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The thermodinamic indices of the oxime-forming reactions of various hormone-active androge-
nic steroid-17-ketones and their derivatives were compared. In order to establish correlations involv-
ing the thermodmamrc parameters, five androgen-active and ten oestrogen-actrve i7- ketostermds- ,
were examined.

In the first part of this work the kinetic parameters of the oxime-forming reac- .
tions of several steroid ketones were compared with the kinetic parameters of
various alicyclic ketones, and the order of oxrme-formlng reactron (under the
conditions applied) was elucidated [1].

In the present paper we deal only with an internal comparlson of the thermo-
dynamic parameters of the steroid-17-ketones.

The substances examined were classified into groups according to the basic:

" skeleton. The .first” group consisted of androgen-active epi- and dehydroepi-
andosterone* derivatives, while the second group was made up of a wide range of '
oestrone derrvatrves (ethers, esters) w1th female sex hormone effects.

Experimental

For purposes of exact comparison, the methods described in Part I were used.
- Ketones were employed in a concentration of 10—3 mole, dlssolved in a 2:1 mixture
of chloroform—methanol.

Oxime- formatron was achieved w1th a 0005 mole hydroxylamlne salicylate
solution in~ chloroform—methanol (2:1). The residual hydroxylamine salicylate
was back-titrated with a 0.005N HCI solution in propane-1,2-diol—chloroform
(1:1), in the presence of a mixture of dimethyl yellow and methyléne blue as indicator
[2] The measurements were made in the temperature range 30—50-°C.

* Abbrevratlons used: DEA =dehydroepiandrosterone (3ﬁ-hydroxyandrost 5-en-17-on); DEA-
-acet. = dehydroepiandrosterone-3f-acetate; DEA-benz. = dehydroepiandrosterone-38-benzoate;
CI-DEA =3 8- chlorodehydroeplandrosterone EPA =epiandrosterone (35- hydroxy-Sa-androstan-l?-
-one); Oe= oesterone (3-hydroxyoestra 2,4,5(10)- trren-17-one), Oe-Me-cther = oestrone-3-methyl

. ether; etc
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The starting steroids were made available for experimental purposes by the

G. RICHTER Pharmaceutical Works (Budapest). They were purified by recrystalliza-

tion and layer-chromatography. Both compounds and all of the 17-ketones (synthe-
sized by methods reported earlier) were used in the purest possible form [3, 4].

The logarithm of the rate constant was plotted as a function of the inverse

of temperature; applying the equation given previously [1], the activation- enthalpy

.+ +
(AH“) and activation entropy (4S*) were calculated from the slopes and inter-
.cepts’ of the curves, respectively.

The data were processed with a MINSK-22 computer

Results and discussion

Lt + : Co o
The AH* and AS* values of EPA, DEA and their derivatives are given in
Table 1. Table II llsts the same thermodynamlc parameters for Oe, its ethers and
its esters.

By comparing the data in Table I it can be seen that the AS+ values show
considerable differences.
Of the androgens listed EPA is the most active, while there is no great difference
" between the androgenic activities of DEA and its derivatives.
The thermodynamlc values calculated from the kinetic constants in Table II simi-
larly embrace a wide range. The activation

Table T enthalpies can be divided roughly into two
groups: values above, and below 10 kcal/mole.

+ + The sequence for the compounds in the
kcﬂ{,’n:ole kca.,mﬁfef’deg,ee " latter group is: Oe-isoPr ether < Oe-ben-

DEA

zoate < Oe-acetate < Oe < Oe-allyl ether,

6.19 | —48.44. while in the other group the sequence is:
. DEA-acet. 7.09 —46.61 Oe-Bu ether < Oe-benzyl ether < Oe-cyclo- .
CI-DEA 8.23 —43.01 pentylether < Oe-Meether < Oe-Etether. The
DEA-benz. 12.25 —31.80 . . . . . i
EPA 15.51 —20.42 situation is different in the case of the ac-
tivation entropies. Here the value for Oe-
. p - .
differs substantially from those
Table 1T for its -derivatives,- though the
. . influence of the substituents on
AH* AS+ the reactions of the C-17 keto
kcal/mole -keal/mole. degree group clearly appears
Oe ) 770 — 9.32 _ Our results prove convi-
Oe-Me ether : 14.08 —26.87 ncingly the correlation assumed
Oe-Et ether 14.30 -22.12 in Part I [l1], namely that the
Oc-acetate 6.04 —49.81 _substituents at -C-3 markedly
Oc-isoPr ether 492 -19.51 f th . f the C
Oc-Bu ether _ 10.81 ~36.74 affect the reactions of the C-17
Oe-allyl ether 9.69 —38.89 keto group. In our - experience .
8e-<gyclop;entgl ether , ﬁ.gg —gi-gg the effects of the substituents can
e-benzy! ether . —-34, : : _
Oc-bensoate 499 “sa%9 be cqrrelated w1th their electro _
. chemical properties.
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. CTEPOMBI, XXII
CPABHUTEJIPHOE W3YYEHUE OKCUMOOBPA3YIOIMUX
PEAKIIAYI CTEPOU/I-17-KETOHOB, II

B. Mamxosuy, H. I'aa

OnpefieNieHH TEPMONMHAMHYECKHE [ApaMeTPHl DEAKIHH OKCEMOOOGDAa30BaHHA HEKOTOPHIX
CTEPOHIHBIX KETOHOB, O0JAafarOlHX FOPMOHANBHOH aKTHBHOCTBIO. Crepoma-17-KEeTOHBI H HX
OPOA3BOJHEIE B OCHOBHOM 06J1aay OCTPOTEHHBIMH CBOKCTBAMHE H JIHIOb HEKOTODHIE HMETH aHA-
poreunbie cBoficTBa. M3yyena B3aHMOCBA3b TEPMOAHHAMHYECKHX HaPAMETPOB NATH CTEPOHAOB
C aHAPOTCHHBIM H OECATH CTEPOHAOB C OCTPOTCHHBIM FOPDMOHAILHBIM JEHCTBHEM.



