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glass uhen cooled to -70". The infrared spectrum (Fig. 1) 
revealed the absence of characteristic olefinic unsaturation 
noted with compound (V)  (Fig. 2). 

Anal. Cslc'd for CizHla: C, 88.82; H, 11.18. Found: C, 
88.65; H, 11.08. 

Its acetamino derivative melted at 146.5-147.5' after 
crystallization from aqueous methanol. 

.Inal. Calc'd for C1,Hz1NO: Tu', 6.39. Found: N, 6.59. 
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In 1954, €1. Reich and B. K. Samuels' reported 
the isolation, in high yield, of the 20-2,i-dinitro- 
phenylhydrazorie and the 20-semicarbasone of 21- 
acetoxypregnenolorie. These results were of interest 
in view of on the inertness of the 20- 
keto 2 t-acylate grouping towards carbonyl deriva- 
tization. Iteich did not, however, describe the 
direct foriiiatiori of derivatives, such as the semi- 
carbazone, at position 20 in the presence of both 
17( a)-hydroxyl and 21-acylates. This might he pre- 
sumed a still more hindered case with respect to 
difficulty of formation of such derivatives. 

We report here the formation of 20-semicarba- 
zones niid oximes of steroids in the presence of both 
17( a)-hydroxyl arid 21-acylate functions without 
loss of the 21 acyl group. The yields arc generally 
good and real doubt is cast on the importance of 
"steric hiiidraiice" in view of two factors. First, the 
20-semicarbaxoiies are obtained by careful buf- 
fering of the reaction mixture into the pH range de- 
scribed for the case of simpler uiihiiidered ketones.' 
Second, in the case of cortisone, 3,20-disemicar- 
hazones of several "hindered" esters were formed 
without undue difficulty. Models of such esters, in 
accord ni th  the above observations, do not show 
extensire liiiidrnnce about the 20-carbonyl posi- 
tion. 
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A11 derivatives were made by the following general 
methods: 

Cortisone acetate Y,80-disemzcccrharonc ( I  ). Cortisone acc- 
tate (10.0 g., 0.023 mole) was susperitlcd in 268 cc. of 
methanol, and 8.6 cc. of water; the suspension was Iilnnketed 
with nitrogen. To the mixture were added 13.6 g. (0.122 
mole) of semicarbazide hydrochloride :tnd 7.1 g. (0.084 
mole) of sodium bicarbonate and the iiiixture w:ts hcated 
under reflux for 3'/2 hours. At the end of this time, the 
cortisone acetate had all dissolved; the temperature was re- 
duced to 45" and heating at  this teniperaturc was con- 
tinued for 21 hours. After one hour a t  Go, crystallization of 
product t>ook place. At the end of the 21-hour heating period, 
the suspension was cooled to room temperature :tnd to it was 
added sloxly 338 cc. of water. The resulting 
semicarbazone derivative ( I )  was cooled for 2 hours in an 
ice-bath, filtered, washed with water, and dried under a 
vacuum; mt., 12.9 g.. m.p. >300". 1lecryst:tlliz:ttion was ef- 
fected from p?'ridii:e-niethanol. 

Anal. Cf. Table I .  Calc'd: Acetyl, 8.33. Fouiid: Acetyl, 
8.32. 

Peaks were observed iii the infrared s1)ectruni a t  5.81 p 
and 7.07 p which indicated acetoxyl. For the ultraviolet 
spectra, Cf. Table I. 

Cortisone acetate 3,,%-diozirne (11). .I mixture of 5.0 g. 
(0.0124 mole) of cortisone :tcetnte, 13-1 cc. of met,h:tnol, and 
4.3 cc. of water was placed in a flask with stirring and the 
air \vas replaced by nitrogen. To the iiiisture was added 
3.84 g. (0.0553 mole) of hydroxylamine h?-drochloride and 
5.48 g. (0.0653 mole) of sodium bicarbonate. After the reac- 
tion mixture had been heated as for thc prcp:ir:ition of I 
(see above), it \vas concentrated iri L ~ C I I O  to 43 cc. and 50 cc, 
of water and 50 cc. of nearly saturated salt solution werc 
added. The crystalline slurry was stirrccl for 3 hours at 
0-5' and the solid was removed by filtration and v;aahetl 
with water. The dry wt. was 3.0 g.;  m.p. soften, l50", 
melted at  163-166", dec. 188". 

After recrystallization from et,hyl :tce 
naphtha, the ronipound showed thc R: 

melting point. 
:trial. C'f. Table I .  
For ultrttviolct~ spectra, C)". Table I ;  /aJ2: +l79.2" (c, I ,  

acetone). 
S( a),l  7(  ~),81-2 'r ih~droxypregnane-l1 ,20-dionc dU-sernica,.- 

bazone 21-acetate (VIII). In  2710 cc. of methanol, 100 g. 
(0.246 mole) of 3(a),17(a),2l-trihydrox~-pre~iiaiie-l1,2(~- 
dione 2l-ncctat,e was dissolved. After replacing the nil, 
above the stirred solution by nitrogen, 62.3 g. (0.56 mole) of  
semicarbnzide hydrochloride and 37.3 g. (0.45 mole) of 30- 

diuin bicarbonate were added. The solution \\-as hcated under 
reflux for 3 hours and at 45" for an additional 20 hours; 
at the end of this time i t  was concentrated in m c u o  to a 
volume of 1000 cc. The product began to c 
volume of about 1.500 cc. and, a t  the end of the c.oiirmtra- 
tion, crystallization n-as forced to complction 1)y t.lre atldi- 

(8) Anallscs by R. S. Boos and nwwnte. riltrnviolct 
qpectrit by F. A. 13acher and 2issoci:ttcs \lelting Imints arc 
uncorrected. 
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TABLE I 
c20 OXIMES AND SEMICARBAZONES O F  17( a)HYDROXYL-21-STEROID ACYLATES 

~~ 

Ultraviolet 
Molecular Nitrogen Peaks 

Compound R, R2 Formula Calc'd Found M.P., "C. (in methanol)= 
A, I11E.i.. E 

I --CH3' -NHCONHL C25Ha6N606 16 27 15 97 '  >300" 268 34,800 
I1 - 4 H 3  -OH Cz3H32Nz.06 6 48 6 33 188'dec 241 20,100 

I11 --CsH," --NHCONH2 C30H39N606 14 52 14 50 212-220" der. 230 27,90 '  
267.3 29,90J 

15.04 14.75 >300" 242 22,100 
267.5 30. i00 

5' --(CHA)loCHj --SHCONH2 C~,H56hT606*2CH30H 11 68 11 62 228-230' dec. 245 27,200 
268 37,000 
242 24,750 
268 34,600 

VI1 - - C ~ I I ~ ( ~ - C H J ) ~  --h"CONH2 CJ~HIO~\~TP,~~ 14 18 14 04 225"dec. 23:; 32,400 
268 38, 00 

VI11 3(a) , l i (a) ,21-  --SHCONHA C24H37N306 9 07 0 07 245"dec. 242 i 12,930 

TI -- C&C&b -NHCONHi C ~ I H ~ O N ~ ( ) ~  14 18 13 94 225" der 

trihydrouy- 
pregnane-1 1 ,- 
20-diorie 20- 
semicarbazone 
21-acetate 

~ ~~ ~ 

a The semicarbazone? were first dissolved in ethylene glycol (15-20 mg./cc.), then diluted to 100 cc. with niethanol. 
The parent esters of these compounds were prepared by Drs. E. F. Rogers and J. Conbere of these laboratories (uripiib- 

lished work). Recently this compound was reported by Eugene P. Oliveto, Richard Raueser, Herbert Q. Smith, Cor.itic 
Gerold, Lois Weber, Elliot Shapiro, David Gould, and E. B. Herschberg, Abstracts of Papers,  First Regional J l e e t z r  y, 
Delaware Valley, Amen an Chemical Society, p. 43, February 16, 1956. The substance was prepared by essentiLll\ tlic 
same method as n e  have used; it subsequently was converted to hydrocortisone. 

tion of 3000 cc. of nater. After stirring the cooled mixture 
for 3 hours, the product was filtered, washed with water, 
and dried; wt. 107.9 g., m.p. 247" dec. 

Anal. Cf. Table I. 
For ultraviolet spectra, cf. Table I. 
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ticular fraction (maxima at  5.77, 5.98, and 6.13 p )  
led us to  believe that the principal constituent was 
the monoacylated ester (IV), but an unequivocP1 

Q 

I n  a recent communication1 we reported the 
synthesis of benzo[c]phenanthrene derivatives 
through a series of reactions that involved the 
tetraloneacetic acid (11) and the keto acid (111) as 
important intermediates. These acids were pre- 
pared in fair yield by the Friedel-Crafts' condensa- 
tion between P-methallylsuccinic anhydride (I) and 
benzene. In the separation of these two acids (by 
distillation of their methyl esters) there was al- 
ways obtained a substantial amount of a lower- 
boiling fraction whose identity a t  the time was not 
established. The infrared spectrum of this par- 

I V  

synthesis of IV  established their non-identity. 
The lack of absorption in the neighborhood of 

6.25 p indicated that this fraction was not aromatic 
in naturez and the ultraviolet absorption spec' rum 
(A,,, 237 mp, log E 4.15 and 282 mp, log 6 2.19) 
was characteristic of an @-unsaturated carbonyl 
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