NoTEs

218-222°. An anal. sample was obtained by recrystn from
MeOH, mp 228-229°. Anal. (CisHisNCIOs): C, H, CI, N.
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In a recent study! it was observed that the introduc-
tion of a 6a-Me group onto 17«-acetoxyprogesterone
oxime enhanced the progestational response tenfold.
At the same time introduction of a long-chain fatty
ester at C-17 decreased the activity precipitously. The
present study was initiated with 6a-methyl-17«-ace-
toxyprogesterone oxime to ascertain if varying the
basicity at C-3 molecular modification would effect
the progestational response.

The compounds listed in Table I were synthesized

TabLE I
3-Ox1MINO EsTERS
COCH;
"OCOCH3
RN =
CH,

Com
pound?® Recrystal?

No. R solvent Mp, °C Formula®
1 CH,;COO0 M-W 104-107 C2sHumNOs
2 C:H:COO M-W 81-85 CxH3eNOs
3 CH;[CH,].COO0 M-W 105-108 C3HyNOs
4 CsH:COO M 190-193 CuH;NOs
5 CeH; H 133-135 C3oH3sNO;
6 CQHQNH M 154—157 CgonNzOs
7 NH.CONH A 246-248 C2sHar N304

¢ All compds showed uv absorption around 240 nm.
Me,CO; H = hexane; M = MeOH; W = H,0.
C, H, N values were obtained for all compds.

A =
¢ Acceptable

according to the procedure outlined in the Experimental
Section. The spectral data and elemental analyses
confirm the structural assignments. These compounds
were studied for their in vivo progestational response
as well as their ability to bind in vitro to a specific
progesterone receptor site.?

The data for the Clauberg test? are shown in Ta-
ble IT as the McPhail index.* Itisapparent from the
response of 1, 2, 3, and 7 that decreasing the polarity
of the parent molecule or increasing the basicity did
not significantly alter the McPhail index. Interestingly

(1) A.P.Shroff, J. Med. Chem., 18, 748 (1970).

(2) J.L.McGuire and C. DeDella, Endocrinology, in press.
(3) C. Clauberg, Zentralbl. Gynaekol., 64, 2757 (1930).

(4) M. K. McPhail, J. Physiol. (London), 88, 145 (1935).
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TasLe I
PROGESTATIONAL RESPONSE oF RABBIT UTERUS
Compound Dose, MecPhail

No. mg/kg index

1 0.5 3.2

2 0.5 2.9

3 0.5 3.1

4 1.0 3.3

5 1.0 3.2

6 1.0 3.2

7 0.5 3.45

4, 5, and 6, having a bulky Ph group in common,
require twice the dose for similar response.

Binding studies of these compounds to uterine pro-
gestin receptor were carried out according to the method
outlined in the Experimental Section. MeGuire and
DeDella? have published data suggesting the existence
of a specific progestin receptor in the rabbit uterus. All
of the compounds from Table I were studied for their
ability to bind to this receptor by identical techniques.
The binding response as tabulated in Table III rep-

Tasrr I11
UTERINE PROGESTIN RECEPTOR BINDING RESPONSE
Compound Binding
No. response?
1 +++
2 +++
3 +++
4 +++
5 +++
6 +++
7 +

¢ (+++) strong binder; (+-+) medium binder; (4) poor
binder.

resents the displacement of progesterone-t from the
receptor by the compound. It is evident that all com-
pounds bind very strongly to the progesterone receptor
site except 7. The discrepancy between the ¢n vivo
Clauberg test for 7 and the in vitro receptor binding
response may be due to metabolism of 7, or the C-3
terminal amino group may offset the binding dimen-
sions.

Experimental Section

All melting points were taken on a Fisher-Johns melting point
apparatus and are uncorrected. The uv and ir data were ob-
tained on a Cary Model 11 and Beckmann IR-5 spectrophotom-
eters, respectively. Microanalyses were performed by Midwest
Microlab, Ine., Indianapolis, Ind. Where analyses are indicated
only by symbols of the elements (Table 1), analytical results ob~
tained for these elements were within £0.49%; of the theoretical
value.

General Procedure for 1, 2, 3, and 4. 3,17a-Diacetoxy-6 a-
methylpregn-4-ene-3,20-dione 3-Oxime (1).—A soln contg 0.5 g
of 17a-acetoxy-6a-methylpregn-4-ene-3,20-dione 3-oxime in 1.5
ml of AcO and 0.7 ml of CsH;N was stirred for approx 10 min
and poured over ice water. The crude crystals thus formed were
collected by filtration and recrystd from MeOH-H,0. The yield
of 1, mp 104-107, was 887,

3-Iminobenzene-17 a-acetoxy-6 a-methylpregn-4-en-20-one (5).
—17a-Acetoxy-6a-methylprogesterone (1 g) was treated with 10
ml of PhNH; and refluxed for 24 hr. Excess aniline was removed
under reduced pressure and the residue was extd with boiling
hexane. On cooling the hexane layer deposited yellowish crys-
tals of 5, mp 133-135°

General Procedure for 6 and 7. 17 a-Acetoxy-6a-methylpregn-
4-ene-3,20-dione  3-Phenylhydrazone (6).—17a-Acetoxy-6a-
methylprogesterone (1 g) was treated with 250 mg of phenyl-
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hydrazine-HC), 250 mg of NaOAe, and 1.0 ml of AcOH and re-
fluxed for 40 min. The mixt was poured over a large amount
of ice water and the ppt formed was collected by filtration. Re-
crystn from MeOH yielded 900 mg of 6, mp 154-157°.

Receptor Binding Studies.:—Uteri from 10 immature rabbits
weighing less than 2 kg were removed, minced, and washed sev-
eral times with buffer to rid the tissue of blood. TUteri were
then homogenized in 0.4 vol of buffer (0.01 M Tris-HCI buffer,
pH 8.0, contg 0.001 M EDTA and 0.25 M sucrose) at 4°. The
homogenates were first centrifuged at 12,000g for 30 min, fol-
lowed by 273,000¢ for 1.0 hr. Reaction mixts consisting of (a)
0.2 ml of buffer (0.01 M Tris-HCl, pH 8.0, contg 0.001 37 EDTA,
0.25 M sucrose, and 25,000 cpm of progesterone-#/ml), (b) non-
radioactive compds reported in this paper at a concn of 100
ng/ml, and (¢) 50 ul of uterine cytosol were incubated at 4° for
16 hr. After incubation bound »s. unbound steroids were sepd
as earlier reported, and the amt of bound progesterone-t was de-
termined.
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Although the cell walls of bacteria and fungi differ
widely in their mucopeptide and mucopolysaccharide
arrangement, we thought that it would be interesting
to prepare some @B-lactam-containing semisynthetic
compounds and test them against certain fungi. Un-
expectedly, we have found that a few of these antibiotics
inhibit the growth of some pathogenic fungi ¢n vitro.

CeH;CH,NHCSCH,CONH S
N A~

@ CH,OCOCH,
CO;Na
1(14)
R’NHj/—:-l/ S f
O N R//

T (15), R’ = C¢H,0CH (CH;)CO; R” = COSK
TII (16), R’ = CH;OCH,CO; R” = CHO

Chemistry.—The compounds listed in Tables I
and IT were prepared by two procedures unless other-
wise noted. All of the thiocarbamoylmercaptomethyl-
cephalosporanic acids were prepared by direct acylation
of 7-aminocephalosporanic acid (7-ACA) with the S-
carboxymethyl dithiocarbamate—carboxylic mixed an-
hydride (method A). The carbamoylmercaptomethyl-
cephalosporins were prepared from the S-carboxy-
methyl N,N-disubstituted dithiocarbamates and 7-ACA

NoTes

in the presence of I, and Nal (method B).1:2  N-Benyzl-
thiocarbamoylmercaptoacetamidocephalosporanic acid
(I) (14) was prepared from sodium 7-(2-bromoacet-
amido)cephalosporanate? and potassium N-benzyl-
dithiocarbamate. Potassium 6-[(—)-a-phenoxypropi-
onamido Jthiopenicillanate (II) (15)* and 6-phenoxy-
acetamidopenicillanal (III) (16)® were prepared by
published procedures.

Antifungal Activity.—Results of the tests are sum-
marized 11 Table I. As can be seen, the most active
compound is sodium  (N-benzyldithiocarbamoyl-
acetamido)cephalosporanate (I) (Table I, 14). It is
noteworthy that this cephalosporin showed two- to
fourfold greater antifungal activity than the antifungal
acid 17° from which it was derived. It is also of interest
that the penicillin aldehyde IIT (16) which is virtually
without activity in vitro aganist bacteria, showed anti-
fungal effects. Compound 14 was tested in an ex-
perimental systemic Cryptococcus negformans infection
of mice but was found to case no prolongation of sur-
vival time. Thus, the probability exists that, although
these compounds are active in witro, they are not
present in an active form in animal tissues at high
enough concentrations to give protection against sys-
temic fungal infections.

Experimental Section’

Sodium 7-(N,N-Dimethyldithiocarbamoylacetamido)cephalo-
sporanate (Table I, 1) (Method A).—To a soln of 1.8 g (0.01
mole) of S-carboxymethyl N,N-dimethyldithiocarbamate and
1 g (0.01 mole) of Et;N in 50 ml of THF at 0° was added 1.2 g
(0.01 mole) of isovaleryl chloride. The mixt was stirred for 10
min and a soln of 2.8 g (0.01 mole) of 7-ACA and 1.1 g (0.11
mole) of Et;N in 25 ml of H,O was added all at once. The soln
was stirred for 0.5 hr and the THF was evapd under reduced pres-
sure at 30° (15 mm). The aq residue was acidified with 1:1
H;PO; and extd with EtOAc. The exts were washed with H;0O
and dried (Na:S0;). The soln was treated with sodium 2-ethyl-
hexanoate and the white cryst salt was collected and recrystd
three times from aq n-BuOH to give 2.5 g of product (see Table
1I).

Sodium 7-(N -Benzyldithiocarbamoylacetamido)cephalospor-
anate (14).—To a soln of 11.7 g (0.03 mole) of sodium 7-(2-bromo-
acetamido)cephalosporanate® and 2.5 g of NaHCO; in 200 ml of
H,0 at 10° was added, with vigorous stirring, 6.6 g (0.03 mole)
of potassium N-benzyldithiocarbamate.® The soln was stirred
in the cold for 1 hr as the pH was kept around 7 with 2 N NaHCO;
soln. The soln was washed with Et.O, layered with 100 ml of
EtOAc, and acidified to pH 4 with 429, H;PO,. The org layer
was sepd, and the aq phase was again extd with EtOAc. The
exts were washed with H,0, dried (Na,80,), and evapd to an oil
under 15 mm pressure at 35°. The residue, after trituration
with dry Et,O was collected by filtration and was dried over

1) W. J. Gottstein and A. H. Eachus, U. S, Patent 3,391,141 (1968);
Chem. Abstr., 69, 86992 (1968).

(2) W.J. Gottstein, A. H. Eachus, and L. C. Cheney, J. Org. Ckem., 38,
1693 (1970).

(3) L. B. Crast, Jr.,, South African Patent 67/07,783 (1968): Chem.
Abstr., 70, 68389 (1969).

(4) W.J. Gottstein, R, B. Babel, L. B. Crast, Jr., J. M. Essery, R. R.
Fraser, J. C. Godfrey, C. T, Holdrege, W, F, Minor, M. E. Neubert, C. A.
Panetta, and L. C. Cheney, J. Med. Chem., 8, 794 (1965).

(5) W. J. Gottstein, G. E. Bocian, L. B, Crast, Jr,, K. Dadabo, J. M.
Essery, J. C. Godfrey, and L. C. Cheney, J. Org. Chem., 31, 1922 (1966).

(6) A. Rieche, J. Hilgetag, D. Martin, and 1. Kreyzi, Arch. Pharm. (Wein-
heim), 296, 310 (1963).

(7) Melting points were determined on a Fisher-Johns apparatus, and
are uncorrected. Irspectra were recorded on a Beckman IR 9 spectrometer,
nmr spectra on & Varian A-680 spectrometer at a sweep width of 500 ¢ps using
D:0 as a solvent. All spectra were consistent with structure. Where
analyses are indicated only by symbols of the elements, analytical results
obtained for those elements were within £0.49 of the theoretical values.
The authors wish to thank Mr. R. M. Downing and Mr. D. F. Whitehead
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