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Ita,  I< = CBZ-r,-If~tl I I h ,  I: = I.-leil 
IIh,  I <  = Y-~~Bz-o - I~ / l - I , - l \  I IIItL It = l,-i\l 
IIC,  I-: = S-C'BZ-r.-.er 1IIVj 11 = Ir.el 
I ld ,  I <  = C'BZ-$I\ IIId, I< = &I\ 
I l r ,  It = CBZ-gl\gl\ IIIe, I-: = &gl\ 
Ilf, I-: = S-('RZ-i)-.el IIIf ,  I-: = I)-\Pl 

111 thv c:t.e of' I J - t ~ m ~ i t i c ~  the p-iiitrophen\l ester o f  
S-c:irbobenzoxS.-O-bCIi2;~1-L-tyro-iri('j w.ns ured in the 
preparation of IIb, arid the blocking groups ~vercb 
rcwioved simultaneously during the sodium :tnd 
mniiiorii:i treatment. The p-riitropheriyl ester wa< 
uwd :is the active ester in  all evcept the serine case\, 
where the :',l-dinitroplieiiyl esters (Jf S-ciirboherizoxy- 
I,-seritie6 :~nd S-c:irho~)ciizox;I.-r,-,.erirlc n.cre more 
I'CY tclily prepared. 

Sn NH, 

IIa 

CBZ =carbobenzoxy CH, 
JCHCH2CHCH, I 

I 
NHI 

IIIa 

Ki th  thc  discover? of  interesting biological activity 
it1 tliece product- the yueqtion [i f  btcreospecificity wab 
\tudied. *I t  first this involved the preparation of the  
i)-serirte derivative IIIf, which iq :in epimer of IIIc. 
Subsequently IW chow t o  make also :mother epimer, 
1 ia-~-seririamido-.i-androsten-3P-o1 (IT'). Coupling ()f 
the 2,4-diriitroplien,11 ester of S-c~irbobenzoxy-r~-seriiie 
with lia-amino-3-androsten-3p-ol :md deblocking ah 
chcribed above proceded in good yield to give Is'. 

For biological cvmparison the neutral li&glycol- 
en-36-01 ~viicl made b y  coupling glycolic 

:Lcid S-hytlrox?.succiriiniide e.ter with the steroid 
:miiie I. 

Related htcroidal peptidcs have been described 11y 
Pettit arid coworl;e 7 Thehe authors made the L-pro- 
line derivative of ii IIC' I using Woodward'.: reagent I\ 
for thc coupliiig. .$I\o the) have described u number of 
hloclied amide. :m(l peptidcs involving glycine, I,- 
tryptophari, :trit3 r,-argiiiine. We began our work 
urianxrc of the-c htiidieh by I'ettit's group arid did riot 
try the m n e  method,. The only overlap of I'ettit'. 
work and ours appears to be in the preparation (1)y 
different intathodi) of l'i~-r:irboberizoxyglycirlrtmido-r,- 
:I I idrosteii-8p-c 11 (1 Id) 



TanLE 1 
ANTIDEPRESSANT Acrrrvrw I N  MICE 

Compd 

I I I a  

I I Ib  
I I Ic  

I I I d  

I I Ie  
IIIf 

IV 

Positive control 

Dose, mg/kg 

20 p o  
50 po  
20 ip 
50 PO 

5 p o  
10 p o  
20 PO 
50 p o  
10 ip 
30 ip 
50 p o  
20 p o  
50  po  
20 po 

25 p o  
50 p o  

.\et. 
rating 

$1 +" 
+ 2  

$1 5 
+1  
+ 2  
+2 
+" 
i 

+ 2  
+ 3  
3-1 
+ 2  
+1 
+ I  
+a 

The new amino amides were tested for antidepressant 
activity in mice, using a procedure described by 
Everett.8 The compounds were given to groups of 
four mice, and the effects mere recorded a t  the 4-hr 
period. Amitriptyline hydrochloride was used (at 25 
mg/kg PO) as a positive reference. The activities are 
recorded in Table I. 

Variation of the amino acid component changes the 
intensity of action but not the type of response. In  the 
serine cases the epimers IIIf and IV were less active 
than IIIc, leaving the 17p-~-serinamido derivative as 
one of the more orally active compounds. The 
glycylglycinamido derivative (IIIe) also showed good 
activity. The related amide, 17p-glycolamido-5-andro- 
sten-3p-01, showed no activity in the above test. Like- 
wise the blocked intermediate IIc gave a barely detect- 
able response. 

Endocrine testing with two of the compounds (IIIb 
and IIIe) did not show significant activity as measured 
on the male sex accessory glands of the rat after 12-day 
treatment a t  subcutaneous doses up to 1.3 mg/rat/day.9 

Experimental Section 
TIC was used to determine purity of intermediates and products. 

Silica gel G plates were used and were developed with combina- 
tions of 11eOH and CHC13. A Thomas-Hoover apparatus was 
used for melting point determinations in capillary tubes. All 
compounds gave ir spectra consistent with the st,ructures. All 
compounds gave elementary analyses for C, H, and N within 
0.4y0 of the theoretical values. 

17p-( N-Carbobenzoxy-~-leucinamido)-5-androsten-3~-01 
(Ha).-A solution of 17p-amino-5-androsten-3p-ol (435 mg, 
0.0015 mole) in 6 ml of CHC13 was treated with p-nitrophenyl 
carbobenzoxy-L-leuciiiate (639 mg, 0.00165 mole) for 16 hr aud 
then evaporated to dryness in z'acuo. Crystallization from 
EtOH-hexane yielded 0.9 g of crude product. Recrystallization 
(lIeyCO-heptane) afforded white rosettes, 710 mg (88B),  mp 
16,j-16io, [el2% -77.6" (c  1.0, CHC13). *lnal. (CaZH4,N204). 

(8) G .  hf. Everett .  Proceedings of the  First International Symposium on 
Antidepressant Drugs, hlilan, 1966; Ezcerpta X e d .  I n t e r n .  Congr. Ser . ,  No. 
122, 164 (1967). See also G. AI. Everett ,  F. Will, and A. Evans,  F e d .  Proc., 
23, 198 (1964). I n  rating t h e  test  compounds, +1 denotes increased ac- 
tivity, 1-2 denotes markedly increased activity plus irritability, and  + 3  is 
maximal response including aggressive fighting. 

(9) Endocrine testing was done by Dr. R. Oslapas and associates. Tlie 
test  used mas similar to  t h e  intact male rat  assay described by others; see 
12. .i. Edgren, Acta Bndocrinol., S u p p l .  87, 11 (1963). 

1704 N-Carbobenzoxy-O-benzyl-~-tyrosinamido)-5-andro- 
sten-30-01 (IIb).-To a soliltion of the amine I (435 mg, 0.0015 
mole) in 8 nil of CHC1, was added p-iiitrophenyl K-carbobenzoxy- 
C\-beiizyl-L-tvrosinate (800 mg, 0.00153 mole). After a few 
minutes a rlear soliitioii resulted, which became milky after 13 
min. After 16 hr the mixtiire was evaporated to dryness in 
u " o ,  the residiie was washed E~ith ether, and the resulting white 
solid (1.02 g) was crystallized from CHC13-hexane, affording 
white rosettes (0.91 g), mp 202-204', [ a I z 6 D  -26.7" (C 1.0, 

17~-(N-Carbobenzoxy-~-serins"do)-5-androsten-3~-0~ (IIc). 
-To a soliitioii of the amine I (867 mg, 0.003 mole) ii i  13 
nil of THF was added 2,4-dinitrophenyl S-carbobeiizoxy-L- 
seriiiate (1.239 g, 0.00302 mole) in  5 ml of THF.  After a few 

allization of the product ensued. After 6 hr ether 
increase crystallization, and 1 hr later the product 

was separated; yield 1.33 g. After recrystallization from diox- 
ane-hexane the yield was 1.25 g, mp 133-136" (polymorphic 
forms, mp 125-12i" and mp 110-113", were also observed), 

17~-Carbobenzoxyglycinamido-5-androsten-3~-01 (11d).-A4 
solution of the amine I (146 mg, 0.000.5 mole) in 2 nil of hot' 
CHCI, was cooled to room temperature and treated with p-iiitro- 
phenyl rarbobeiizoxyglyciriate (176 mg, 0.000?15 mole j for 16 hr. 
Dilution with hexane caused crj-stallization; yield 222 mg (925; j 
of white needles, mp 197-199 '. Recrystallization IEtOH- 
CHCl3) gave mp 200-201", [ a I z 5 D  -65' ( c  1.0, CHCl,): l i t .7ti  
mp 201-202", [a]'OD -66.7' (c 0.87, CHCI,). -4nai. IC?,H,D- 
NzOd 

17p-Carbobenzoxyglycylglycinamido-5-androsten-3p-01 ( IIe j. 
-A solution of p-iiitrophenyl carbobenzoxyglycylglyciiiate 
(0.852 g, 0.0022 mole) in 2 ml of dioxane was added to a soliitioii 
of the amine I (0.578 g, 0.002 mole) in 4 ml of dioxane. The 
mixture became cloudy and crystallization began after 2 niiii. 
At 2 hr the product was separated, washed with CHC13 aiid 
EtzO; yield 965 nig of white needles, mp 223-223'. Re 
tallization of 1.442 g of material of this qiiality from 40 mi of 
dioxane gave 1.343 g, white needles, mp 228-229", [a] * 6 ~  -23.4' 

17~-(N-Carbobenzoxy-~-serinamido)-5-androsten-3~-01 (IIf). 
-The intermediate 2,4-dinitrophenyl x-carbobenzoxy-o-seri- 
nate was first prepared as follows. 2,4-Dinitrophenol (3.5 g, 
0.019 mole) was added to a solution of ?u'-CBZ-D-serine (4.1 g, 
0.017 mole) in 30 ml of THF.  The mixture was cooled to 0") 
dicyclohexylcarbodiimide (3.56 g, 0.017 mole) was added, and the 
mixture was kept cold 16 hr. The solution was clarified by 
filtration and then concentrated to an oily residue, which wah 
crystallized from EtOH-hexane; yield 3.6 g of white fluffy 
needles, mp 113-116O, [a]'% +32.5" (c 1, DlIF);  lit.6 L isomer, 
mp 116-117', [cY]*OD -32.7" (c2,  DIIF). 

The above 2,4-dinitrophenyl ester (1.239 g, 0.00303 mole) was 
added to a solution of the amine I (0.867 g, 0.003 mole) in 9 ml of 
dioxane. After 16 hr the solution was concentrated to a solid, 
uThich was suspended in ether and collected on a filter. The 
product (1.48 g) was recrystallized from IIeOH-CHClr-hexane 
to give 1.2 g, nip 168-170", [ c Y ] * ~ D  -49' (c 1.0, EtOH). Anal. 
( C W H ~ ~ N Z O ~  1. 

1 7 4  N-Carbobenzoxy-~-serinamido)-5-androsten-3~-01.-~4 
solution of 2,4-ditiitropheii?-l N-carbobeiizox?.-L-seriiiate (826 
mg, 0.00202 mole) in 3 ml of dioxane was added to a solution of 
lioc-amiiio-.j-aiidrosteii-3p-ol'0 (378 mg, 0.002 mole) in  6 ml of 
dioxane. After 8 hr, Et:O-hexane was added to induce crystalli- 
zation. The product was washed with EtjO; yield 672 mg, mp 
174-176'. Recrystallization (CHC13-LIeOH-hexane) gave 792 
mg, mp 178-180", [ o ~ ] * ~ D  -11' (c 1.0, EtOH), [ C U I %  -36" 

Reduction of the Intermediates. General Procedure.--A 
solution of the carbobenzoxy intermediate iii dioxaiie (20-30 ml j 
was added to 330 ml of liqiiid ?;Ha (freshly distilled from Nn).  
The stirred reactioii mixture, at the S H 3  boiling point, wa.: 
touched with a glass titbe containing an exposed sodium tip iintil 
a pale blue color persisted for about 30 see. The solvent was 
evaporated, and the residiie was dissolved in CHCla, AIeOH, and 
water. The CHCla extract was washed with saturated XaC1, 
dried (?;anS04), and evaporated. The solid rejidue was then 

CHCI,). z + n ~ i .  (C43H>&;PO6). 

[a]* 'D -59.6" (C 1.0, IIJIF). -4d. ( C ~ D H Q N ~ O ~ ) .  

(C 1.0, DAIF). Anal. (C3iH43lj306). 

(C 1.0, DlIF). -hd. (C3oH4,NzOb). 

(10) T h e  17a-amino-5-androsten-3p-oI (mp 195') v a s  made from 1 1 1 3  

and 17~-p-toluenesulionoxy-6-androsten-3~-oi a t  125O under pressiire; 
J. W. Cole, FrenchPatent 1,368,225 (1964); Ckem. Abntr.. 62, 8:jlY (196;): see 
also C. H. Robinson. C. Erxnann, and D. P. Hollis, Stero ids .  6, 509 (1Y65). 




