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Semicarbazones of a,/3-Unsaturated 20-Keto-
steroids 

B Y H A N S R E I C H AND RAYMOND W. COLLINS1 

Some time ago Klyne and co-workers2 isolated 
A16-allopregnen-3(0)-ol-2O-one sulfate from preg
nant mare's urine and reported that the free keto-
alcohol failed to give a semicarbazone. However, 
three semicarbazones of 16,17-unsaturated 20-keto-
steroids are described in the literature: A16-preg-
nene-3,20-dione disemicarbazone,3 A16-pregnen-3-
(/3)-ol-20-one semicarbazone4 and A16-pregnen-3(/3)-
ol-20-one acetate semicarbazone.4 These semi
carbazones were prepared "by treatment with 
semicarbazide acetate under the usual conditions." 
In the present experiments we have studied the 
conditions under which semicarbazones of A16-20 
ketosteroids are formed, and have prepared three 
additional compounds of this type. 

We found that the reaction of A6'16-pregnadien-3-
((3)-ol-20-one, its acetate and Alfl-allopregnen-3(a)-
ol-20-one acetate with semicarbazide acetate in 
ethanol was incomplete after refluxing for 1.5 hours. 
The crude reaction products showed maximum ab
sorption at 240 nut (starting material) and only an 
inflection between 260 and 270 rm*. When the ke
tosteroids were refluxed with the same semicarba
zide acetate solution for 24 hours, the crude reac
tion products as well as the crystals isolated from 
them showed only a single maximum at 267 m./x. 
The same was the case when the reaction was car
ried out at room temperature in the presence of pyr
idine.6 A similar absorption maximum was 
found by Wettstein6 for the semicarbazone of 
A5'16-16-methylpregnadien-3(/3)-ol-20-one acetate. 
Since displacement to longer wave lengths is usually 
observed in passing from the carbonyl compound 
to its semicarbazone,7 the absorption maximum at 
267 miu indicates that normal semicarbazones of 
16,17-unsaturated 20-ketosteroids were formed. 
This maximum excludes the formation of a pyrazo
lone derivative as well as the addition of one mole of 
semicarbazide to the quite reactive A16-double 
bond.6,8 In the latter case there would result a 
saturated ketone which should show only a band of 
low intensity with a maximum in the region of 280-
300 trui,9 while pyrazoline derivatives show nearly 
the same absorption maxima as the parent ke
tones.10 

In contrast to the slow formation of semicarba
zones of 16,17-unsaturated 20-ketosteroids the cor
responding saturated ketones and those with a hy-
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droxyl group in 17a-position react readily with 
semicarbazide.11 

Experimental12 

Semicarbazide Acetate Solution.—One hundred mg. of 
semicarbazide hydrochloride and 150 mg. of sodium acetate 
trihydrate were ground until the mixture liquefied. Then 
it was taken up in absolute ethanol, filtered and the filtrate 
diluted to 10 cc. 

Semicarbazones.—20-30 mg. of ketone was refluxed for 
24 hours with 2-3 cc. of semicarbazide acetate solution. 
After cooling the solution was concentrated in vacuo, diluted 
with water and extracted twice with chloroform. The 
chloroform solutions were washed once with water, dried 
and evaporated. The residue was recrystallized twice from 
abs. ethanol. 

A5'16-Pregnadien-3(0)-ol-20-one Semicarbazone.—This 
semicarbazone decomposed gradually above 230° and did 
not melt up to 300°; maximum at 267 my. (log E 4.342). 
Anal. Calcd. for C22H33O2N3: N , 11.31. Found: N, 11.76. 

A5'16-Pregnadien-3(0)-ol-2O-one Acetate Semicarba
zone.13—M .p. 209.5-212°; maximum at 267 my. (log E 
4.380). Anal. Calcd. for C24H35O3N8: C, 69.70; H, 
8.53; N , 10.16. Found: C, 69.24; H, 8.09; N, 10.13. 

A16-Allopregnen-3(a)-ol-20-one Acetate Semicarbazone. 
—M.p. 216-219°; maximum at 267 my (log E 4.387). 
Anal. Calcd. for C24H37O3N3: N , 10.11. Found: N, 
9.80. 

The same semicarbazone was also obtained as follows: 
a solution of 500 mg. of semicarbazide hydrochloride in 1.5 
cc. of water was mixed with a solution of 500 mg. of potas
sium acetate in 5 cc. of abs. ethanol. The potassium chlo
ride was filtered off, and 0.5 cc. of the filtrate was added to 
a solution of 11 mg. of the ketone in 0.5 cc. of abs. ethanol-
pyridine 1:1. After addition of one drop of water the mix
ture was allowed to stand a t room temperature for 4 days. 
It was then diluted with water and extracted three times 
with ether. The ether solutions were washed neutral, 
dried and evaporated. Two recrystallizations from abs. 
ethanol gave crystals of m.p. 214-217°; maximum at 267 
my. 
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No Insecticidal Activity of l,l,4,4-Tetra-[£-chloro-
phenyl]-2,2,3,3-tetrachlorobutane 

BY R. RlEMSCHNElDBR 

Bernimolin1 has reported that 1,1,4,4-tetra-[p-
chlorophenyl]-2,2,3,3-tetrachlorobutane (I), mol. 
wt. 638, shows the same degree of toxicity as p,p'-
DDT (II) against Drosophila melanogaster M. 
High toxicity of I is unexpected because of its mo
lecular weight, high melting point (270°) and slight 
lipoid solubility. 

We have determined by means of film tests (Petri 
dishes) the toxicity of I against Drosophila. No 
symptoms of poisoning were exhibited after 300 
minutes when 2000 7 of I were used; under the 
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same conditions 10 y of II caused 100% mortality. 
I t is possible that Bernimolin's I contained II or 
even that it was not identical with I prepared from 
II by the method of Brand and Bausch.2 Bernimo
lin's assumption that the presence of I (perhaps 
formed by irradiation of II) may be partly responsi
ble for the extraordinary residual effect of II can
not be correct. Likewise Bernimolin's conclusion, 
based on the supposed insecticidal activity of I, 
that the molecular weight of residually active con
tact insecticides of the halohydrocarbon type is not 
limited, is without foundation. 

The alteration of physical properties, e.g., the de
crease in lipoid solubility, with increase in molecular 
weight corresponds in our experience3 with a quite 
general lowering of contact insecticidal activity of 
halogenated hydrocarbons when their molecular 
weight exceeds 430-450. Halogenated hydrocar
bons whose molecular weight exceeds this limiting 
value are not necessarily completely inactive as 
contact insecticides. Thus in 1947 we reported4 

insecticidal activity for the substance M 490 (so 
called because of its approximate molecular weight). 
This activity, however, was much less than that of 
M4106(Chlordane). 

(2) Brand and Bausch, J. prakt. Chem., 127, 232 (1930). 
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cides of the halohydrocarbon type with residual effect is limited. 
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The System Ba(IOa)2-BaCl2-H2O at 25° 
BY JOHN E. RICCI 

In connection with studies on the aqueous phase 
relations of the halates, the 25° isotherm of the 
system Ba(IOs)2-BaCl2-H2O was investigated, re
vealing the formation of an incongruently soluble 
hydrated double salt with the probable formula 
Ba(IOa)2-BaCl2^H2O. The results, in terms of 
weight percentage, are listed in Table I and plotted 
in Fig. 1. 

The general procedure was that described in 
similar reports. Complexes were made up from 
water and the solids Ba(IOs)2-H2O and BaCl2-2H20, 
which were C.P. samples checked for purity by 
direct analysis. After 1 or 2 weeks of stirring the 
filtered saturated solution was analyzed for iodate 
with standard thiosulfate and for total solid by 
evaporation. Reanalysis after a similar additional 
period of stirring was used to prove equilibrium. 
The double salt did not form readily. A prac
tically complete but metastable diagram was ob
tained with the separate hydrated salts as sole 
solid phases, before the double salt, suspected 
because of unsatisfactory aspects of the first dia
gram, could be made to form; thereafter it was 
used to seed the various complexes. After such 
seeding, for example, the remaining liquid of 

TABLE I 

SYSTEM Ba(IOa)2-BaCl2-H2O AT 25° 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

" Probably in course of change, not completely at equilib
rium. 6 A = Ba(IOs)2-H2O; B = Ba(I03)2-BaCl2-2H20; 
C = BaCl2 '2H20; m = metastable. 

complex no. 6 dropped in composition to that shown 
as line 8 of the table; the "total complex" com
position for line 8 was estimated from that of no. 
6 corrected for the amount of liquid withdrawn for 
analysis before seeding. Line 9 bears the same 
relation to line 7. 

H2O 

Saturated solution 
. - Wt. % . 
Ba(IOa)2 BaCh Density 

0.0400 
.0189 
.0187 
.0198 
.0231 
.0240 
.0267 

.0201 

.0201 

.0201 

.0189 

.0186 
(.020) 
.0179 
.0171 

(.019) 
.0165 
.0152 
.0153 
.0153 
.00 

0.00 
19.63 
20.50 
21.56 
25.29 
25.59 
27.09 
22.06 
22.05 

(22.38)? 
22.06 
22.06 
22.72 
23.76 
24.25 
24.73 
25.45 
25.51 
26.01 
26.82 
27.09 
27.11 
27.11 

0.997 
1.194 
1.206 
1.218 
1.268 
1.273 
1.286 
1.222 
1.223 

1.225 
1.223 
1.232 
1.245 
1.255 
1.258 
1.266 
1.269 
1.274 
1.285 
1.289 
1.289 
1.289 

Total complex 
. wt. % . 
Ba(IOj)2 BaCl2 

8.00 
25.99 

7.00 
23.82 
23.52 
23.58 
35.3 
29 .5 

6.01 
6.03 

0.00 
18.00 
14.99 
20.00 
19.07 
21.47 
21.54 
19.6 
20.2 
21.36 
22.16 

= average 
6.03 
5.99 

10.96 
6.00 
6.00 

10.02 
6.04 
5.89 
4.99 
2.00 
0.00 

23.24 
24.17 
24.96 
25.04 
25.72 
25.96 
26.22 
26.95 
27.95 
39.95 

Solid 
phase & 

A 
A 
A 
A 
A™ 
Ama 

(A + C) 
A + B 
A + B 
A + B 
A + B 
A + B 
B 
B 
B 
B 
B 
B 
B 
B 
B + C 
B + C 
C 

Ba(IOs)2 BaCl2 

Fig. 1 . -25° isotherm of system (BaIOs)2-BaCl2-H2O; A = 
Ba(IOs)2-H2O, B = Ba(IOs)2-BaCl2-2H20, C = BaCl2-2H20. 

The formula of the double salt was determined 
by the intersection of the tie-lines fixed by the 
compositions of saturated solution and total 
complex.1 For greater dependability of the extra-

(1) A. E. Hill and J. E. Ricci, THIS JOURNAL, S3, 4305 (1931). 


