g,
3.5 mmol), tetrahydrofuran (84 ml), acetic acid (21 ml) and water (4.2 ml). After further stirring
1 h, the solid material was removed by filtration through Celite, which was then washed with chlor
The solution was washed with water, saturated potassium hydrogen carbonate solution, water,
solvents were evaporated in vacuo. The residue was chromatographed on a column of silica ge
in benzene—ether (95 : 5) yielding 1.28 g (98%) of ketihan.p. 156—-158C (ether—light petroleum),
[alp —14C (c 1.3, chloroform). IR spectrum: 3 608, 3 500 (O-H); 1 730 (C=0, acetate); 1
(C=0, ketone); 1 634 (C=C); 1 250, 1 036 (C—&J.NMR spectrum: 5.71 d, 1 Hl = 1.5 (H-6);
472 m, 1 HW = 32 (H-3); 3.73 dq, 1 H,J(17,20) = 9.5,J(20,21) = 6.1 (H-20); 2.03 s, 3 H
(CH;COO0); 1.23 s, 3 H (¥ H-19); 1.16 d, 3 H,)(20,21) = 6.0 (3x H-21); 0.77 s, 3 H (¥ H-18).
Mass spectrumm/z (%): 374 (8, M), 314 (100, M — CHCOOH), 299 (5, M — CKCOOH — CH),
296 (5, M — CHCOOH - HO0), 270 (6), 227 (5), 187 (16), 174 (32), 161 (20). FeH5,0, (374.5)
calculated: 73.76% C, 9.15% H; found: 73.76% C, 9.32% H.

(7Z,20R)-20-Hydroxy-7-oxopregn-5-enfyl Acetate 7-O-Carboxymethyl)oxime Methyl EstelT)

A mixture of ketonelO (1.05 g, 2.8 mmol), @-carboxymethyl)hydroxylamine hemihydrochlorid
(0.61 g, 5.7 mmol) and pyridine (20 ml) was heated under stirring & 66r 5 h. Then ©@-carboxy-

methyl)hydroxylamine hemihydrochloride (0.30 g, 2.8 mmol) was added, and the reaction m
was heated for additional 1 h. Toluene (20 ml) was added and the solvents were evaporated ir
The residue was dissolved in ether and water, the aqueous phase was extracted with ether, t
bined organic phases were washed with 5% hydrochloric acid, water, and the solvent was eva
in vacuo. The residue was dissolved in ether (40 ml) and methanol (20 ml) and treated with e
solution of diazomethane for 5 min af0. The excess diazomethane and the solvents were evapo
in vacuo and the residue was chromatographed on a column of silica gel (50 g) in toluene—
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(97 : 3). Yield of methyl estetl was 1.23 g (95%), m.p. 159-18C (ether), §]p —195 (c 1.0,
chloroform). IR spectrum: 3 608 (O-H); 1 752 (C=0, ester); 1 730 (C=0, acetate); 1 641 («
1 590 (C=C); 1 252, 1 034 (C-GH NMR spectrum: 6.54 d, 1 H,= 1.2 (H-6); 4.67 m, 1 HW = 32
(H-30); 4.60 and 4.56, AB system, 2 B(A,B) = 16.2 (OCHCOO); 3.76 s, 3 H (CkD); 3.73 m,
1 H, W= 29 (H-20); 2.04 s, 3 H (G}£00); 1.15 d, 3 HJ(20,21)= 7 (3x H-21); 1.13 s, 3 H (& H-19);
0.77 s, 3 H (3 H-18). Mass spectrumm/z (%): 401 (100, M — CECOOH), 356 (2), 312 (33, M —
CH;COOH — OCHCOOCH;), 294 (8). For GgH3gNOg (461.6) calculated: 67.65% C, 8.52% +
3.03% N; found: 67.90% C, 8.69% H, 2.99% N.

(72)-7,20-Dioxopregn-5-en{Byl Acetate 7-QO-Carboxymethyl)oxime Methyl Estel?)

Jones reagent (1 ml) was added to a solution of hydroxy derivhtiy&.02 g, 2.2 mmol) in acetone
(50 ml). After stirring at room temperature for 10 min, the excess reagent was decompose
methanol (5 ml). The solvents were evaporated in vacuo and the residue was partitioned kb
ether and water. The aqueous phase was extracted with ether, the combined organic phas
washed with water, saturated potassium hydrogen carbonate solution, water, and the solve
evaporated in vacuo. The residue was crystallized from light petroleum—ether yielding 950 mg
of ketonel2, m.p. 150-151°C, [0a]p —164 (c 1.2, chloroform). IR spectrum: 1 754 (C=0, estel
1 731 (C=0, acetate); 1 699 (C=0, ketone); 1 641 (C=N); 1 593 (C=C); 1 252, 1 034 I8-MNIR
spectrum: 6.55 d, 1 H = 1.2 (H-6); 4.67 m, 1 HW = 32 (H-3x); 4.58 s, 2 H (OCKCOO); 3.76 s,
3 H (COOCH); 2.13 s, 3 H (¥* H-21); 2.04 s, 3 H (CKCOO); 1.12 s, 3 H (¥ H-19); 0.66 s, 3 H
(3 x H-18). Mass spectrumm/z (%): 399 (100, M — CECOOH), 370 (4), 356 (5, M — CJ€OOH
— COCH;,), 342 (6), 310 (84, M — CK£LOOH — OCHCOOCH;), 274 (20). For GgH37,NOg (459.6)
calculated: 67.95% C, 8.11% H, 3.05% N; found: 67.98% C, 8.28% H, 2.98% N.

(72)-3B-Hydroxypregn-5-ene-7,20-dione ©{Carboxymethyl)oxime 13)

Methyl esterl2 (690 mg, 1.5 mmol) was dissolved in a mixture of tetrahydrofuran (15 ml) and mett
(2.5 ml). After addition of 0.41 aqueous sodium hydroxide (9.2 ml), the mixture was stirred a€4z
for 3 h. The excess alkali was neutralized with 5% hydrochloric acid and the solvents were ¢
rated in vacuo. The residue was acidified with 5% hydrochloric acid and the product was ext
with dichloromethane (¥ 300 ml). The collected extracts were washed with water and the sol
was evaporated in vacuo. The residue was crystallized from dichloromethane—methanol—ethe|
ing 270 mg (47%) of acid3, m.p. 201-209C (decomposition), ], —177 (c 1.1, dioxane). IR
spectrum (KBr pellet): 3 368 (O-H); 2 653, 2 631, 2 561, 2 520 (O-H, dimer-COOH); 1 708 (
dimer-COOH); 1 680 (C=0, ketone}H NMR spectrum: 6.47 d, 1 Hl = 1.2 (H-6); 4.52's, 2 H
(OCH,CO0O0); 3.53 m, 1 HW = 32 (H-3x); 2.09 s, 3 H (3x H-21); 1.05 s, 3 H (X% H-19); 0.60 s,

3 H (3 x H-18). Mass spectrumm/z (%): 403 (38, M), 388 (16, M — CH), 360 (4, M — COCH),

347 (5), 328 (59, M — OCKLOOH), 311 (52), 296 (18), 268 (24), 186 (59), 160 (70), 43 (100).
C,3H33NO5 (403.5) calculated: 68.46% C, 8.24% H, 3.47% N; found: 68.32% C, 8.34% H, 3.29

The authors are indebted to Mrs D. Hybsova for skillful technical assistance and to Dr L. Bedn
for taking and interpretation of IR spectra. Our thanks are due to Mrs M. Snopkova for measure
of the’H NMR spectra and to Dr D. Saman for taking i@ NMR spectra. The elemental analys:
were carried out in the Analytical Laboratory (Dr V. Pechanec, Head). This work was supported ir
from Grant No. 203/94/0075 of the Grant Agency of the Czech Republic.
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