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NOTE
Synthesis and chemical behaviour of
17a-butyl-33,17p3-dihydroxy-16-oximino-5-androstene
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Starting from 3 [Fhydroxy-16-oximino-5-androsten-17-one (1), the recently syn-
thesized 16-oximino-17hydroxy-170-butyl derivative 2 gave by the Beckmann frag-
mentation reaction with titanium(III) chloride or p-toluenesulphonyl chloride the corre-
sponding D-seco derivative 3. However, using acetic anhydride, in addition to the
3[Facetoxy D-seco derivative 4, the 17-aza D-homo derivative 5 was obtained. The
structure of compound 5 was proposed on the basis of NMR-spectroscopy.
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In our previous paper! the synthesis of the 16-oximino-17F+hydroxy-170-pico-
lyl- and 17Fbenzyl derivatives of 5-androstene by the regio-selective addition of
[Fpicolyllithium and benzyllithium to the 17-keto group of 3[}hydroxy-16-oximi-
no-5-androsten-17-one (1) was reported. In this work, the [Fhydroxy oxime 2 was pre-
pared by the selective addition of butyllithium to the 17-keto group of 1 (mole ratio
90:1) (Scheme 1). The reaction was carried out in a mixture of absolute diethyl
ether-THEF, at —10°C for 3 h. The oximino-alcohol 2 was obtained in a yield of 54 %,
m.p. 82 °C (from acetone-hexane, 1:1). [IR (KBr): 32503600, 2950, 1640, 1060 cm™1.
TH-NMR (DMSO-dg): 0.71 (s, 3H, H-18), 0.85 (¢, 3H, J = 7.3 Hz, H-21), 0.96 (s, 3H,
H-19),3.25 (m, 1H, H-3),4.31 (s, 1H, C{7-OH), 4.62 (d, 1H, J=4.6 Hz, C3—OH), 5.27
(m, 1H, H-6), 10.43 (s, 1H, =N-OH). 13C-NMR (DMSO-dg): 164.0 (C-16, C=NOH),
141.3 (C-5), 120.2 (C-6), 82.1 (C-17, Cq-OH), 70.0 (C-3, CH-OH), 49.6, 46.0, 45.2,
42.2,36.9,36.2,31.6,31.4,30.7,30.2,27.2,26.7,25.2,24.8,22.8,19.6,19.1, 14.3. Cal-
culated for: C, 73.56, H, 9.93, N, 3.73. Found: C, 73.21, H, 9.43, N. 3.43[}

A side product in the synthesis of compound 2 was the corresponding D-seco de-

rivative 3. Compound 2 was subjected to the Beckmann fragmentation reaction using
titanium(I1I) chloride or p-toluenesulphonyl chloride with the aim of preparing the new
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Scheme 1. a) BuLi, Et,0, THF, —10°C, 3 h; b) TiCl3, HCI, H,O, EtOH, reflux, 20 min; ¢) TiCl;, HCI,
H,0, EtOH, RT, 12 h; d) TsCl, Py, RT, 17 h; e) Ac,0, Py, reflux, 1 h; f) KOH, MeOH, reflux, 1 h.

D-seco derivative 3. The use of titanium(I1I) chloride in acidic medium (hydrochloric
acid) in ethanol as solvent, at the boiling temperature for 20 minutes, resulted in the
17-butyl-derivative of 3[}+hydroxy-16-cyano-16,17-seco-5-androsten-17-one (3, 91.5
%, colourless oil). [IR (film): 3300-3500, 2240, 1690, 1050 cm~1. IH-NMR (CDCl5):
0.93 (t,3H,J="7.1 Hz,H-23),0.93 (s, 3H, H-19), 1.05 (s, 3H, H-18), 3.55 (m, 1H, H-3),
5.35 (m, 1H, H-6). 13C-NMR (CDCl3): 214.7 (C-17, C=0), 140.8 (C-5), 120.1 (C-16,
CN), 119.7 (C-6), 69.9 (C-3), 51.1,48.1,41.9, 41.6, 36.5, 36.3, 35.9, 35.3, 32.1, 31.3,
31.0,25.5,21.7, 19.1, 19.0, 17.6, 14.4, 13.90J

Repetition of the experiment at room temperature during 12 h yielded again the
corresponding D-seco derivative 3, but in a lower yield (42 %), whereby this reaction was
essentially different from the analogous reaction of the 17[J-benzyl derivative.! In the lat-
ter case, under these reaction conditions, the C-16 oximino group was transformed pre-
dominantly into the C-16 keto group, accompanied by the inversion of the configuration
at the C-17 atom. However, compound 2 afforded only the fragmentation product 3.

The fragmentation of the D-ring of compound 2 was carried out with the aid of
p-toluenesulphonyl chloride (mole ratio 1:1) in absolute pyridine as solvent, at room tem-
perature for 17 h. It was found that compound 2 gives directly the corresponding
3[thydroxy D-seco derivative 3 (69 %) without the 3[p-toluenesulphonyloxy derivative.

Compound 2 showed the most significant differences in the nature of reaction
products when acetic anhydride was used as the fragmentation reagent. Namely, the re-
action of compound 2 and acetic anhydride in absolute pyridine as solvent, at the boil-
ing temperature for one hour, in addition to the 3[}acetoxy D-seco derivative 4 (60 %,
m.p. 123 °C from methanol) as the main reaction product, gave unexpectedly com-
pound 5 (32 %, colourless oil). [IR (KBr) for 4: 2950, 2240, 1720, 1680, 1220, 1020
cm~!. IH-NMR (DMSO-dg): 0.85 (¢, 3H, J=7.3 Hz, H-23), 0.98 (s, 3H, H-19), 1.15 (s,
3H, H-18), 1.98 (s, 3H, Ac), 447 (m, 1H, H-3), 539 (m, 1H, H-6). 13C-NMR
(DMSO-dg): 214.3 (C-17, C=0), 169.7 (C=0,Ac), 139.0 (C-5), 121.4 (C-6), 120.1
(C-16, CN), 73.0 (C-3, CH-OACc), 51.0, 48.8, 41.5, 37.3, 36.3, 36.1, 35.9, 35.3, 32.0,
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31.0,27.2,25.5,21.7,21.0, 19.0, 18.8, 17.6, 14.3, 13.9. Calculated for: C, 75.15, H,
9.33, N, 3.51. Found: C, 74.92, H, 8.92, N, 3.14. IR (film) for 5: 3350-3600, 2950,
1710, 1220, 980, 720 cm~!. TH-NMR (DMSO-dg): 0.72 (s, 3H, H-18), 0.86 (¢, 3H, J =
7.2 Hz,H-23),0.99 (s, 3H, H-19), 1.98 (s, 3H, Ac), 2.02 (s, 3H, Ac), 4.50 (m, 1H, H-3),
4.53 (s, 1H, OH), 5.33 (m, 1H, H-6), 5.61 (ABgq, 2H, J = 6.8 Hz, =CH,). 13C-NMR
(DMSO-dg): 169.7 (2 OCq), 169.1 (2[Cq), 121.9 (C-6),89.2 (C-17),82.9 (=CH>), 73.1
(C-3, CH-OAc), 49.3, 46.2, 44.9, 37.6, 36.4, 36.2, 32.9, 31.4, 30.8, 30.0, 27.6, 27.3,
25.1,22.8,21.0,20.8, 20.0, 18.9, 14.3, 14.2[]

Apossible mechanism for the formation of compounds 4 and 5 involves the same

intermediate 2a, which either undergoes Beckmann fragmentation to compound 4, or
by fragmentation and recyclisation to product 5 (Scheme 2).
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Scheme 2.

It can be assumed that 17-aza D-homo derivative 5 is stabilized by the intra-
molecular hydrogen bond formed between the N-17 atom and the hydroxyl group of the
enolic form of the C-16 acetoxy function, whereby a stable pseudo-six-membered ring
is formed. The enolic form of the OAc group is indicated by an AB quartet at 5.61 ppm
[~C(OH) = CH3] in the 'H-NMR spectrum and the signals at 82.9 ppm and 169.1 ppm
in the 13C-NMR spectrum, as well as by the characteristic vinylic streching vibration
[Lcp, at 3023 cm! in the IR spectrum. The presence of an OH group in compound 5
[-C(OH) = CHj3] is confirmed by the signal at 4.53 ppm, singlet, exchangeable with
D,0, and the broad absorption band at 3300-3600 cm! in the IR spectrum. In the
TH-NMR spectrum, singlets at 1.98 ppm and 2.02 ppm are characteristic for methyl
protons of OAc groups, the multiplet at 4.50 ppm (H-3) which indicates an OAc group
in the C-3 position, and H-18 (0.72 ppm, 5), H-19 (0.99 ppm, s), and H-23 (0.86 ppm, ¢,
J=7.2 Hz) signals for methyl groups. In the 13C-NMR spectrum, the signals at 89.2
ppm (C-17), 73.1 ppm (C-3) and 169.7 ppm prove the presence of two OAc groups (at
C-3 and C-17).

It is known3 that steroidal [Fketo oximes react with acetic anhydride to give
D-homo derivatives of the type 6. In view of the fact that compound 2 represents a
17-substituted [Fhydroxy oxime (and notan [Fketo oxime), the reaction of 2 with ace-

tic anhydride represents a special case of the simultaneous formation of both D-seco
and D-homo derivatives (4 and 5).
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CHUHTESA U XEMUJCKO ITOHAIIABLE
170-BYTUN-30170IUXHUIPOKCH-16-OKCUMHNHO-5-AHJPOCTEHA

CPHLAH CTOJAHOBUWHR, JOPA MOJIHAP I'TABOP, JbYBMIJA MEJJUh-MUJAYEBUH, MAPUJA CAKAY n
KATAPUHA ITEHOB Ir'AllIN

Hucituitiyt 3a xemujy, Ipupoono-maitiemaitivuku gpaxyaiiei, Tpz Jocuitieja Obpaoosuha 3, 21000 Hoeu Cad

ITonazehu op okcuMuHO-KeToHa 1 cuHTeTH30BaH je 170-OyTuin mepuBar 2 KOju je
BekmaH-0BOM (pparmeHTanujom nomohy tutas(I1)-xaopuna u p-ToayeHCy I OHUI-XIIOPHAA
mao oxrosapajyhu D-cexo aepuBat 3. MebyTum, ca anxuapuioM cupheTHe KucelnHe noper
3anerokcu D-cexo pepuBara 4, Hactao je u 17-a3za D-xoMo fgepuBar 5, umja je cTpykrypa
npeTnocraBibeHa Ha ocHOBY NMR criekTpockonwje.

(ITpumsbeno 4. jyna, pesugupano 13. okroopa 2000)
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