
 

 

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

KETALIZATION OF 5-KETO STEROID ESTERS1

David M. Piataka; Eliahu Caspib

a Department of Chemistry, Northern Illinois University, DeKalb, Illinois b Worcester Foundation for
Experimental Biology, Shrewsbury, Massachusetts

To cite this Article Piatak, David M. and Caspi, Eliahu(1970) 'KETALIZATION OF 5-KETO STEROID ESTERS1', Organic
Preparations and Procedures International, 2: 2, 141 — 144
To link to this Article: DOI: 10.1080/00304947009458617
URL: http://dx.doi.org/10.1080/00304947009458617

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/10.1080/00304947009458617
http://www.informaworld.com/terms-and-conditions-of-access.pdf


O R G A N I C  P R E P A R A T I O N S  AND P R O C E D U R E S  2 ( 2 ) ,  141-144 (1970) 

1 
KETALIZATION OF 5-KETO STEROID ESTERS 
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Department o f  Chemistry, Northern I11 i no i s  Univers i ty  

WKalb, Illinois 60115 

and 

Eliahu Caspi 
2 
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Shrewsbury, Massachusetts 01545 

OH 

1. - 

OH 

HOOCCH2.. . 8 

HO (CH2 ) 2 0 0 C C H t $ b 3 .  

ethylene glycol  - 
p T S A  and 

Ac20-pyridine Ac20-pyri d i  ne HOOCCH2.. . 

Our invest igat ions on heterocycl lc steroids3 required the preparation 

of a 2,3,4-trisnorsteroid having a 19-methyl group. Therefore, a degrada- 

t i o n  o f  testosterone s im i la r  t o  our work4 w i th  19-nortestosterone was 

We now repor t  the preparation o f  a number o f  new compounds which were 
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used i n  the i n i t i a l  stages of th i s  sequence. 

ketalization reaction indicated i t  t o  be quite f ac i l e  fo r  tile formation of 

ketal 2, b u t  t ransesrerification of the es te r  moiety with ethylene glycol 

yielding es te r  - 3 was observed a s  a s ignif icant  side reaction. 

t ion of the methyl es te r  2 was found to  require a longer t h a n  usual reac- 

t ion time to  give acid - 4 ,  which was acetylated to  acetyl acid 2. 

Our experience with the 

Saponifica- 

 EXPERIMENTAL^ 

Ketalization of Ketoester 1. A mixture o f  100 mg o f  ketoester7 1, 20 mg 

of ptoluenesulfonic acid (pTSA), 2.0 ml of ethylene glycol, and 50 ml o f  

dry benzene was heated t o  reflux f o r  16 h r .  The water formed during the 

reaction was collected i n  a Bean-Stark tube.8 The reaction mixture was 

cooled, and solid Na,HC03 was added. 

with ether and washed with water. 

Na2S04) yielded 110 mg of crude material which was chromatographed on a 

s i l i c a  gel TLC plateg w i t h  40% ethyl acetate-chloroform. 

s ta l l iza t ion  o f  the chromatographically pure material - 2 (85 mg; 74.55) 

from ethyl acetate-pentane gave an analytical sample; mp. 129-131'; v m x  

3540, 1720 cm-'; nmr. 45.5 (18 Me), 68.5 (19 Me), 140.5 (doublet; J=2.0; 

C - 1  protons), 224 (Me of e s t e r ) ,  and 240.5 cps (doublet; J=1.0; ketal 

protons). 

The benzene solution was then dilLhej 

Evaporation of the solution (dried over 

3epeated recry- 

Anal. Calcd. for  C20H3205: C ,  68.15; H, 9.15. Found: C ,  68.24; ti, 

9.02. 

A larger run with 1.62 g of ketoester 1, 100 mg of p T S A ,  30 ml of 

glycol, and 300 ml of benzene gave 2.0 g of  crude material. 

zation from ethyl acetate gave about 300 mg (12.1%) of es te r  3. 
analysis of the mother liquor indicated t h a t  i t  consisted essent ia l ly  of 

ketal - 2.  

o f  ketal 2. 

Recrystall i-  

A TLC 

Concentration of the mother liquor l a t e r  produced 1.1 g (48f )  
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KETALIZATION OF 5-KETO STEROID ESTERS 

Repeated r ec rys t a l l i za t ion  of ester 3 from acetone gave a pure Sam- 

ple; mp. 163-166'; vmax 3370, 1725 cm-'; nmr.  44.5 (18 Me), 66.0 (19 Me), 

137.5 (C-1 protons),  234.5 cps (Yh=about 3 cps;  ketal protons).  

A&. Calcd. f o r  C21H3406: c ,  65.94; H ,  8.96. Found: c, 66.01; H, 

9.06. 

Acid 4. A solut ion of 1.06 9 of ester L a n d  30 ml o f  2N NaOH i n  50 

nl of methanol was refluxed f o r  18 h r .  T h e  solution was di luted w i t h  

water and extracted w i t h  ether t o  remve the s t a r t i n g  n a t e r i a l .  Acidif i -  

cat ion of the aqtieous phase a t  0' followed by c rys t a l l i za t ion  of the acid 

from ethyl ace t a t e  gave 784 mg (771) o f  acid 4. T h i s  c r y s t a l l i n e  material 

was fu r the r  purif ied by repeated r ec rys t a l l i za t ions  ( f ro3  inethylene chlor-  

ide-ethyl a c e t a t e ) ;  mp. 175-180' ( w i t h  sintering); wmax 3380, 1700 cm-'. 

- Anal. Calcd. fo r  C19H3005: C ,  67.43; H ,  3.94. Found: C ,  67.38; H, 

8.80. 

Acetylated Acid 5. Acid 4 (100 mg) was acetylated w i t h  a c e t i c  anhy- 

dride i n  pyridine1° t o  give 98 mg (871) of ace t a t e  5. 
from ethyl ace t a t e  yielded a sample; mp. 198'; vmX 1730, 1685 cm-l. 

Recrystall ization 

- Anal. Calcd. f o r  C21H3206: C ,  66.30; ti, 8.45. Found: C ,  66.32; H ,  

8.37. 
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Me l t i ng  po in ts  were taken on a ho t  stage and are  corrected. I n f r a r e d  
spectra were recorded on K B r  d iscs  w i t h  a Perkin-Elmer 237 instrument 
and nmr. spectra, on CDC13 so lu t i ons  w i t h  a Varian HA-60 spectrometer. 

F. L.  :leisenborn, 3. C. Remy, and T. C. Jacobs, J. Amer. Chem. SOC., 
- 76, 552 (1954). 

The Dean-Stark tube used was mod i f ied  by using an ou te r  water-cooled 
j acke t  and a l ong  narrow funnel which c a r r i e d  the  condensate d i r e c t l y  
t o  the  bottom o f  t he  tube before i t  was returned t o  the  reac t i on .  I n  
o ther  ke ta l  i z a t i o n s  we found thse mod i f i ca t ions  genera l l y  gave o p t i -  
mum y i e l d s .  

The mater ia l  was detected on the  prepara t ive  TLC p l a t e  by a comparison 
o f  the t rans lucent  and opaque areas produced by a s t rong l i g h t  under 
the  p l a t e  w i t h  the  spots produced by i od ine  vapors on a separate 
chromatography o f  a small amount o f  the mater ia l .  

E. Caspi and D. M. Piatak,  J. Org. Chen., 2, 2943 (1964). 
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