204
an agueons acetic acid solution of the material o pll 5 with
NIHLOTM.

Acknowledgment.—We wish to thank Dr. I, Leonard of the
Psychopharmacology Research Branch of National Institute of
Mental Health, and Dr. W, F. Gannon of Regix Chemical Co. for
their consultation on this work.

Some N-Substituted Derivatives of
Bis(4-amino-3-nitrophenyl) Sulfone'
Wirniam F. Hawr,

Department of Chemistry, Lafayetie College,
Easton, Pennsylvania 18042

Manrnin T MeGrear, Rrra T, Exricar, axop Roenrr V. Mank

Department of Chemdstry, St. John's University,
Jamaica, New York 11432

Received October 11, 1966

As part of a systematic study of the chemistry of bis(4-chloro-
J-nitrophenyl) sulfone? several N-substituted derivatives of
bis(4-amino-3-nitrophenyl) sulfone® of potential physiological
interest, have been prepared.
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N-Substituted derivatives of bis(4-amino-3-nitrophenyl) sui-
fone, listed in Table I, were prepared by iwo variations of the
same procedure.

Procedure A. -“T'o bizs(4-chloro-3-uitrophenyly satfone (3.77 g,
0.01 mole) and 5.5 g (0,04 mole} of anhydrous KO0y, 0.025 mole
of freshly distilled amine dissolved in 60 ml of absolute ethanaol
was idded and the reaction mixture was refluxed for 3 hre with
stirving,  In some cases, after 2 hr of vefluxing 6 mil of water wis
added and the refluxing was continued for wn additional 1 e,
The cooled reaction mixture was poured into 200 ml of water.
The precipitate was filtered, washed with water, und air dried,
The crude product was treated with decolorizing carbon o the
appropriate solvent, frequently glacinl aretic acid or ethanol,
and was recrystallized several times,

Procedure B wux the same as procedure A except that 0.045
mole of amine dissolved in 200 ml of absolute ethanol was used
in the absence of K.COy I on slow cooling an ol separated,
the reaction mixture was refluxed an additional 20 min und then
cooled slowly.  The precipitate was filtered, washed with water,
air dried, treated with decolorizing carbon in aleohol solution,
and finally recrystallized several times from the approprinte
solvent.  In o few cuses where the produet failed to sepurate,
the reaction mixture was poured into 400 ml of water and worked
up as in procedure A,

In some casesx where products were obtained ouly as oils using
procedure A, the use of procedure B resulted in eryztalline prod-
uets.  In genernd better yields were obtained by the use of pro-
cedure B.
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N-RURSTETUTED DERIVATIVES OF BIS(4-AMINO-3-NITROPHENYL) SULFON 1Y

R&N@—\ S0,
No. /.

Pro- Re-
e Yield,? Mp. erystn
No R R dure o °C solvent®
1 Clis 11 A 70 249250 AcOH
2 CHs CHy A 4 169-171 AcOH
3 n-CsHe H A 8% 150-151 AcOH
4 1-CiHe I \ 85 122-124 Bt
5 n-Celliz 1 I8 43 104-105 Et
6 n-CiHis H A 45 74=75 AcOH
7 n-CsHe 11 B 3 76-78 E-H
8  n-CioHu 11 I 56 87-88 Ey
9 n-CppHy I B 36 84-83 Fu
10 n-CisHa H \ 29 82-83 A
I n=Crellis 17 A 36 83-83 A
12 n-CisHa H \ 17 91-92 A
B n-Chigilar Clla 1B 75 81-83 Et
14 m-CHsCeta4 H B 23 196--198 An
15 p-CHsCesHs I \ 44 221-223 R-P
16 p-CHsOCsHy H A 58 238-239 T
17 p-CaHsOCsHs H A 65 216-217 T-pP
18 ~CH:CH:OCHCHa- \ 04 204-206 AcOH
19 —CH2(CHo) o CH A 44 227229 A

« All compounds are yellow.
ether, It =

Experimental Section*

Bis(4-chloro-3-nitrophenyl) sulfone was prepared in 979
vield by the nitration of bis(4-chlorophenyl) sulfone by the
method of Buehler and Masters.s:?

(1) Abstracted in part from the theses of R. T. Enright and R. V. Mark,
presented to the Graduate School of St. John's University in partial fulfill-
ment of the requirements for the degree of Master of Science, June 1964 and
June 1966, respectively.

(2) W.F. Hart and M. E. McGreal, J. Med. Chem., 8, 141 (1965).

(3) For previousliterature see (a) F. Ullinann and J. Korselt, Ber., 40, 643
(1907); (h) R.J. LeFevre and E. E. Turner, J. Chem. Soc., 1113 (1927).

(4) Melting points were taken in capillary tubes and are corrected.
Elemental analyses were determined by 1Jrs. Weiler and Strauss, Oxford,
Lingland.

* Yield calculated after one recrystallization.
ethanol, I = heptane, AcOM = glacial acetic acid, P = petroleum ether, T =

e Found, -

FFormula 2 by C 11 N =

C1aHi1aN4Og3 15.29 8.75 45.03 3.77 61
Ci1sHisN4Os3 14.21 8.12 49.21 4.72 08
CogHaeN4OsS 12.43 T7.11 33.53 5.28 J1
CaoHzeN 4068 i 1243 7.1 ; 2 5.20 Ou
CzHaN4O6S 56 .61 6.78 11.06 6.33 56.98  6.92 At
C26H3sN4OsS 58.40 7.16 10.48 5.99 58.61 01
CasH42N4O6S 59.76 7T.52  0.96 5.69 60.02 G4
CyHsoNeOs8 62.10 8 1+ 9.03 5.18 62.12 8 12
CaHpsN4OsS 64.06 8.66 8.30 .75 64.42 8.72 8K
CanHeeN4OsS 65.71 9.10 7.66 4.38 65.67 8.938 46
CyHuN1Os8 87.13 047 712 4.07 66.98 0.89 4.01
CaxHeN4OsS8 68.36  9.80 .64 3.80 68.36 0.49 38T
CooHaNOeS  68.92 9 95 6 43 3.68 68.86 3,50
Cuk $:068 60.22 4,28 10.81 6.18 60.08 6.12
Cee H2aN4OsS 60.22 4.28 10.81 ©6.18 60.25 4. 6.00
C2sHnN4OsS 56.72 4.03 10.18 5.82 56,94 4.17 6.0
CasHusN4OsS 48,12 +.53  9.68 5.54 58.34 4.59  9.54 bH.dn
CanHpeN:OsS 50.20 4.63 11.71 6.70 50.03 4.85 11.83 6.7H
CHa:N4OsS 53.80 4.47 12.55 718 53.54 4.80 12,62 7.2

<A = acetone, An = acetonitrile, B = benzene, 1)

toluene.

The derivatives of methylamine and dimethylamine (1 and 2,
Table I) were prepared by procedure A, using a large excess of the
amine hydrochlovide and anhydrous K,CO; The vields were
not improved by procedure B emploving pressure at 150° for
4 hr# but the products were more readily purified.

Several attempts to N-alkylate the products which were sec-
ondary amines using methyl iodide or dimethyl sulfate under
various conditions were unsuccessful. Similarly, all attempts to
quaternize the products which were tertiary amines using methy!
iodide, dimethvl sulfate, beuzyl chloride, or methyl p-tolnene-
sulfonate were unsuccesstul.

(5) . AL Buebler und . 1L Masiers, J. Oryg. Chem, 4, 2062 (1G39).



