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to observe possible drug activity aguin=t a wide spec-
trum of different types of organism<. The test or-
ganisms included were gram-positive human patho-
gens, gram-negative human pathogens. acid-fast bai-
teria  (representing the leprasy-tuberculosis  group).
common yeasts, and pathogenic fungi.  The resules
are recorded in Table T11,

Tasre H1

ANTIBACTERIAVL AND ANTIFUNGAT Ac Tviry«

Giraw- rum- I'angi
Acid-Tast OSITiIve negative and
1otpd “acteria Liacterix et erin veasts
| - - —~ -
) - —— +
' — — -
1 - + - -
0 - — - -+
+ = inhibition, = = ua inhibition.

Experimental Section

N-3-Azabicyclo|3.2.2] nonylmethyl-5-methylisatin (II),-- A
sulution of 3-azabievelo[3.2.27nonane (3.12 g, 0.25 mole) in 10
ml of ethanol wax added ta « <lurry consisting of H-methvlisatin
(4.02 g, 0.25 mole). 2.5 ml ol 379 formalin. and 10 ml of ethanol
with shaking. The resulting reaction mixture wax stirred for 30
min ai room temperature and then warmed for another 30 min
onowosteam bath. The contents of the flagk, upon refrigeration
averhight, gave a prodnet melting at 160-162°,  Ap analytical
sample was prepared by three =nccessive cryv=tallizations from
cthanol; mp 162-164°, vield 3.0 g 477N vuy 1724 em™!
(=) ),

duat. Caled for CplleNGOLo €, 72460 1 7430 N, 9,30,
Fonnd: C, 72.33; I, 7.45; N, 941

The nmr spectriim of 1T ix cousistent with the proposed strne-
tire,  The spectinm <howed a =singlet at § 1.66 attributed to the
ten protons of the cyclohexane ring and a doublet at 2.73-2.8
which 15 attributed to the CHy protons (4 H) adjacent to N, A
<harp singlet was observed at 8 4.5. Thix latter peak has been
assigiied to the twa CHL protons between the two N atoms. A
singlet at & 2.36 wax die to CHy at position 5 and a complex
pattern at 8§ 6.46-7.51 to the protons (3 H) of the aromatic ring.

N-Dialkylaminomethylisatin 3-Thiosemicarbazones (Table I).
Method A.—To a solution of 0.01 mole af 1xatin N-Mannich
haze in 15 ml of absolute ethanol was added. in one portion,
0.91 g (0.01 mole) of thiosemicarbazide. The reaction mixture
was =tirred overnight at room temperature. The resulting =olid
wis enllected by filtration and washed with absolute ethanol.
Anosnalvtieal sample was prepured by repeated ervetallizations
froln ethyl acetate.

Method B.—Thiosemicarbazide 10.91 ¢. 001 mole) wux dis-
sotved in 10 ml of distilled water by warmiug on a water bath.
To thiz solution there was added the ixatin N-Mannich hase
(0.01 mole) followed by 10 ml of ethanol. The reaction mixtnre
was heated nuder reflux far 1.7 hir. At the end of thix time the
contents of the flask were conled aud the praduet wax collected
by filtration; the product was then washed with ethanol. For
characterization au avalytical sample was preparved by crvseal-
lization from ethyl acetate.
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Nerviece, Bethesda, Md. The authors are grateful to
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(20 Al melting points were 1aken in capillary tulies on a Thomas-
Hoaver apparatus and are uncorrected.  Tiie infrared spectra were deter-
minel in Nujo! mall on a Perkin-Ehner Model 137 spectrophotometer.
Ninr spectrum was taken on a Varian-A-60 spectrometer in CDCh using
Mew®i as an internal stamdaml. Miecroanalyses were done by Dr. Alired
Bernhardt, Miilheim {Rubiri, Germany, and Galbraith Laboratories, Knox-
ville, Tenn., or through the conrtesy of Dr. Panl Craig, Smith Kline and
French Labwmravtories. Philalelphia. Pa.
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I onr previons communications! it has been shown
that  2.4-bis(arylaniine)pyrimidines (A, R, = OH:
Re = Hand Ry = Ry = H) possess potent antimicrobial
activities,  The biological activities of these compounds
have not been studied i detail so far.  We have been
encouraged ro study 2.4-bis(aryvlamino)pyrimidines i
some detail since some compounds of this series showed
high antifungal aectivity.® In this commuuication,
we wish to report the synthesis and growth inhibitory
activity of a nuntber of compounds related to type A,
where Ry = Hund Ry = (‘Hy. These compounds have
been tested against grani-positive and gram-negative
bacterta and also a pathogenic strain of yeast. The
growth inhibitory activity of these synthetic pyrimi-
dines has been conipared with that of neomycin (a known
antifungal agent). chloramphenicol, and 6-azauracil.

R R,

R R,

N7 © ArNH, N# g
/L | HCT /|\ |

N N
17 NT N HN™ N” “NH
R R

A

The 2 4-bis(arylamino)-3-methylpyvrimidines  were
synthesized by the acid-catalyzed condensation of 2,4-
dichloro-s>-methylpyrimidine? with appropriate aro-
matic amines.

In general, it has been observed that the antimicrobial
activity of 2 4-bis(arylamino)-5-methylpyrimidines s
enhanced when groups with positive ¢ constants
are substituted in the phenyl ring, whereas groups with
negative ¢ constants decrease the activity considerably.
Thus chloro-substituted derivatives (I1I-V) show maxi-
munt activity, whereas minimum activity is exhibited
by the hydroxy-substituted compound VI, Similar
biological activities are showu by 2,4-bis(arylamino)-
pyrimidines and  2,4-bis(arylamino)-6-hydroxypyrimi-
dines which have been reported earlier.'b

Studies on the mechanism of inhibition of these
active compounds are in progress and will be reported
elsewhere.

Experimental Section

2,4-Bis( p-chloroanilino)-5-methylpyrimidine (IIT).—-2,4-Di-
chloro->-methylpyrimidine (1.63 g, 0.01 mole) was added to u
warm solution of p-chloroaniline (3.8 g, 0.03 mole) in 2.7 ml of
concentrated HCEin 20 ml of water, and refluxed on a sand bath.

o1y s 1L Roy, w3, Ghosl, and B, C. Guba, J. Org. Chem,, 88, 1909 11460):
L . Ry, & Gliosh, anl 13, C. Gulia, Areh, Biochem. Biophys., 92, 360
1961); <¢) D. Ghosh, J. Med. Chem.. 9,424 (1966),

<2y 0. Gerugrosg, Ber., 38, 3408 (1903).
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TaBLE I
2,4-B13( ARYLAMINO )-5-METHY LPYRIMIDINES

Ni
AI'HN)\
Reac-
Yield, tion Solvent
% time, Mp. of
Compd Ar ferude) hr O recrystu
1 CsHs 82 1.5 175-177 Aq ethanol
11 p-NO:206H 83 0.5 >300 DMF
111 p-C1CsHy 92 1 215-217 Aq ethanol
v m-ClCsH 86 1 183 Aq ethanol
Ay 0-CI1CsH, 80 1 142-143 Aqg ethanol
V1 p-OHC:H. I [ >300 1 ¥ HCL
VIl p-CH:CeHs 90 1 170 Aq ethanol
Vil p-OCH3CeHy 70 2 180-183 Aq ethanol
X p-COCH3CcH4 70 3 >300 1V HCt

/I CH,

N

NHAr
. =% carbou—~ -=-9; hydrogen- —% nitrogon -~
Yormula Caled Found Caled  Found  Caled Found
CrrHisNg 73.91 73.71 5.83 6. 00 20.28 20.08
CiiHisNsO4 35.73 33.59 3.82 4.01 22.95 22,78
CirHuuCLN: 59,15 59.20 4.05 4.15 16.23 16.00
C1iHuCLN; 59.15 58.99 4.05 4,19 16.23 16. 43
CirHiCLNs 59,15 59.20 4.04% +.30 16.23 15.98
CiHisNiO: - H(C: 59.50 39.42 4.60 1.73 16.22 16.00
CisHxoNy 75.00 75.10 6.5° 6.70 18.42 18.36
C1sHxN4O: 67.83 68.10 3.95 5.99 16.60 16.72
CaH2oN40:  HC1 60.30 60,22 5.04 5.24 14.19 14.00

< All melting points were determined in capillary tithes in a Gallenkumph apparains and are corrected.

Crystals began 1o appear withiu 15-20 min. The refluxing was
stopped after 1 hr and the reaction mixture was kept overnight
in a refrigerator. The crystalline product was filtered off and
washed with cold water. It was then suspended in about 30 ml
of water, neutralized with dilute NH;OH, cooled, and collected
by filtration as free baxe. Thiz compound could be easily re-
crvstallized from 80¢% ethanol,

The other compounds listed iu Table I were synthesized by
the same general method. As indicated in Table I the time of
refluxing had to be extended in certain cases, Some compounds
were recrystallized as hydrochlorides since they could not be
satisfactorily crystallized as free bases. All compounds were re-
crystallized from suitable solvent and were dried in vacuo at
110° for 24 hr before analysis.

Inhibition of Growth of Microorganisms.——Al compounds were
tested for their antimicrobial activity againzt Streptococcus
[faecalis, Escherichiu coli B, Saimonella typhinmurium, and a patho-
genic strain of yeast, Candida albicans. The coneentrations of
synthetic compoimds necessary for 509, inhibition of growth were
determined turbidimetrically by serial dilution technigne in test
tubes nsing liguid growth medinm?! (shown in Table IT).

Tapre II

ANTIMICROBIAL ACTIVITIES OF
2,4-B1s (ARYLAMINO )-3-METHYLPYRIMIDINES

~———C"nnen for 509 inhib of growth, pg, 'ml—-——r
S. E. 8, C.

(‘ompd Jaecalic coli B typhimurivm qlbicans
I 2.15 1.96 1.60 9.00
11 a a a a
111 1.30 1.00 0.85 (.92
v 2,20 1.12 0.95 1.06
v 240 1.30 1.00 2.60
VI 81,80 102.00 22,00 H1.00
VII 1.80 1.32 0.90 4.30
VIII 2,00 1.80 1.00 9.60
IX 1.95 8.50 2,00 23.50
6-Azauracil 12.00 7.20 5.60 b
Neomycin b 1.30 1.9 1.10
Chloram-

phenicol L.50 1.00 ().66 b

« Could not be tesied due 10 low solubility in the common
solvents. ? Little or no activity,
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Tumor Localizing Agents. 1.
Radioiodinated Analogs of
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Wagner! has reviewed the inportant role currently
being played by radioactive pharmaceuticals as diag-
nostic agents in clinical medicine. With the advent of
a number of radiopharmaceuticals and the develop-
ment of accurate detection instruments, it is now pos-
sible to externally scan most organs and major parts of
the body. To date, however, no agent has been found
which is suitable for photoscanning the adrenal gland
and its associated tumors. As part of a broad program
aimed at the development of a radiopharmaceutical
which may be of value in the diagnosis and therapy
of adrenal tumors, we wish to report on the synthesis
and tissue distribution of some radioiodinated analogs of
1,1-dichloro-2,2-bis(chlorophenyl)ethane (DDD).

Our iuterest in structures related to DDD waus
prompted by the many reports in the literature indi-
cating a predilection of these substances for adrenal
tissue.? Nelson and Woodard? observed that commer-
cially available technical p,p’-DDD caused necrosis
of certain regions of the adrenal cortex in dogs. Some
years later, however, two groups found that the adreno-
corticolytic action of the commercial product was
actuallv due to the o,p’ isomer present as a contami-
nant.*é Since that time, 0,p’-DDD has been the sub-
ject of & number of biological and clinical investiga-
tions and these have been recently reviewed by Nichols.?
Further stimulus to the study of op’-DDD and related
compounds was provided when this substance was
found to produce tumor regression i cases of metastic
adrenal cortical carcinoma® and to cause remission of
symptoms in patients with Cushing’s syvndrome.”

(1) H.XN. Wagner, Clin. Pharmacol. Tlerap., 4, 351 (1963).

(2) €Y. J. Nichols in *The Adrenal Cortex.,'" H. D. Moon, Ed., . k.
Hoebner, Inc., New York, N. Y., 1961, p 84.

(3} A, A. Nelson and G. Woodard, Arch. Pathol. 48, 387 (1949).

(4) J. Nichols and G. Hennigar, Exptl. Med. Surg. 18 310 (1957).

(5} C. Cueto and J. H. V. Brown, FEndocrinology, 62, 324 (1958).



