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hyde dissolved i1 10 mil of CHyNU: and 10 ml of 1<tOH was
added 1.5 g of NHOAce and 2 mi of glacial HDAce. The mixtire
wits heated with stirring for 45 min.  Cooling gave a precipilate,
which was recrystullized twice (MeCO-Ha)) to vield 0.1 g
CI0CE) of the desired produet, mp 196-198°0 Aned. (CalT;BraN:-
0,1 C, N,
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Making nse of the nctivated flnorine atoms in 4,4'-
difinorodiphenyl sulfone, we have already! prepared a
nnmber of substitited aminodipheny! snlfones.  Some
of these componnds showed promistng antimalarnil
activity.

The reactions of 4.4'-difluorodiphenyl sulfone with
varions amines howed a broad pattern of reactivity in
the replacement of the I' atoms.  Weak amines, such as
antline. did not react while others like piperidine. mor-
pholine, and hydrazine reacted ensily to replace both
I atoms. NHy replaced only one 17 tom, even at
140°.

With a view to enhance the activity of the 1Y atons,
1t wiax considered logical to introdiee another electron-
withdrawing group at 3.3 posittons.  Thus 44'-
difluoro-3,3’-dinitrodiphenyl sulfone was selected ns
starting material for the preparation of many com-
pounds. It was found to be mueh more reactive than
4 4'-diflnorodiphenyl sulfone and presented no problem
in reacting with aniline and other weak amines. The
compounds and their constant= are detailed in Table 1
on the following page.

Pharmacology. - The compounds were tested for

1y 1. Bader, J. F. Hoops. J. H, Biel, H. 1. Koelling, R. G. Stein, and
1. Singh, J. Med. Chem., 12, 708 (1969).
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thetr antimeadariad activity against Plasmod ivine bevgla
1 mice by Dro Lo Reme, University of Muoat, Mimd,
Flao, secording to the sereectiing procedire previonsly
described.”  None of the compounds were found to be
Agnificantly setive. The masimum tneredse i menn
survival thne of the treated mice was 1.6 diys Tor 1,
LA divs for 30 1.0 diay for 20, and 0.8 day for 13, The
Lt one <howed (wo toxie deaths, Al others were
nontoxie,

Experimental Section

4,4’-Di(substituted amino)-3,3’-dinitrodiphenyl Sulifones (1
16, 18, 19).---The startaig material for thiese componuds wis
4,4'-diflioro-3,3’-dinitrodiphenyl sulfone itud the desired amines,
DMSO was used ax a solvent and the mixtnre was heated i
varions temperatures and for varions periods of time as showie
in the table. T'wo variations of the general procediae were em-
ployed. TInone, the reacting nmine was used i 3-5 M excess und
this excess took care of the liberated 11T, Where ouly nolar
proportions of the reacting amives were available, KGN was
added ax ap acid acceptor. Two typienl procedures arve given
helow,

4,4'-Dibenzylamino-3,3'-dinitrodiphenyl Suifone (4). - A mix-
e of 44-diflioro-3,3"-dinitrodiphenyl <ulfone (25.0 g, 0.073
mol), benzyvlamine ¢32.0 g, .30 mol), and 100 ml of DNSO) was
heated at 95° for 2 lu. The mixture was cooled to room ten-
perature and dilitted with 1500 ml of FLO. The precipitated <olid
wax removed by filtration and ervstallized Trom CHLCL to give
343 g 190.0% ) of the produect, mp 233 2334°,

4,4'-Diadamantylamino-3.3’-dinitrodiphenyl Sulfone (95, - A
nixture  of 4,4’-difluoro-3,3’-dinitrodiphenyl sulfoune 153 g,
0.026 mol), adamantylamine hydrochloride (1.0 g, 0.0532 mol),
6N (20.2 ¢, 0.2 tol), and 30 mi of DMSO) was vefluxed for 3 hr.
The reaction mixtiae wias ¢ooled to roomn temperature, dilnted
with ubout 11 of 11O and the precipitated solid was removed by
fdiration. TCwas cryvstallized from tolnene to give 126 g (SK.0€])
of the produet, mp 208-301°,

4,4'-Di(substituted amino)-3,3'-diaminodiphenyl Sulfones (20,
22-25). -'T'he rechietion of the correspouding 3,3'-dinitro derivi-
tives wus carried oat with Fe and HCL e KtOH. Comporaids
20, 23-25 were isolated ax free hases while 22 was characterized
ax g HCL o The geveral procedure is exemplified by the following
rediet ol experiiiend.,

A mxture of A -dipiperidwo-s,y -diniteodiphenyl - sulfoue
A10.0 g, 0.021 mobi, e powder (30.0 g, U7 g-ntom), aud 2 1, of
O was heated on the steam bath aud eoncentrated HCL (80
mi i was added to 10 e small poctions over a period of aboid 0.25
hr.  1leating was coutinned for another 2 hre. The hot mixinre
ws filtered to remove exees< Fe, made buste with 300 NaOQIU, aud
filtered and the filtrate was evaporated to devuess. The residue
wies ervatallizid (rone MeOT to give 7.0 g 180,007 of the producet,
mp 1906 -108°.

4,4'-Di(N-isopropylidenehydrazino)-3,3'-dinitrodiphenyl Sul-
fone (171% -l'o s reflaxing solutione of 4 4-dihyvdrazine-3,3'-
dinitrodipheny! =ulfowe 3.5 g, 0.0005 mob) in 253 il of 2 N 1Ol
and 300 mioof MeOTD was added 100 ml of Me.CO. A vellow
peecipitate was immedintely formed, which was removed by
fltration and twice ervstallized from Me,CO ro give 3.0 g (70,5 ¢
of the proditet as yellow-orange needles, mp 250-252°.

4,4'-Di(4-methylpiperazino)-3,3’-diacetamidodiphenyl Sulfone
1215, A solution of 44-di(4-inethyipiperazine)-8,3'-diaminodi-
pheuyl sulfone 3.5 g} in 50 mil of Acy0 was refluxed for 1 hr.
Tixcess Aca) wasx removed nnder vacuitm, the residie was
taken up in Me, Q'O aud made basic with a saturated solution of
NallCOy, and the precipitate was filtered. It was erystallized
from 1 Celg-xvicne mixture to give 1.3 g (31670 of the produet,
mp 228--231°.
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Time, Temp, Yield, Crystn
No. R R hr °C % solvent Mp, °C*® Formula?
ol N
1 CHN  N— NO, 2 93 81.0  ~PrOH 201-203 CrHasN 6068
2 m-OHCsH,NH NO, 5 130 28.0 EtOAc— 220-222 CoH;gN,OsS
toluene
3 n-C;H,NH NO, 2 95 05.0 CH,Cl 141-142 CioH3oN(O6S
heptane
4 C¢H.CH,NH NO, 2 95 90.0 CH,Cl, 233-234 CasH2oN,O6S
5 HOCH,CH,NH NO, 2 a5 R0.0 FtOAc 211-213 CiHiuN OsS
6 CHgOOCC2H4NH NO; 9] 0 }‘:T()Ai' - I 71) . -‘-J 172 . B (‘:90H22N4010\S
Me,CO
* HO—CA - NO, 2 95 8.0  MeOH 154-156 CaeHuN 058
8 CH;00CCH,NH NO, 3 130 25.0 Me,CO- 204-208 CisHisNO8
heptane
NH—
9 NO, 3 130 88.0 Toluene 298-301 CioHgN,O6S
0 It gN N()_v 2 Reflux 92.0 CGHG— 127-130 C20H36N406S
heptane
11 { _\_ — NO, 2 99 99.8 CH,Cl,— 187-188 CooHygN, (S
MeOH
12 o N— NO, 2 95 99.0  CH.Cly- 203-204 CaooHaoN,058
—~ EtOH
13 @)VH— NO, 3 130 76.6 EtOH 240-251 CrsH3uN,O6S
N
CHQ
14 NH— NOQ 3.5 125 93.0 CHQCI'Z_ 257 032H24N6()SS
MeOH
ON
15 .\THz NOz 1.5¢ 140 83.6 ‘\IGQCO— 287 dec C19H10N406S
EtOH
16 NHzNH NOZ 5 min 0 &81.3 DMAC 284 (e(plodee) C]zH]zNaOsS
17 (CH;),C=NNH NO, 70.5 Me,CO 250-252 C1sH3oNsOeS
18 (HOCH,CH,;).N NO, 3 130 24 .4 MeOH- 152-165 CapoHsCloN 0,08
-2HCI EtOAc
19 @_NH NO, 3 130 97.3  Xylene 234-256 CoHisNOsS
/N 3¢ - .
20 CH.N  N— NH, 43.6 EtOH 232-235 CaH3N¢0s8
TN
21 l'HiN\_/N— NHCOCH; 31.6 CeHe"X}'lel’le 228-231 CstaeNeOpS
22 n-C.’,H]]NT{ N }ICI NH_v . HCI 75 . 0 182—186 C22H33CI4N4OQS
23 HO—CN—— NH, 20.0  MeOH 121-125 CoHiN(OS
24 { N— NH, 80.0 MeOH 196-198 Cp2HyoN,O,8
. /N - an =
25 0 N— NH, 20.4 CHzClz— 248-250.5H C20H23N404S
— MeOH

@ All melting points are uncorrected. ® Compounds 1, 2, and 20 were analyzed for C, H, N; 3-19, 21, 23-25 for C, H, N, S; 22for C,
H, N, Cl. All analyses were within =0.49, except for 16 where N: caled, 22.82; found, 22.30. < NH; gas was bubbled through the
reaction mixture at 140° for 1.5 hr.



