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Syo inhibition of cholesterol synthesis. 
continues. 

Activity testing 

Experimental Section6 
7-Amino-3- (1,5-dimethylhexyl)dodecahydro-3a,6-dimethyI- 

lH-benz[e]indene-6-methylamine @).-To a stirred solution of 
4.00 g (9.52 X 10-3 mole) of I2 i i i  :I.> ml of CHCI, was slowly added 
12 ml of coiicd H2801. To this was added very slowly 1.8.5 g 
(2.86 X mole) of NaN3 so that, the temp of the solut'iondid 
iiot exceed 4.5'. After the additioii was complete, the mixt'ure 
was warmed at 40-4,5" foi, 1.5 mill. The mixture was then cooled 
t o  0-3' arid concd NH40H was slowly added to  iieutralize the 
acid. The resiiltiiig mixture was extracted 4 times with CHC13. 
The extracts were evapd oii a steam bath t'o give 3.00 g (86.59;) 
of the crude product. .k sample of the highly hygroscopic product 
was recrystd using decolorizing charcoal in CHC1,; mp 73-73"; 

7-Amino-3- (1,5-dimethylhexyl)dodecahydr0-3a,6-dimethyl- 
1H-benz [ e ]  indene-6-methylamine Dihydrochloride (Ha).-11( 1 g, 
L i 7  X low3 mole) was dissolved in 15 nil of dry C6H6. HC1 gax 
was bitbbled through t,he s o h  for 5 min. The whit'e gelatinous 
mass was filtered and washed with C6H6. The solvent was re- 
moved to  give 1.03 g (87.6';;) of the desired product. A sample 
was purified rigorously by dissolving some of the prodLict in a 
niinimnm volume of hot H20, cooling the soh ,  arid adding coned 
HC1. The resulting ppt was filtered, washed with dry C6H6, 

aiid di,ied: nip 230-232". <inal.  (CyaH&l&t) C, H,  C1, N .  
iieiit equiv. 

A heries of derivatives of 7-amiiio-8-(1,3-dimethylhexyl)do- 
decnhydro-Ba,6-dimethyl-lH-beiiz[r]inderie-6-methylamirie (11) 
were prepared and characterized to  confirm the functionality of 
the diamine. Among the derivatives prepared were the a-naph- 
t hyliirea, the heiizeriesiilforiamide, and the p-chlorobenzamide. 

mole) v a s  placed in a 
".nil flask and stoppered with a serum cap. a-Xaphthyliso- 
cyttriate ( 0 . 2  nil, 2.10 x moles) was added to the diamine by 
injecting the sarnple through the seriim cbap with a syringe. The 
holiitioii was heated at 40-30° i t1  a HyO bath for 30 miii. Ab- 
aoliite EtOH was added arid the ppt filtered to  give 0.300 g 
(77 ,6 ( - ; )  of prodiict. A sample u-as recrystd from abs EtOH: 
nip 234-233..j0. 
Benzenesu1fonamide.-I1 (0.3 g, 8.28 X mole) 10 ml of 

I O c ;  i q  XaOH aiid 0.30 nil (3.92 X mole) of PhSO,Cl were 
yhakeii vigorously, cooled, aiid aq HC1 was added. The ppt 
wab filtei,ed, warhed with ligroin, dried, and recrystd from EtOH 
t o  give 0.S0 g ( S 7 c , c )  of  the prodiict; nip 92-93.5O. -Ana/. 

mole) of 
I1 i t i  .i nil o f  dry CbHjN atid 10 ml of dry C6H6 u-as added a slight 
excess (0.60 nil, 4.73 X lo-" mole) of p-ClC&COCI. The result- 
ing mixture was heated 0 1 1  a HtO bath a t  60-70" for 30 min, 
poured into 100 nil of H,O, the C6H, layet, was separated and the 
aq layer washed with 10 nil of C6H,. The combined C6Hs ex- 
tracts were washed with HyO aiid 3c-c aq Sa2C03 sohi arid dried 
(JIgS04). The CsHs solii was evapd t o  a small volume (3-4 ml), 
aiid hexalie (20 nil) was stirred into the solii. This mixt,iire was 
cooled. The solid substitilted heriznmide was filtered and washed 

tallizalioii was effected from cyclohexarie- 
hexaiie. The vield ww 0.30 g f:34(~; ) mp SX-SOo. -Ana/. (C3aHj,- 

[ a ] 2 8 ~ )  + 10" (CHCI,). 

a-Naphthy1urea.-I1 (0.2 g, 5.52 X 

.4nal. (C46Hd4O2) C ,  13, N. 

(C.iGH;,jSdJOI) C, H, ?i. S.  
p-Ch1orobenzamide.-To a holii of 0.50 g (1.38 X 

Cl&?O,) C, H,'Cl, S .  
17-Amino-3-il.5-dimethvlhexvl~dodecahvdro-3a.6-dimethvl- 

1H-benz [ e ]  indene-6-methylaminej dis(ethy1enediamine )cobait - 
f3+) Trichloride (III).-To a mixture o f  1.00 g (3.51 X 
IO-.' mole) of cis-dichlorobisethylenediamirie Co3+ chloride in 6 
nil of JIeOH was added a ~ o l i i  of 1.27 g iY.51 X mo1e)of I1 
i i i  10 ml of dry CsH6. The mixture was stirred for 48 hr, filtered, 
:ii:d rec~ystd f i , on i  H,O-EtOH to yield 2.1s g ( 9 6 5 )  of 111: 
nip 240-242' dec; Amax 468 mr; [m]% f 2 "  (H20).  Cryosco- 
pic. particle number: Calcd, 4.00. Foiiiid, 4.06, 3.97. .-lnal. 
[C,mHs,C1$2(1Na) C ,  H, C1, CO, PI'. 

(6) l l e l t i n s  points were taken on rt hot stage and are corrected. Infrared 
spectra were taken in  KBr Ivafers on a Beckmann IR-12 spectrophotometer. 
Optical rotations were determined using a Rudolph polarimeter. Where 
analyses are  in<licatecl only b y  the symbols of the eleinents or frinctions, 
analytical data  \yere nitliin i O . X " ,  of the calciilate(1 \allies for tilose ele- 
ments or functions. 

Acknowledgments.--We are indebted to the Satiorial 
Science Foundation for support of this Ivork under 
Traineeship Grant GE-7575, and we are indebted to 
Dr. I<. L. Loening of the Chemical Abstracts Service 
for naming compounds I1 and I11 for us. Activity 
testing was done by Ayerst Laboratories. 

Synthesis and Myotrophic-Androgenic Activity 
of 17~-Hydrosy-5a-androst-8(14)-en-3-one 

Derivatives' 

AI ISFKCD E. WOLFF . U ~ D  Hosa-Hsi CH m a  

Drpaihc,nt of Pharmaceutical Chemistry, School of Pharmacy, 
Cniccraity of Calz,fornia, S u n  Francixo ,  Cahjornza 94122 

IZecezved J luu  21, I N 0  

In a previouh study,2 we described results which led 
us to suggest that the enhancement of mytropohic- 
androgenic activity by the 7a-methyl groupd in steroids 
is due to flattening of the molecule toward. the p face. 
An examination of molecular models revealed that a 

similar effect, and the 
preparation of a number of 3a-andrort-S-(14)-ene deriv- 
atives (5-7) was undertalien on this basis. The com- 
pounds mere prepared from 3~,17p-dihydroxyandrost- 
S(14)-ene4 (1) by the methods described in the Experi- 
mental Section. 

double bond would cauie 

1, R, = OH; R? = OH 
2, R, = 0; R? = 0 
3. R: =(MeO),; R, = 0 
4. R, = ( MeO).,: RL = OH 
5. R, = 0; RL = OH 
6, R, = O  R, = OAc 
7, R, = 0 RL = OCOC,H, 

4 , R = H  
9. R = Ac 

The data from the pharmacological testing5 are dis- 
played in Table I. Sirice i t  appears likely that the 
active androgen is :vAually 5a-dihydrot,estosterone, 
5a-H-A8(141 st'eroids were used in the present work. 
The enhancing effect of the 'ia-methyl substituent in 

tem was established by testing 8 and 9 
which had been obtained in our previous study.2 Both 
of these compounds were found to be far more active 

(1) This investigation was supported in  part I>J. a I'iil,lic Health Servire 
Research Grant (AM-05016) from the  National Inst i tute  of .irttiritis an<l 
hIetabolic Diseases, U. S. Puhlic Health Service. 

(2)  31. E. U'olff, G .  Zanati, G. Shanmiiyasun~iarain. S. Gugte. and 0. 
.\adahl, J .  .Wed. C h e m . ,  18, 5.7 (1970). 

(3) This enhancemsnt has heen reported, ?,iter r i l z t i  by ( a )  .i, degalu!T, 
Steroids, 1, 299 (1963), and J.  .\. Campbell, S. C. Lyster. G.  tV. Duncan. and 
,J. C. Babcock, i b i d . ,  1, 31T (1Y6:3), for testosterone deri\.atives: (b)  G .  .inner, 
.J. Kalvoda, and 1'. \Vieland, Chimiii, 20, 43.1 (1966), for lY-nortestosteron? 
derivatives; and I ) ?  ( c )  t l .  Kaneko. E;. Nakamura. Y. Yainato, and >I. 
Kxrokawa. Chem. Pharm. Bull. ( T o k y o ) ,  17, 11 (1969), for ia-akyl thio and 
7a-arylthio derivatives. 

(4) R. Antonucci, S. Uernstein, D. Giancola, and K .  Sax, J .  Ore. Chem.. 
16, 1891 (1951). 
(.i) Pl~arnracological tests were performed a t  tile Enilurrine Laboratuiwn. 

hIadison, M'is., rising essentially tlir inetliod of I,. 0. l l e r~h l~e rge r ,  1;. G.  
Sliipley. and K.  I \ .  l l eye r ,  / 'roc.  S o r .  I<.rp. Biol. . I led . ,  8S, 17.5 (1933). 



t h ~ i  tcstosterone (Tablr 1). On the  other h n d ,  tht, 
Ay(141 compounds were only wr~alily active; in no case 
w i i h  potency higher than 0.2 of the corresponding teu- 
tohterone activity obherved. 'l'hs could mean that thc 
hypothehis of enhancement due to flattening toward the 
/3 face. i. incorrect. hlternntivel!~, the presence of thca 
double bond, 01- thri :ibhence of t h e  S$- or 14a-H m:iy bta 
I (+poii\iblc for th(1 Ion. o i ~ k ~ r  of' ; ict ivit \  

Experimental Sectionb 

5a-Androsta-8(14)-3,17-dione (2). ~h ~iiliitioti o f  2 g I)!' 1' 
i t i  200 1111 of lIeyCO was oxidized with Jones reagetit at t 'oot i i  
temp. i-PrOII was added to destroy the excess Jones reagetit, 
ice water was added, arid the l Ie2C0 was removed ruider rediicetl 
pressiire. The ppid powder n-as filtered t o  afford 1.S g of prod- 
iict ,  nip 144-148', which was re .td from ;\leOH-HsO t o  
give a >ample: mp 145-149'; itmi w (19 rja),  1.10 (1%  IT:^^. 
[ a ] 2 0 ~ )  +:i47' (c, 1, CHCIa). 

3,3-Dimethoxy-5~androst-S( 14)-en-17-one (3).--A w l i i t  i i  )ii 

of 1 . 3  g of 2 and 1.3 g of Se02 i t 1  60 nil of 1LeOI-I was heated : i t  
. iOo for  15 miii. It was cooled t o  roi~in temp :tiid a soliiiioti ( i f  

2..i  ,q of KO11 in 20 ml of 11eOH was adtied to make the soliitioti 
:~lkdirie. I t  was poiired itito ice water, :tiid the pptd powclet. 
w:th filtered to afford 1.3 g of (.ride prodiict, mp 103-104". I t  
was recrystd from LteOH cotitaitiitig 1 drop of methatiolic KUII 
t o  give 3: nip 106-lox"; nmr 0.70 (19 H a ) ,  1.07 (IS Hi),  [a]'Oi) 

$222" (CJ 1<;;, CHCIR). :Lna/. f(1r cLTI;jA):3: c:, 7536: 
11,9.70. 

17B-Hydroxy-5~~-androst-S( 14) one   TO a soliit,ioti 
of 1.2 g of 3 in  40 ml of MeOH was added slowly a sohitioil of 
1.2 g of XaBH4 iti 20 nil of AleOH. Ice water  warj added atid 
the pptd powder wan filtered t o  :iB'cird 1.0 g of criide 4, nip 1S4 . 
lS7'. A h o l i i t i o t i  of 1.0 g o f  thi. 4 i r i  5 nil of IIOA(4 WLS warnieil 
t i t i  it s t t w t i  l ia ih  f o i .  1 0  n i i t i  a id  I I , O  w i s  :~dded dropwi>e. ?'tic, 
. -o l i i t io r i  w :~ -  c.ooled itrid the ppttl powder was filtered 10 di 'o t~ l  

givr inateri:il, i r i p  1%-1S;J", [ o ~ ] ' " I I  7 c, ll,';? CHCl,). . I n n / .  

17fi-Hydroxy-5a-androst-S( 14j-en-3-one Acetate (6  ).---A d i t -  

t i o t i  of 0 . 1  g of 5 i t ,  1 ml of C&X was added to 0.1 ml of  A c s l )  
:itid the niixtrire was kepi. at ~ ( J O I I I  temp for 24 hr. Ice water 

( t i )  AIrlting point8 ivere determined wich a Thomaa-Hoover apparatuk 
~~II I I I I IP,~ witli a corrected thermometer. 1Iicroanalyses were performed 
t i ) .  t I I P  Ilir.roanaIytica1 Ilepartment,  University of California, Berkeley, 
( 'al if .  N i n r  spectra mere obtained a t  a field strength of 60 RIIIz on samples 
i n  ( ; l ) C l s  sollition on a T'arian .\ 60.\ inst r i iment  tising TSIS as  internal staii- 

I rotaticin, u e r ~  ol i ia inwl i n  :< 0,5-<1ni t i i l i r  \ \ i t t i  a Iiiidoii,li 
t ~ t ~ o i , w l w t  iir f ~ < > ~ H ~ i l I l ? L ? ~ .  \ \ ' I rerv a i i a I , r ~ w  nrr  indicair<l only I>> by iu t to l .  

o f  I lie v l c ~ i i i r ~ i t i  o r  frinciiuni. anal>.tiral r P * i i l t s  rltttaineil for those ele inp l i t -  
o r  f i i l r c ~ t  IUII, \vc>rp n i i l i i i i  _ t O . i ' , ;  of t l iv  I  tieut etical \.alriea. 

h a l .  (CleHsGO1) C, H. 

Found: C, 7,5.10; H, 0. 

0.7 g Of 5,  lllp lhObls;io. 

( C i ' d I J i a O i I  C:, 11. 
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Hist:iniiii(~ h:is b c w  iinplicattd i i i  :i iiiinibtAr of 
physiologicwl procc , ? m 3  :1mong them) the regulatioll 
of the microcircuh . 4  gastric  secretion.^ growth :ind 
repair processes,R :ind certain hormone :~ctions.' Somf) 
clinical conditions in which histamine plays a i d ( :  :ir<> 

ind allergy, wound healing, inflamation, :~nd  
. 'rht. discovery of :in inducible. specific 
irbosyhsc (HD) in manimdi:tri tissues ; ~ 1  

thc tlrvrlopnwnt of srnsit,ivi: :t iy.4 h:is o p t ' i ~ d  up  I I ~ W  

:ippro:iches t80 tlw uuderstandirig of t,he ph\.siologic:tl 
a r i d  pathological role of hist:miint.. In recent, ye:~rs. 
interest in histidiiie decarboxylase inhibitors :IS tools ii: 

such studies aiid :is agents for the treat,nierit of disord(~r5 

11) To rvlium inquuir. .Ihurthi l i e  d i recte i l .  
( 2 )  TV. ii'. Douglas in  the "Plmrnracologicai I3auia nf Therapeutics." L a .  5. 

Goodman and A .  Gilman. Ed., Macrnillan Co.. N e w  York.  S .  Y ~ ,  1965, PI, 
6 16-627. 

13) D. XI. Shapiieril arid I ) .  ,\lackah, I ' r u y r .  \ I d  f ' l ( p r n , ,  6 ,  lP!l i l i l ( i i i .  

(4)  R.  I!-. Schayer. I ' T o ~ ~ .  Allergy, 7 ,  187 (lQ6:3), 
15)  J. E. Fischer and S. H .  Snyder, F e d .  f ' roc . .  F e d .  A m ~ r .  S o r .  lcp. Bid., 

, w t .  Hid. . \ I d ,  6, t i ! (  I i ! j t i ? ) ,  
. / ' r o c . ,  l,'f,,l. .4rnri ' .  S o i , .  Erp. Bid . ,  24,  1:34:< l l!i l ix 

lrliiud.\ Riurheiii .  . 4 1 i ~ t l . ,  16, 2i3 ( I ! l i iY) .  


