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X steroidal peptide based on the 17-19 u i t  sequence of 6-corticotropin has been synthe*ized. Construction 
of the title substance (tripeptide IIIe) was achieved starting from 3~-hydroxy-l7p-amiiio-.ja-androstane. The 
phenglisoxazolium method was used for peptide bond formation and a combination of acetyl (for the steroid 
nucleus), carbobenzoxy, and nitro (for arginine) protecting groups were employed. Peptide I I Ie  was charac- 
terized as the triacetate derivative and the assigned striicture received additional cupport from results of an amino 
acid analysis. 

Steroid horniones of the adrenal cortex, for example, 
corticosterone and aldosterone, maintain life by reg- 
ulating carbohydrate and electrolyte metabolism, 
influencing muscular efficiency, and protecting against 
stresses such as cold and heat. Other steroid horiiiones 
influence growth and some have been implicated in  the 
aging p r o ~ e s s . ~  The anterior pituitary adrenotropic 
hormone, in turn, regulates production of steroids in 
the adrenal cortex. The role of human adrenocortico- 
tropic hormone; (ACTH) in elaboration of cortico- 
steroids is of particular interest with respect to steroid 
biosynthesis6 and practical medical problems. -4t pres- 
ent all adrenocorticotropic hormones’ of established 
struct’ure contain an L-lysyl-L-lysyl-L-arginj-1-L-argi- 
nines segment’ which seems to be a necessary require- 
ment for high corticotropic activity. The double argi- 
nine segment of @-corticotropin9 is bound 011 the C ter- 
minus to proline; proline, in turn, is also a coiiinioii coil- 
stituent of other pituitary 

The thesis that  steroidal peptides based on the argi- 
nine (both) and adjacent’ portions of ACTH might alter 
or otherwise interfere with established hornione produc- 
tion led us to consider preparing a steroid containing 
an L-arginyl-L-arginyl-L-proline unit corresponding to 
the 17-19 sequence of @-corticotropin. Xlso, the pos- 
sibility that  such steroidal peptides might provide leads 
to treatment of hornione-based medical problems and/ 
or prove useful in future steroid-protein binding stud- 

(1) Structural Biochemistry. 111. Pa r t  11: G.  R .  Pet t i t ,  .1. I<. Das 
Gupta,  and R .  L. Smith, C a n .  J .  C h e m . ,  44, 2023 (1966). The  preceding 
contribution may also be considered Pa r t  X X X V  of the series “Steroids and 
Related Natural  Products.” The  present paper is based on pa r t  of the P1i.D. 
dissertation submitted by R .  L. Smith t o  the  Graduate  School, University 
of Maine, .hug 1965. 

( 2 )  This investigation v a s  aided in pa r t  by National Science Foundation 
Research Grants  GB-249 and GB-4939 and American Cancer Society 
Grants  N o .  T-79D to  T-i9G. 

(3)  To whom inquiries should be addressed a t  the Arizona State  rn i r e r s i ty .  
(-I) For example, see: “Hormones and the  .Iging Process,” E.  T. Engle 

i.5) T. H. Lee and A. B. Lerner, J .  Am. C h e m .  Soc., 81, 6084 (195Y). 
(6) An interesting and  useful review of corticosteroid and androgen hio- 

synthesis has been prepared by R .  I. Dorfman and D .  C .  Sharma, Steroids, 
6, 229 (1965). 

and G .  Pincus, Ed., Academic Press Inc., Kew I-ork, N ,  I-., 1956. 

fi) Ii. H. Hofmann. P u r e  A p p l .  C h e m . ,  6, 246 (1963). 
(8) Ii. H.  Hofmann, T. Liu, H .  I-haima, h1. Yamailiara, and 8 .  Lande, 

J .  A m .  C h e m .  Soc., 83, 2294 (1961); and,  F. gorm, Collection Czech. C h e m .  
C o m m u n . ,  26, 1180 (1961). Recently, replacement of arginine in this seg- 
ment by ornithine gave a tetrapeptide with similar biological properties: 
G. I. Tesser and R. SchTvyzer, Hela. C h i m .  A c t a ,  49, 1013 (1966). 

(9) An elegant total  synthesis of the  complete 39-unit amino acid sequence 
of porcine ACTH has been accomplished by R .  Schwyzer and P.  Sieber, 
Hela. Chim.  A c t a ,  49, 134 (1966). See also a new synthesis of t h e  first 26 
amino acid sequences: J. Ramachandran and C .  H. Li, J .  A m .  C h e m .  Soc., 
87, 2691 (1965), and J. Ramachandran, D .  Chung, and C .  H .  Li, ibid., 87, 
2696 (1965). 

C. 
H. Li, W-K. Liu, and J. S. Dixon, J .  Am. C h e m .  Soc., 88, 2050 (1966). 

(IO) Cf., E. Schroder and R. Hempel, E z p e r i e n t i a ,  20, 529 (1964); 

ies reinforced our Accordingly, a study, be- 
gun in 1959 concerned v i t h  arginine-linked cteroids 
related to the steroidal toad poison, bufotoxin. n-as ex- 
tended in 1962 to include L-argiIiyl-L-:irginyl-L-proline- 
containing steroidal peptides. The first objective in this 
area was synthesis of :3@-1iydroxy-l7P-(~-arginyl-~-argi- 
Iij~l-L-prolyl)aniiiio-.icy-aiidrostarie or (if found neces- 
sary) its 3@-acetoxy (IIIe) derivative. lleanr\-hile, re- 
sults from other nspwts of our iteroidal peptide pro- 
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(11) For a summary of steroid-protein binding studies see: G. K. Oertel, 
I<. Groot, and P. Briihl, 2. Physiol. C h e m . ,  841, 10 (1965); “Biological 
Activities of Steroids in Relation to  Cancer,” G .  Pincus and E .  P. Vollmer, 
Ed., llcademio Press Inc., New Tork ,  K. Y., 1960: J. A. Schellman, R. 
Lumry, and L. T. Samuels, J .  Am.  C h e m .  Soc. ,  76, 2808 (1954); U. Vest-  
phal, Endocrinology, 67, 456 (1955); A .  A .  Sandberg, W. R. Slaunwhite, 
Jr . ,  and H .  N. .4ntoniades, Recent Progr.  Hormone Res . ,  19, 209 (195i).  
Noteworthy in this regard are the experiments of Erlanger, Liberman. and 
colleagues concerned with preparing steroids covalently linked to proteins. 
For example, testosterone has been attached (predominantly) by a carbam- 
a t e  linkage involving C-17 and the  Nf-lysyl positions to  bovine serum al- 
bumin. The  resulting protein (antigen with a steroid heptan) was found 
capable of stimulating formation of steroid-specific antibodies. For leading 
references consult: P. E.  Zimmering, S. 31. Beiser, and B. F. Erlanger, J .  
I m m u n o l . ,  96, 262 (1965); R. 0. Keri, S. Tolksdorf, S. M. Beiser, B. F. 
Erlanger, F. J. Agate, Jr . ,  and Y. Lieberman, Endocrinology, 74, 593 (1964): 
and a review by S. Lieberman, B. F. Erlanger, S. hI. Beiser, and F. J. Agate, 
Jr., Recent Progr. Hormone Res., 15, 165 (19.59). 



grtani1s12 allowed selection of the getiernl niethotl outliiic4 
1x.lon- for obtaining tripept idc I IIc. 

Synthesis of tripeptide IIIc  w:ts achievetl as follon->. 
C'oi iversio t i  of 3P-hydroxy- li-oxo-5 a-aiidrost aiic (1 a)  
t (J ~-pro ly l  nniitle I I a  \viis :ic.cmiplishetl tis previously 
tl(wribcd. I S e s t  , rmiiiie TI:t \v:i> c~onclciised n-it ti 1"- 
c,:irl)ohclizosv-~"-nitro-L-arg.iiiiii(~ i i i  the prwcnce or 
\Yoodw:irtl's reagerit I< ilYIZ I < ) .  Tlic rrsulting 
pi,otcctcd dipeptitlc ( I I la )  \\ purified by coluinil 
(.Iii,otii:itograpliy oii neutrd nluniiii:i. By cAoiidurtiiig 
t l i v  peptide-forming re:tt.tion i i i  :icctonitrilc solution ( 3  
tl:iys :it rooni teniper:tturc), q i n i  peptitle IIIti n-:i> 
otit a i i i c d  in re:tsori:tblc yield (52 ). Shorleiiing tliv 

tioil pcriod t o  24 Iir r c ~ l u r r t l  thc yield (of peptitlr 
111;~) t 0  :<9%. l\'hcw :it tcwipts to selectively rciiiov(. 
tlic, c3:irt)obenzoxy protwtiiig groul) from peptitle 1II:i 
by t.:it:ilytic hydrogctiol ( t i t  ;it niospheric prcssu I Y ~  

i i i  t lic prcsence of pal1:tdiuni hlarl;) proved to t w  u i i -  

r(wmliiig, the HBr-gl:icial ;it.c\tic :wid15 rl(~:iv:~gc> 
i imt  considered. To :i.wert:i,iii what cff ect . :isid(, 

froni :iwtylation, this rr:gciit might have oti the uti- 

protcrtcd 3P-hytlroxyl group. rcwtion hetlvecii :ili*oliol 
1:i :iiid 2 Y HHr-atvtic wid w:is :tttcnipted. After a 2- 
111. pciotl at room tcmperaturt~, Li,c(>tatc Tb \vas irolatetl 
i l l  .-):$c,( yield ai.voiiipaniec1 by ;I I c w  polar ( O I I  :t t l i i i i  
1:tyw c*hroniiztograni) sitlc product untl Litireacted start- 
iiig tn:iterial. Results of tlic preceding experiment 
c*lc:trly demonstrated that protectioii of the Sp-hydro 
group \vonld be desirable. Thus, dipeptide I I Ia  I 

trcutcd with acetic aiihytlritlc- pyridine :it room teni- 
pcwturv for 20 h The. t*orrcsponding 8p-acetosy 
clthriwtive (IIIb) 11 ohtaincLtl i i t  iic:trly yuntit i ta t iw 
yirltl. 

i i 2 j  .\ preliminary communication 12s 0. R .  Pett i t ,  .\. Ii. Uas Uupta,  
I i .  Iilineer, and J. Occolon-it;., Erperienl iu ,  20, 545 (1961). reports tlie first 
synthesis of a steroidal dipeptide; syntlieais of :(8-h?-drozy-lip-(L-prolyl-t-- 
prolyl)aniino-5a-androstane liar recently been summarized (see ref I ) .  
Prior to 1964, only peptides oi  tlie bile acid tyIie had been prepared: see, 
f u r  euample. :\. F. Hofmann, Actrz  Chern. Srand. ,  17, 173 (1963). In  1964 
31. \ I .  Dllar and I<. L. Agarival, S i r r o i d s ,  3, 13'3 l1964), reported preparation 
ni a -~~r~l~- - , - (3p- l i~drosyc l io les t -~-ene) -a i id  a-poly-~,-i3~-liydroxy-24-etl i~l-  
clrolest-j-ene)-L-gtutamate b u t  exact structures for these polymers haye n u t  
been deterinined. Later, N. D. Tam, C o m p l .  Keno'. ,  260, i l ;  11963). re- 
porre,I *> nttiesis of ~ ~ a - i ~ - p l i e n , l a l a n ~ t j a m i n o -  and 3 a - ( c . t ~ - o ~ - l ~ l y c ~ l i -  
aniiiio-2li-uio-5a-pregnane by stepwise peptide formation. The  potentially 
iniliortant field of steroidal p ~ p t i d e  chernisrry represents a n  essentially iin- 
eylAored area.  

(I:{) I n  addition t o  ref 1 and citations coritalned therein, reier to  I'. \\ es- 
yaii,l, :A, r ' roy,  arid I\. libnig, Ber., 99, 1451 (1966), and  C .  13, Li, 13. Goruy,  
I ) .  i ' l l i i n x  a n d  J. Ramacliandran, J .  0 i .g .  C h m . ,  28. 178 (i9C41. f i n  o ther  
e\ainple. i n v d i  ing I\ oodn-ard's reagenr I < .  

: I  1) 1 < , r  3 siimmary of recent advances in tlie chemistry of arginine con- 
l r .  \I. I{dan .7ky  anii 31. A .  Ondetti ,  Cliem. Ind. (London),  26 (1966): 
. (:iiitiiiann and . 1 .  Pleis. . l d u  C h i i n .  : lcci , / .  S r i .  Hung . ,  44, 2 3  (19B5), 
triti. . l / r o ~ ,  63, 18396 (19tiS); and S. l i a j w z ,  . Ida C h i n .  d w d .  

& I ,  llcin,,,, 43. 147 i I H t i . i i :  C'h<,ri!. 63, 5438 (1965): Y. G. Dehahw 
arid \'. 11. l l i ~ v > d u v ,  I n .  .- Iknd. \-a7 C h c ~ m .  

., 62, I i!Wi ~ I < l 6 7 , :  13. $ 
ani1 .\, 1 1 ,  Seliciiian. , I .  O i y .  
\ \ ~ a t . l ~ a ~ \ ,  \ I .  \ \ ~ e l f o r ~ l ,  and 0 
13odans,ky, \I. .2. Onde t r i ,  ('. -1. Ilirkliiiiier, ariil 1'. L.  Thomas, J .  d i n .  C h e m .  

C'. H. 1.i. 1). <~liiing, arid .J. Ramacliandran, J .  A m .  
K. h l u r m .  13. Geirer, and \V. Aiedel, Be!'.. 97, 

C:. Harria and I .  C. N a p \ \  illiam. J .  Chem. Soc., 5552 (1963); 

Z 

K .  S i r .  Khtm., 203 (lY65j: 

4,:2 s1Y64): 
, 86. 2 i 1 5  ;1964i: 
B :  

I{. , S c I i y  i r r  a r i d  H .  l iappeler,  Hrl i . .  Cii iv i .  Artn,  
ntann,  11. 1 ) .  \\.ells. €1. I-ajiriia, and J .  Hiisentlial 

<'. H .  1.i J .  Ramavliandran and  
( l ! W l ) :  l i .  Sato and 6. .\be, J .  O w .  < 28 (1963): 1%. Geiger, Ii. 

, J .  O r g .  Chem., 26, 3344 (1961); L. 
Ze r l a? ,  'r. T. Otani, A I .  \\-initz, and .J. P. Greenstein, J .  A m .  Chem. Soc., 81, 

I,. Zerras. 11. \Yinitz, a n d  J. 1'. Greenatein, .I. Org.  Chem..  22, 
and a revieu by R. Ychrvyeer, Pure A p p l .  Chem., 6, 265 (1963). 

.g.. P. 0. Katsnyannia. I < .  €iikrida, and  A .  Tometsko, J .  A m .  
C / , e r r ~ .  S m  ., 86. 1681 (1963), anii a rpvie)!~ h y  E .  Sclirdder and  T i .  Liihke. 
f ' r p i i d e s ,  1. 28 l96,5!. 
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inhibitor. 
activity was noted. 

Eniploying these procedures, no significant 

Experimental Section 
Acetonitrile, dimethylformamide (DLIF), and triethylamine 

{from KOH) were redistilled and jtored over 3Iolecular Sieve 
type 4-A. Arginine was used as obtained from Henley aiid Co., 
Sew Tork, K. Y. Other reagent,s were purchased as noted in  the 
preceding contribiition.' All d v e n t  extracts containing reaction 
prodiicts were dried (MgSO4). Xeutral aliimina (E. Llerck, 
A.G. Ilarmstadt) and silica gel (E. l lerck,  0.05-0.2 mm) were 
used for cohimn chromatography. Thin layer chromntograms 
(Rf values were recorded for analytical samples) were prepared 
on microscope slides using silica gel G (E. l lerck)  and plates 
were activated by heating at  110' for 0.25 hr. Subsequently, 
the plates were stored over CaC19 in a desiccator and both ehition 
and development ( 1 2 ,  H?SO, or phosphomolybdic acid) steps 
were condiicted as summarized in the previous paper.' Chloma- 
tography solvents were redistilled. 

All analytical samples exhihited a single spot on a thin layer 
chrcimatogram and melting points weie recorded using a Kofler 
melting point apparatus. Mixture melting points were deter- 
mined in open Kimble glass capillary tubes using a silicone oil 
bath. The infrared (in KBr)  and pmr (in CDC13 iiiiless other- 
wise noted) spect,ra were recorded by R.  4 .  Hill and P.  A.  JVhite- 
hoiise, University of Maine. The pmt spectra were d?termined 
using a T-arian 11odelA-60 spectrometer (AIe4Si a. internal stand- 
ard). Elemental microanalytical data were provided by Dr. 
h. Bernhardt, 1Iax-Planrk Inst,itut, llulheim, Germany, and 
optical rotations (at, 20") by l l r .  P. Demoen, Analytical Depart,- 
merit, Janssen Labs., Beerse, Belgium. TVe are also grateful to 
Professor R .  G. Hiskey, Department of Chemistry, University 
of Xorth Carolina, for performing a quantitative amino acid 

ing a Phoenix JIodel YB-6000 instniment) of tri- 

V-Nitro-~-arginine.--A sample of L-arginine (30.0 g) was 
with fuming HXO3 (40 ml) and fuming H2SOa 

3 )  essentially as described by Hofmann." The 
ine prodiict (27.0 g, 7 2 % )  decomposed at  2,50- 
ystallizations from water afforded an analytical 

?ample as crystal clusters: dec p t  232" (sintering from 246'); 
[.ID +24.2" (e  1.03, 2 S HCl);  3340, 3130, 2900 (broad), 
16.54, 1600 (broad, shoulder a t  1551), 1518, 1461, 1430, 1320 
(broad) and 1243 (broad) cm-l. 

dna l .  Calcd for C6H13NjO1: C, 32.87; H, 5.98; N, 31.95. 
Foiind: C, 33.02; H, 6.01; N, 32.16. 

llecomposition points of 251-2.52 and 263" a 
rotation values of [CY]% +24.3" and [ 0 1 ] ~ ~ 0  + 
reported'i, 18 for nitroarginine. 

NQ-Carbobenzoxy-NG-nitro-L-arginine.-Carbobeiizoxy chlo- 
ride (30.3 g used as received from Nann  Research Laboratories, 
Sew Tork, S. Y.) was allowed to react with nitroarginine (25.0 g)  
as previoiisly described.'* Following recrystallization from 
EtOH-HIO, a pure sample 19.2 g, 23%) was obtained as fine 
needles melting a t  133-136' (sintering from 130'): [ a ] n  - 2 . 2 "  
(c 2.06, MeOH); urnax 332G-3280 (doiiblet), 3140, 2900, 1728 
(shoulder a t  1718), 1686, 1655, 1600, 1542, 1450, 1428, 1322-1268 
(bioad), 1243, 1200,1113, and 1074cm-'. 

Anal. Calcd for CI ,HI9SSO~:  C, 4i.60; H, j .41; S, 19.82. 
Foiuid: C, 47.79; H, 5.48: 9, 19.67. 

l lel t ing poiiit aiid optical rotation valiies of 134-136" (and 
126") and [ C Y ]  4iu -3..5" have been reported17,lE for carbobenzoxy- 
iiitroarginine. 

3p-Hydroxy-17@-( NQ-carbobenzoxy-NG-nitro-~-arginyl-~- 
prolyl)an;ino-5a-androstane (IIIa).-To a rapidly stirred cold 
soliition (ice bath) of i%Q-carbobenxoxy-XG-nitro-L-arginine 
(1.2 g)  in acetonitrile (60 ml) was added Woodward's reagent K 
10.8.i g)  and triethylamine 10.3 g) .  Before adding 36-hydroxy- 
li@-(L-prolyl)amino-.ja-androstane (IIa, 1.3 g),1 cooliiig and 
d r r i n g  were continued 2 hr. Following a 70-hr reaction period 
a t  room temperatiire, solveiit was removed in vacuo, and the 
1,esidue was extracted (CHCI,, 1.50 ml). The pale yellow extract 
v a s  washed aiiccessively with water (50 ml), txvo 50-nil portioiis 

(1T) l i .  Hofmann,  \Y. D. Peckham, and A .  Rlieiner, J .  dm. Cirrm. Soc..  

(18) 31. nergmann. L. Zeri.as, and H. Rinke, Z.  Pbgsioi .  Chem. 224.  
78 ,  238 (1956). 

40 (19x4): C h r m .  A i h t ~ . .  28, 4076 (1934). 

of 5% HCI, water (50 ml), two 50-ml portions of 5% NaHCO3, 
and six 50-ml portions of n-ater. During the initial aqueous wash, 
a pale yellow viscous oil collected on the separatory funnel walls 
and this material was extracted with a second 1.30-ml portion i i f  

chloroform. The latter CHC13 solution was treated as just de- 
scribed and evaporat,ed to  dryness. The combined residue from 
both CHC& extracts weighed 1.9 g. A sohition of the residue in 
CHC13 (5 ml) was chromatographed on neiit,ral aliimina (30 gi. 
Elution with the same solvent (200 ml) gave a 0.07-g fract,ion 
of side product Tvhich was discarded. Continued elution n-ith 
1 9 : l  CHCl3-l1eOH (75 ml) afforded a colorlers foam 11.3 g, 
52%) which crystallized from CHCla-ethyl acetatt: a:' micro- 
crystals melting a t  214-215' dec (softening a t  210"). He- 
crystallization from methanol followed by two recrystallizatiii~is 
from ;\IeOH-H20 12: 1)  j-ielded a solvat,e as microcrystalline 
clusters slowly melting from 141.5-148': Ri 0.29 in CHCh- 
NeOH (9: 1) ;  [CY]D -49.3' 1c 2.47, C H C ~ J ;  vmax 33S0, 1'900 
(shoulder a t  2830), 1706, 1628, 1530, 1442, 1330, 1258, l l 50  
(weak), 1077 (n-eak), and 1040 (n-eak) cm-l. 

ilnal. Calcd for C38HaiSiOi: C, 63.06: H, 7.94; S, 13..54. 
Found: C, 63.2i: H,8.12: K, 13.47. 

Reaction of 2 S HBr-Acetic Acid with 3p-Hydroxy-17-oxo-5a- 
androstane (Ia).-A solution of ketone Ia (1.0 g)  in  2 S HHr- 
glacial acetic acid (14 ml) vias stirred at  room temperature 2 hr. 
Solvent was removed (in vacuo) at 50" and the reslilting yellow 
oily residue was dissolved in chloroform. The CHC1, sohition 
was washed (H?O, 5% SaHC03 ,  HaO). Following evaporatiiuii 
of solvent, a soliition of the residile in 1 : 1 hexane-benzene ~ v a -  
chromatographed on neutral aliimiiia (20 g) .  Fractioiii eliited 
with the same solvent aiid benzene gave a colorless oil (0.7 g )  
which crystallized from hexane as c 1 cliisters weighing 0.6 g 
( 5 2 % )  aiid melting at, 104.5-106°. e recrystallizations from 
hexane afforded a piire sample of 3P-acetox?.-li-oxo-jo-andros- 
tane (Ib) as needles: K f  0.77 in diethyl ether-benzene ( 3 : 2 ) ,  mp 
106-106.5", and pmr response 8 0.84 (siiiglet, 6 methyl protons) 
and 2.01 (singlet, 3 acetyl protoiis). Acetate I b  was foiuld 
identical19 with an authentic sample prepared (987, yield) by 
treating alcohol Ia with acetic anhydride-pyridine. 

3B-Acetoxy-l7p-( Na-carbobenzoxy-~-prolyl)arnino-5a-andros- 
tane (IIc).-A solution composed of pyridine ( 2 5  g), acetic an- 
hydride (1 1 g), and 3@-hydroxy-l7@-(Na-carbobenzoxy-~-prol-l)- 
amino-50-androstane (5.2 9)' was d r r e d  at  room temperatwe 
13 hr. The colorless soliitioii was poured onto crushed ice aud 
5 hr later the mixture was extracted (CHCh). Successively 
washing the chloroform soliition with 5x8 HC1, H20, 5% Sa- 
HCO3, and H,O, followed by removal ( in  cncuo) of solvent, led 
to a colorless foam (3.0 g). allization from ;\IeOH-H?O 
1.5: 1, 30 ml) gave crystal el hing 4.5 g (80yc) and melt- 
ing at, 164-167". Three re ions from the same solvent 
afforded a pure 3pecimen as needle cliisters: Ri 0.31 in CHCL- 
11eOH (49 : l ) ;  mp 166-169";23 -69.7" i c  1.15, CHC13j; 
[a10 -85.8" ir 0.47, I IeOH);  Y , ~ ~ ~  3320, 2930, 1680 (bhoulderi 
a t  1732 and 1708), 1532, 1420 (shoulder a t  1430), 1356, 11'43 
aiid 1120 em-': pmr response 6 0.55 (singlet, 3 methyl protons), 
0.82 (singlet,, 3 methyl protons), 2.0 (sFglet, 3-acetyl prot,ons), 
5.09 (singlet, 2 benzyl protons), atid ( , 2 5  (singlet, 5 aromatic 
protons). 

ilnal. Calcd for C34H4,K20,: C. 72.31: H, 8.57;  S, 4.86; 
0. 14.16. Found: C. 72.40: H. 8.35: ?;, 5.13: 0, 14.0s. 
3@-Acetoxy-17p-(~-prolyl)amino-5~-androstane (IId). Method 

A.--A suspension of carbamate IIc (4.0 g) ill  freshly prepared 
2 .\- HBr-glacial aretic acid (29 ml) was stiried at  room tempera- 
tlire 1 hr. A clear soliitioii was obtained during the fir-t 0 3  hr. 
The yellow .soliition was conceiltrnted in z'ucuo to approximately 
13 ml and dihited with dry diethyl ether 1400 ml). -4pprosi- 
mately 0.5 hr later t,he amine hydrobromide (3.3 g, 9 2 5 , )  n-as 
collected aiid washed wit,h dipthy1 ether. A solution of the 
hydrobromide in chloroform 1130 ml) wa.q wa-hed (.is SaHCOa, 
H20) .  Removal (in vacuo) of solvent gave R colorless solid, yield 
2.7 g (895) ,  dec pt  21C-213". .1 whition of the base (IId) in 
CHCl3 was chromatographed 011 neutral alumina 12.5 g). The 
fractions eliited with chloroform to CHC13-lIeOH (19: 1) 
weighed 2.7 g and represeiited nearly piire (as evidenced by thin 

(19) The identical composition of both substances v a s  confirmed by 
mixture melting point drterinination and infrared spectral (as well a s  thin 
layer rliromatographic) comparison. 

(20) In  another experiment. a specimen melting at 1T1-1i4' (sintering 
from 164") \ \as obtained. 




