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part of this substance was recrysiallized fromn EtOAc; the pure
orange erystals melted at 166° dee.  Anal. (CeHiBroN,S) C, 1, N.

{rans-2-Bromo(4-nitrobenzenesulfonamido)cyclohexane (I).
N, N-bibromo-4nitrobenzenesnlfonamide (10 g) was added tooa
mixture of cyclohexene (30 ml) and CCly (15 ml). A whire pre-
cipitate appeared with slight evolution of heat. After the exo-
thermic reaction subsided, the mixture was refluxed for 2.5 hr,
and the precipitate wax filtered with snetion.  Reerystallization
1ItOH) gave colorless needles, mp 170-171°, vield 8.8 g (R7.37, .
Anal. (CulBrN.OS) C, T, N

{rans-2-Kthoxy-1-(4-nitrobenzenesulfonamido )cyclohexane
(HI).-—2-Broua-1-(4-nitrobenzenesnlfonamido)eyvelohexane (I) {33
g) was added to a solution of Na (0.2 g) in absolnte E1OH (30
ml). The mixture was refluxed on 1 stemn bath for 2 e, After
ihe =olntion was coaled, 3.5¢: TIC1 (4.1 ml) was added and allowed
ta stand 1o yield 2.1 g (7597) of pale vellow needles, wmip 140--141°
ifram MeOH).,  Anal. (C HyoN,0;8) C, H, N,

N-(4-Nitrobenzenesulfonyl)cyclohexenimine (II).—Dried Ag,O
(prepared fram 3 g of AgNO;), T (2 g), and Me,CO (25 ml) were
nixed and refluxed far 6 hr. The precipitate was filtered off
and the filtrate was evaporated ta dryness under rediced pressare.
The residue was recrystallized (CH,) giviug pale yellow needles,
mp 133-136°, vield 1.25 g (80.777). This compound was also
ohtained by the treatinent of I with AgOAc in Celg  Anal.
(CEITnNOS) €, T, N,

trans-2-Acetoxy-1-(4-nitrobenzenesulfonamido)cyclohexane
V).~ A mixture of 11 (0.5 g) and AcOH (3 ml) was refluxed for
S Afrer cooling, 1H:0 (2 ml) was added; the white precipiiate
wug recrystallized (1StOH) yielding vellow granules, 0.0 ¢«
190C, ), mp 157-158°, lnal. (C11,:N068) C, H, N.

{rans-2-Chloro-1-(4-nitrobenzenesulfonamido)cyclohexane (V).
--A mixture of IT (0.764 g) and 1397 HCI (4.2 l) was refluxed
far 3 hr.  After cosling, the precipitate was collected and re-
crvstallized (EtOH), nip 1730-151°, vield 0.574 g (89¢7). Anal.
(CLHECIN.OS) C, H, N.

Catalytic Reduction of Nitro Compounds I, III-V.—These
compaunds were reduced catalytically in EtOH (PtO:) to the
corresponding amina componnds (VI-IN, respectively) in good
vields as follaws: VI, mp 174-173° [Anal. (C,HizBrN,0:8) €,
H, NJ; VII mp 105-106° [Anal. (CulleN.O9) ¢, H, N
VIIL, mp 157-138° [inal. 1CHNO8) €, N1 IN, mp
1539-160° {Anal. 1CHCINGO.Sy C, 1, NI VI was treated
with Ae() 10 give Oans-2-hromo-1-{4-acetamidobenzenesulfon-
wnidalevelohexane N, nip 179-180° [dnal. (C 1 BrNO%)
¢, 11, NT.
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Cinnoline eompounds have been recommended as drugs in the
chemotherapy of trypauosomiasis,! as bactericides and anti-
parasites,? and i antituinor sereening.®  The antilenkemic activ-
ity of wvarious 4-snbstitnted benzylthiocinnolines reported by
Casile and his cowarkers? aronsed our interest in preparing a
series f substituted phenyl cinnolyl sulfides and subjecting them
for pharmacological sereening. This paper describes the prep-
aration of soine new substitnted-phenyl ciunolyl sulfides.

(1) J. R. Keneford. . M. Lourie, . 8. Morley, I. C. E. Simpson, J.
Williamson, and P. 1. Wright, J. Chem. Soc., 2595 (1452).

() E. P. Taylor, M. 1J. Potrer, H. O. J. Collier, and W. C, Austin, British
PPatent 812,004 (May 6, 1959); Chem. Ahstr., 58, 18971 (1159).

1:4) R. N. Castle, II. Ward, N. Wlhile, and K. Adacli, J. Ory. Chem.. 25,
570 (1060).

(4) R. N. Castle, K. Adachi, and W, D, Guither, J. Heterocyclic Chem., 3,
400 (1067).

NEW COMPOUNDS

Val, 11

Experimental Section®

General Procedure.-The weitliod ix illn=ivared wiily the prep-
aration  of - Z-chlorophenyl 4406, 7-dimethoxyeinmolyl)  =nlide,
Toadry =elntion of NaOkt from Na (0,02 g-aiom) in ahsolnte
IO (20 ml) under Ny was addell withshaking o-chlorothiophenol
(0.02 mole) followed hy addition of 0.02 mole of 4-chlors-6,7-
dinethoxyeimelined  The reaction mixture wax refluxed For
2 e inder Ny, dilnted with suflicient 1.0, mid made adlkaline 1o
dissolve the mmrencied thiophenol.  The =alid macerial was
filrered md reeryialized from dibne IO mp 1641657,
vield Lo g Compornds prepired in this way ave listerl in Table 1.

Tanma |

e Forwula?
1 Cell; 72 165 CirslhaNgOgR
2 p-CHCelly 04 IR1-182 CirIHisNL O N
A o-C1Ch g 75 132 CrgthCING DR
1 n=-C1CI T, RE] 176-177 CrslTCINGOpS
o p-ClCgH 47 104 ClelCINGOLS

t 2,5-CLCeT 67 200201
7 3,0-CLCT, a8 177-178 Cisl TiCLNLOLN
3:4-CLC T, 68 1492 Crol HaClL Ny Our

« All compounds were recrystallized from ECOH-1T,0. * All
compoinds were analvzed satisfactarily for C, I, N. < Thix com-
paind was analyzed satisfactorily for C, H.

CrsI T CLN, O
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(5) Melting points were taken in capillary tubes and are uncorrected,
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The availlability of hamopiperazine (1,4-diazacycloheptane) by
a novel and simple synthesis? has inade it passible to prepare a
series of symmetrical N,N’-dialkylhomopiperazines aud their
quaternary anmmounium salts. The bis-quaternary dimethosul-
fates were prepared for the purpose of determining their bace-
tericidal properties in comparisan wirh homologous componnds
derived from N,N’-dialkylpiperazines and with N-alkyl-N-
methylpyrrolidiniin  methosulfates  and  N-alkyl-N-methyl-
morphalininm and -rhiamorpholinium methosulfates previously
described.®

Experimental Section*

Symmetrical N,N‘-dialkylhomopiperazines (Table I) were
prepared by refluxing 5 g (0.05 mole) of hamopiperazine with

(1) Abstracted in part iront the thesis of K. K. Jones presented 10 Lafay-
ette College in partial fultillnient of the requirements for the degree of B.=.
in Cliemistry, June 1964,

(2) F, Poppelsdorf and R. (". Myerly, J. Org. Chew., 26, 131 (10i1).

(3) (a) D. R. Smitl, J. W. Curry, and R. L. Eiffert, J. Am. Chem. Soc.,
72, 2969 (1950 (h) W. 1'. Hart and M. I, McGreal, J. Org. Chem., 2%, 81
(1957); () ibid., 28, 87 (1947), and references cited tlierein.

(4) Melting points were Iunken in capillary tubes and are corrected. Ile-
mental analyses were (eterinined hy Drs. Weiler and Strauss, Ox(ord, ln-
¢land., Wlere analy es are indicated only by svmbols of the elements,
analytical results obtained for tliose elements are within +=0.4% ol 1he
theoretical value.
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