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It has been established that in biologically and 
clinically active steroids the introduction of a double 
bond at Ca1 or the transformation of a C3-ketone to a 
3/3-acetoxyl derivative2 does not significantly alter 
biological activity. Because of such evidence and a 
continuous effort in these laboratories to obtain struc
ture and activity relationships among steroids, an in
vestigation was undertaken into the synthesis and 
biological activity of esters of some steroidal 3/3-hy-
droxy-4 6-dienes. 

Chemistry.—The steroidal 3/3-hydroxy 4-6-dienes 
were prepared by the reduction of the corresponding 
C3-ketones with lithium tri-fert-butoxy aluminum hy
dride in tetrahydrofuran at 25.8 Treatment of the 3/3-
hydroxy derivatives with acetic or propionic anhydride 
in pyridine yielded the respective acyl derivatives in 
good yields. 6-Dehydro-17-ethynyltestosterone was 
prepared by the dehydrogenation of 17-ethynyltestos-
terone with chloranil.4 

Biology.—Table I summarizes the biological 
activities of the compounds described herein. These 
data demonstrate again that biological activity is not 
significantly altered when a biologically active 3-keto-
steroid is transformed to its 3/3-hydroxy or 3/3-acetoxy 
derivative. 

Experimental 

General Procedure for the Reduction of the Steroidal 3-
Keto-4,6-dienes with Lithium Tri-ierf-butoxyaluminum Hy
dride.—To a solution of 1 g. of the steroidal 3-keto-4,6-diene in 
about 50 ml. of dry tetrahydrofuran was added 2 g. of lithium 
tri-ter<-butoxyaluminum hydride. The solution was stirred 
at room temperature for 1 hr., cooled to about 5°, and then di
luted carefully with 100 ml. of 20% aqueous acetic acid. The 
mixture was then extracted with 200 ml. of chloroform. The 
chloroform solution was washed successively with 100 ml. of 1% 
aqueous acetic acid, two 100-ml. portions of water and saturated 
sodium bicarbonate and then dried over sodium sulfate and dis-
tiled to dryness in vacuo. If the residue was not crystalline, 
trituration of the residue with ether or ether and Skellysolve B 
yielded a crystalline product. The yields of crude crystalline 
product ranged from 40-95%. 
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Acylation of the 33-Hydroxy Steroids.~A solution of 1 g. of 
;5,i-liydro\j- steroid, ."> nil. of pyridine, and 2.5 nil. of acetic or 
propionic anhydride was allowed to stand at 2o° for 1 day. The 
solution was then slowly diluted at 0° with water. The crystal
line precipitate which appeared was collected by filtration and 
dried in. ntcno. The yields of crude product ranged between So 
and US' ( . An analytical sample was prepared by crystallization 
of the crude product from ether and Skellysolve B or acetone 
and Skellysolve B. 

6-Dehydro-17-ethynyltestosterone 17-Acetate.—-A solution of 
200 mir. of ()-dehydro-17-ethynyltestostorone, o ml. of pyridine, 
and 2 nil. of acetic anhydride was refiuxed for 2 hr., cooled to 0°. 
diluted slowly with water, and then extracted with ether. The 
ether solution was washed successviely with dilute hydrochloric 
acid, water and aqueous sodium bicarbonate and then dried over 
sodium sulfate and distilled to dryness in rtican. The residue 
upon crystallization from ether and Skellysolve B yielded 1,30 ni^i. 
(72' ,'.) of the product which melted at 1-1.5-1-16°, \l",'"'! 2S2.5 mM. 
(e2(',,:}00), fa!'-5i> - S « c (CHC'bj. 

Ann!. Calcd. for C, ; !lhfO,: 0, 7S..57; If. S.OI. Found: 
C, 7S.70; If, 8.17. 

Synthes i s of S o m e Steroidal [3,2-d]- and [J7,16-
d]-2' ,6'- D i a m i n o p y r i m i d i n e s 

LKI.A.M) L. SMITH, DANIEL M. TELLER, AND THEODORE FCIEI.I, 

/ , ' i s .a . r / . and Deirloiimriit Dt lie!', L'Vmraf,,, Radnor 1'n 

Iii view of recent pharmaceutical interest in steroids 
bearing heteroeyeles fused to the A- or D-ring of the 
steroid nucleus, we wished to synthesize steroids fused 
in the 2..!- and lf),17-positions to the pyrimidine ring 
system. The totrahydroquinazoline synthesis of Appel-
quest,1 •• employing a fusion reaction between cyauo-
guanidinc and an appropriate cyclic ketone, formed the 
basis for our studies. Since the inception of this work sev
eral reports of different types of A-ring steroidal pyrim-

..11 A. .1. Appel-iuest , V. S. Pa t en t 2,.".17,824 (August S, 19.")0). 
02) 10. J. Modes t . S. Cl ia t tcr jce , IT. K a n K u r , anil I ) . M . Bran , Abstract?? 

oi' Papers F !7 lh Ameriean ( ' l ieinieal Soeicty N a t i o n a l Mco in i r , Cleveland, 
Ohio, April ."> M , 11)60. p. 4 X : F . J. Modes t , 11. Kanicur, and S. Cdiat-
ter.jee. A b s t r a c t s nf Pape r s , 14 l.st Amer ican Chemical Society N a t i o n a l 
Meetiinr, Wash ing ton , D. (.'., M a r c h 20-29 , 10'S2, p . 2t iX; I-:. J. AIode-4. 
S. C lnmer joe , and H. Kanj i i ! ' . ./. On;. Cher,,.. 27, 270S (li)!!2i. 

01) .1. D e G r a w , I.. G o o d m a n . B. Wems te in , a n d B. P,. Baker , ibid.. 27, 
7,7(1 .'1 !llV_»). 

idines prepared by other methods'1"'" have appeared. 
l leactiou of a series of -1 .."a-dihydro-o-ketostoroids 

with oyn.noguanidine gave the anticipated steroido-
[0.2-u j-2'.ii'-diamnu>pyriiuidi;ies. This--. i.~xt~dihydro-
tcsiosleroia- Mab 17a-mei';yM,.Vr-dihy<iroiestosf or-
o'.ie il'o), and "m-eholestan-o-nne nave 1 7,-3-hydroxy-
."ia-a,iuiro.sta:io- o>,2-d ;2',(V-di.a!uinopyrimidiiie < I la i. 
1 7 J - h y d I 'UNV- 1 7d -me t hy 1- -"iti-and ros taiio-o'h-'-d |-
2\i/--di:uninopyriuiiuine ( l ib ) , and ">«-cholestauo-[:>.2-
(1 |-2',ti '-dia!uinopyrinudine i l l T), respect ively. 

The react adi also took place with 17-ketoues; t tins 
estrone I\ 'a o,ave :>-kydroxy-i .:•>..">( Hb-Ost ratrieno- j 1 7. 
l(i-d i-2',ti'-di.tmiiiopyriniidiiii' (Va) and estrone methyl 
ether i i \ ' i ; i gave its respective pyrimidine Yb. Par
tial read loo occurred with dohydroisoaudrosverono, but. 
the product \v:i- not isolated and characterized. Roae-
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lion with testosterone gave a major product formulated 
as the pyrimidine VI. 

The steroids II and V absorb characteristically at, 
28:5-284 m,u <e r>000-8000) and near 230 mM 0 8000-• 
Hi,000) in ethanol. For the dihydrotestosterone de-
l'h'atives ILi and l i b the spectra were not. materially 
changed iii alkaline ethanol; however, in acidified 
ethanol the 2o0 m/i baud was missing and the 28-1 lripi 
band was shifted to 27o m,u. This behavior is very 
similar to that of 2,-t-diarninopyrimidiner and 2.4-
diainmo-."),(),7,8-totrahydroquinazoline.:j ( t ther 4-
anunopyi'imidtue derivatives liehave similarly, and 
may lose their long wave length absorption band (pres
ent in neutral solution) on acidification, either by a 
substantial Iiypsoobrondo shift or by consolidation with 
shorter wave length absorp t ion/ The diaminopyrim-

i.. I) fa) .1. \ . Z . lo i " . ' ) . iOdp.-m, II. ('.if:,I i, A. MM'.. \>. C l.ii 
Masfiitf, 11. .Hii..an'?. \. Bowers, and II . J, Kiacold, Chem. luri. fLoiidoiii . 
l(>2o n y n i l ) ; ..l>? U. -I. ' iOaiold, ,1. A. Zdiaie, C. Djerassi , a n d A. Bowers . 
U. S. P a t e n t :i,02o :?;l7 Me.K.-h 20, 1902). 
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