
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

SYNTHESIS OF STEROIDAL HETEROCYCLIC COMPOUNDS FROM A
CLAISEN CONDENSATION PRODUCT OF A 6-KETO STEROL
A. U. Siddiquiab; U. M. Raoa; M. Srinivasa; A. H. Siddiquia

a Department of Chemistry, Nizam College, Osmania universiry, Hyderabad, India b Department of
Biochemistry, Rice University, Houston, TX, USA

To cite this Article Siddiqui, A. U. , Rao, U. M. , Srinivas, M. and Siddiqui, A. H.(1992) 'SYNTHESIS OF STEROIDAL
HETEROCYCLIC COMPOUNDS FROM A CLAISEN CONDENSATION PRODUCT OF A 6-KETO STEROL', Organic
Preparations and Procedures International, 24: 3, 355 — 358
To link to this Article: DOI: 10.1080/00304949209355902
URL: http://dx.doi.org/10.1080/00304949209355902

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304949209355902
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Volume 24, No. 3,1992 OPPI BRIEFS 

SYNTHESIS OF STEROIDAL HETEROCYCLIC COMPOUNDS FROM 

A CLAISEN CONDENSATION PRODUCT OF A 6-KETO STEROL 

Submitted by 
(02/03/92) 

A. U. Siddiqui,'? U. M. Rao, M. Srinivas and A. H. Siddiqui 

Department of Chemistry, Nizam College, Osmania universiry 
Hyderabad-5OOOO1, iNDIA 

Several approaches have been developed for the synthesis of steroidal derivatives with pyra- 
zole, isoxazole and pyrimidine systems.' One of the methods involves condensation of a steroidal 
ketone with ethyl formate to give an a-formyl ketone, followed by reaction with nitrogenous com- 
pounds to give pyrazole,2 isoxaz01e3 and pyrimidine4 systems. This paper describes the condensation 
of a steroidal ketone with ethyl benzoate to prepare steroidal heterocyclic compounds containing pyra- 
zole, isoxazole and pyrimidine ring systems fused to ring B. The present work was stimulated by 
reports that steroidal derivatives containing a heterocyclic ring condensed in different positions of the 
steroidal ring system possess useful biological activitie~.~ 

1 2 2a 

Claisen condensation of 3~-acetoxy-5a-cholestan-6-one (1) with ethyl benzoate afforded 3p- 
acetoxy-7-benzoyl-5a-cholesran-done (2), which may exist in equilibrium with the more highly con- 
jugated tautomeric form (&). In support of the en01 form 2a, the IR spectrum showed a broad absorp- 
tion at 3350 (OH) cm-', and the 'H NMR showed a singlet at 6 14.1, exchangeable with 

3 ) X = N H  
4) X= 0 

- 2 -  

NH, 

7 

5 ) X = O  
6 ) X = S  

0 
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deuterium which can be attributed to the enolic OH. 
Reaction of 3~-acetoxy-7-benzoyl-5a-cholestan-6-one (2) with hydrazine hydrate gave the 

pyrazole derivative 3. The structm of 3 is supported by 'H NMR downfield signals for the NH proton 
at 6 8.1, exchangeable with deuterium and IR absorptions at 3360 (NH) and 1640 (C=N) cm-I. The 
reaction of benzoyl derivative 2 with hydroxylamine hydrochloride afforded the isoxazole derivative 4 
which showed IR absorptions at 1625 (C=N) and 690 (N-0) cm-1 and 'H NMR signals for the aromat- 
ic protons at 6 7.3-7.8. Reaction of 2 with urea gave the pyrimidine derivative 5 whose 'H NMR 
showed an exchangeable singlet for the NH proton at 6 7.9. The IR spectrum showed absorptions at 
3410 (NH), 1685 (C=O of pyrimidine) and 1630 (C=N) cm-l. Similarly, condensation of 2 with 
thiourea gave the pyrinudine derivative 6. The 'H NMR spectrum of 6 gave a broad exchangeable sin- 
glet for the NH proton at 6 7.8, and the IR spectrum showed absorptions at 3420 0, 1630 (C=N) 
and 1350 (GS) cm-I . Reaction of 2 with guanidine hydrochloride gave the pyrimidine derivative (7) 
whose 'H NMR gave a broad singlet for NH, protons at 6 5.7, exchangeable with deuterium, and the 
IR spectrum showed absorptions at 3410,3220 (NI3-J and 1630 cm-L(C=w cm'. 

EXPERIMENTAL SECTION 

Melting points were determined in open capillaries and are uncorrected. IR spectra were recorded as 
KBr pellets on a Perkin-Elmer 137 spectmphotometer. The IH NMR spectra were recorded in CDCl, 
on a Varian A-60 instrument with TMS as internal standard. Chemical shifts are given in ppm (6). 38- 
Acetoxy-5a-cholestan-6-one 1 was prepared by a known procedure.6 

3~-Acetoxy-7-benzoyl-Su-~olestan-6-one (2).- A mixture of 3P-acetoxy-5a-cholestan-6-one (1) (2 g, 
4.5 mmol) and ethyl benzoate (1.35 g, 9 mmol) in dry pyridine (50 mLJ was added dmpwise to sodium 
ethoxide (0.5 g sodium metal in 15 mL of absolute ethanol) at m temperature, and the mixture was 
stirred under nitrogen for 6 hrs. The mixture was concentfated under reduced pressure, and the residue 
was diluted with ice water (50 mL). The aqueous solution was neutralized with 1M H a ,  and the precip 
itate was collected and recrystallized from methanol to give 1.48 g (60%) of 2 as a colorless solid, mp. 
151-153'. IR: 3350 (OH), 1720 (acetate C=O), 1700 (C=O), 1560-1520 (C=C), 1240 (C-0) cm-'; lH 
NMR: 6 14.1 (s, lH, OH exchangeable), 7.4-7.9 (m, 5H, aromatic), 4.60 (m, lH, W,, = 14 Hz, H-3a)? 
3.0 (m, IH, 8 4 9 ,  1.15 (s, 3H, CI9-H3), 0.91 (d, 3H,J= 6.5 Hz, C2,-H3), 0.73 (s, 3H, C18-H3), 
Anal. Calcd. for C,,H,,O,: C, 78.83; H, 9.49. Found C, 78.78 H, 9.40 
5'-Phenyl-3~-acetoxy-5a-cholestano[6,7~c]pyrazole (3).- A mixture of 3p-acetoxy-7-benzoyl-5a- 
cholestan-6-one (2) (0.5 g, 0.91 mmol), methanol (25 mL), acetic acid (2-3 dmps) and 99% hydrazine 
hydrate (0.186 g, 3.64 mmol) was refluxed for 2 hrs. The mixture was concentrated and p o d  onto ice. 
The precipitate was collected and recrystallized from ethanol to give 0.31 g (62%) of 3 as a colorless 
solid, mp. 168-170'. IR: 3360 (NH), 1725 (C=O), 1640 (C=N), 1560-1510 (C=C), 1240 (C-0) cm-'; 'H 
NMR: 6 8.1 (br s, lH, NH exchangeable), 7.3-7.8 (m, 5H, aromatic), 4.55 (m, IH, W,, = 14 Hz, H-3a), 
3.1 (m, IH, 8 4 9 ,  1.18 (s, 3H, C19-H3), 0.90 (d, 3H, J = 6.5 Hz, C2,-H3), 0.76 (s, 3H, C18-HJ. 
Anal. Calcd. for C,,H,,N,O,: C, 79.41; H, 9.56; N, 5.14. Found: C, 79.35; H, 9.64, N, 5.06 
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5'-Phenyl-3~-acetoxy-5a-cholestano[6,7c]ie (4).- To a solution of 2 (1.0 g, 1.82 mmol) in 
methanol (30 mt), hydroxylamine hydrochloride (0.5 g, 7.2 mmol) and sodium acetate (0.75 g, 9 
mmol) we= added, and the mixture was refluxed for 4 hrs. The mixture was concentrated and poured 
onto ice. The precipitate was collected and recrystallized h m  methanol to give 0.52 g (52%) of 4 as a 
colorless solid, mp. 183-184'. IR: 1720 (C=O), 1625 (0, 1550-1520 (C=C), 690 (N-0) m-I; lH 
NMR: 6 7.3-7.8 (m 5H, aromatic), 4.58 (m, 1H. WIR = 14 Hz. H-3u). 3.15 (m, lH, 8-H),1.16 (s, 3H, 

Anal. Calcd. for C&H,,NOi C, 79.20; H, 9.35; N, 2.57. Found: C, 79.28 H, 9.40; N, 2.50 
6'-Phenyl-3~-acetox~5a~holestano[6,7-dlpyrimidin-2'-one (9.- To a solution of 2 (0.5 g, 0.9 1 
mmol) in methanol (20 mL) was added urea (0.22 g, 3.64 mmol) and 2 drops of pjperidine. "he mix- 
ture was refluxed for 6 hrs and then concentrated and poured onto ice. The precipitate was collected 
and recrystallized from methanol to give 0.3 g (57%) of 5 as a colorless solid, mp. 190-192'. IR: 3410 
(MI), 1720 (acetate C=O), 1685 (C=O of pyrimidine), 1625 (C=N), 1545-1510 (C=C) cm'; lH 
NMR: 6 7.9 (br s, lH, NH exchangeable), 7.2-7.6 (m, 5H, aromatic), 4.65 (m, lH, W,, = 14 Hz, H- 
3a), 3.1 (m, IH, 8-H), 1.20 (s, 3H, C19-&), 0.90 (d, 3H,J= 6.5 Hz, q,-H& 0.76 (s ,  3H, C18-H&. 
Anal. Calcd. for C3,H,,N203: C, 77.62; H, 9.09, N, 4.90. Found C, 77.58 H, 9.18; N, 5.0 
6'.Phenyl-3P-acetoxy-5u~holestano[6,7-d]pyri~din-2'-thi~e (6).-A mixture of 2 (0.5 g, 0.91 
mmol), methanol (20 mL), thiourea (0.275 g, 3.64 mmol) and 2 drops of piperidbe were refluxed for 
6 hrs. The mixture was concentrated and poured onto ice. The precipitate was collected and recrys- 
tallized from methanol to give 0.27 g (50%) of 6 as a colorless solid, mp. 184-186". IR: 3420 0, 
1730 (C=O), 1630 (C=N), 1550-1520 (C=C), 1350 (C=S) cm-'; 'H NMR: S 7.8 (br s, lH, Mi 
exchangeable), 7.3-7.6 (m, 5H, aromatic), 4.65 (m, lH, W,, = 14 Hz, H-3a), 3.1 (m, IH, 8-H), 1.20 

Anal. Calcd. for C,,H,.&O,S: C, 75.51; H, 8.84, N, 4.76. Found C, 75.60; H, 8.76; N, 4.70 
2'-Amino-6-Phenyl-3pacetoxy-Sa-chdesta-d]pyr~midine (7).- A mixture of 2 (0.5 g, 0.91 
mmol), methanol (30 mL), guanidine hydrochloride (0.35 g, 3.64 mmol) and sodium acetate (0.75 g; 9 
mmol) was refluxed for 8 hrs. The mixture was concentrated and poured onto ice. The pwipitate was 
collected and recrystallized from ethanol to give 0.320 g (61%) of 7 as a colorless solid, mp. 196-198". 

7.3-7.7 (m, 5H, aromatic), 5.7 (br s, 2H, NH,exchangeable), 4.55 (m, lH, W,, = 14 Hz, H-3a), 3.2 
(m, lH, 849, 1.17 (s, 3H, C,,-HJ. 0.90 (d, 3H,J = 6.5 Hz, q,-HJ. 0.78 (s, 3% C18-H3). 
Anal. Calcd. for C3,H,,N302: C, 77.75; H, 9.28; N, 7.35. Found C, 77.60; H, 9.36; N, 7.28 

Acknowledgements.- The authors are grateful to the principal of Nizam College for providing facili- 
ties, U. M. Rao is thankful to CSIR, New Delhi (India) for granting a senior research fellowship. 

C19-&)9 0.93 (d, 3H, J =  6.0 Hz, q1-HJ9 0.75 (s, 3H, Cl , -q .  

(s, 3H, C19-HJ, 0.91 (d. 3H,J = 6.0 Hz, C,,-H3). 0.76 (s, 3H, C,,-HJ. 

IR: 3420, 3210 (NHJ, 1725 (GO), 1630 (C=N), 1540-1510 (C=C), 1240 (C-0) cm"; 'H NMR: 6 
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Acyl thioformanilides (1)’~* have two possible sites for nucleophilic attack. The present com- 
munication describes new reactions of 1 with o-phenylenediamine, semicarbazide and aminoguani- 
dine (Scheme 1). The acyl thioformanilides (1) were synthesized by the method of Adiwidjaja? 
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