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Ti a study of amino acid transport and binding by ascites cells
in wvivo and in wvitro of three isomerie g-(aminonaphthyl)-a-
alanines, it was found that the separation of the enantiomers of
two of these compounds could be achieved throngh paper chro-
matography.28  We are now reporting the syntheses of these
new componuds (Table I).

Experimental Section*

The required methylnitronaphthalenes were prepared essen-
tially accordingly to literature procedures.f=8 These compounds
were found to be consistent with the proposed structures by
umr and infrared spectra; further they all showed single-spot
thin layer chromatograms.®

1-Bromomethyl-4-nitronaphthalene..—A mixture of 3.9 g
(0.0208 mole) of 1-methyl-4-nitronaphthalene, 3.72 g (0.0208
mole) of N-bromosuccinimide, 50 mg of benzoyl peroxide, and
100 ml of CCl; was refluxed by means of an ultraviolet lamp.
After 5 hr, the NBS appeared to be consumed and thin layer
cliromatography showed the appearance of a new compound.
The mixture was cooled and filtered, and the filtrate wa~x evapo-
rated 7n racuo to give 5 g of a yellow semisolid. The material
was recrystallized from cyclohexane.

Diethyl 4-Nitronaphthyl-1-methylformamidomalonate.—To a
solution of sodium ethoxide [0.86 g (0.0376 g-atom) of sodium
in 100 ml of ethanol] and 7.6 g (0.0376 mole) of diethy! formami-
domalonate was added a solution of 10 g (0.0376 mole) of 1-
bromomethyl-4-nitronaphthalene in 75 ml of ethaunol and 75 ml
of THF. A solid resulted on the addition of about half of the
halo compound. After complete addition, the slurry was
stirred for 3 hr at room temperature. The solid was collected
and washed well with THF and water. There resulted 8.9 g
of material, mp 217-219°. Evaporation of the reaction mother
liquor gave an additional 3 g of solid, mp 180-219°. The com-
bined crops were recrystallized from ethyl acetate.

3-(4-Nitro-1-naphthyljalanine.——A mixture of 10.0 g (0.0758
mole) of diethyl 4-nitronaphthyl-1-methylformamidomalonate,
25 ml of glacial acetic acid, and 25 ml of 409, HBr was refluxed
for 7 hr. The solution was cooled and the pH was adjusted to
5 with NH,OH. There resulted a yellow solid which was
collected, washed well with water, and air dried to give 5 g of
material. The prodiet was recrystallized from an aqueous acid
solution by adjusting the pH of the solutiou to 5 with NH,OH.

3-(4-Amino-1-naphthyl)alanine.—A mixture of 2.0 g (0.007
mole) of 3-(nitro-1-naphthyljalanine, 100 ml of 29, NaOH, 0.1 g
of 56, Pd-C, and 3.16 kg/cm? of hydrogen was shaken at room
temperature until the calculated amount of hydrogen was ab-
sorbed (15 min). The reaction mixture was filtered through a
Celite pad. The clear filtrate was adjusted to pH 5 with acetic
acid and refrigerated overnight, and the resulting tan crystals
were collected. The product was recrystallized by adjusting
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As part of a systematic study of the chemistry of bis(4-chloro-
3-nitrophenyl) sulfone? several N-substituted derivatives of
bis(4-amino-3-nitrophenyl) snlfoue? nf potential physiological
interest. llnve been prepared.
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N-Substituted derivatives of bis(4-amine-3-nitrophenyl) sul-
fone, listed in Tuble I, were prepmd by two variations of the
same procedure.

Procedure A. -To bis(4-clidoro-3-uiivophenyly sulfone (.77 &,
0.01 mole) and 5.5 g (1LO4 mele} of anhydrons IGO0y, 0,025 nnde
of freshly distilled amine dissolved in 60 ml of absohue erhanel
was dded and the reaetion mixtire was vefluxed Tow 5 he with
stiveing. 1o seane vases, after 2 he of refluxing Gl af wiler wis
ndded and the refluxing was continned for e aadilitional 1 by
The cooled reaction mixture was ponred nro 200 ml of witer,
The precipitate was filtered, washied with water, und oiv dried,
The ernde produet was treated with decolorizing varvlwnr i 1hie
appropriate solvent, frequently ghicinl acetic acid ar ethanet
and was recrystallized several times,

Procedure B wis the same as procedure A except that 0.043
nle of amine dissolved in 200 ml of absolnie ethanel was uxed
in the absence of KuCOy I on slow conling an oil separated,
the rexction mixture was refluxed an additional 20 min wnd then
cooled slowly.  The preecipitute was filiered, washierl with water,
air dried, treated with decolorizing carbon in aleohol sohitisu,
and finally recrystallized several times how the appropriate
solveut. 1u a fow cnses where the produet failed to sepurate,
the reaction mixtire was ponred tinto 400 ml of water and worked
up s in procedure .

In some caxex where products were nbtained vnly ax vils nsing
procedure A, the nse of procedure B resulied in ervxtallive prod-
nets. Tt genernl bether yields were vbtained by the nse of priv-
cedure 3.
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N-SERSTITUTED DERIVATIVES OF Bis(d- AMINO-3-NIPROMIENYE) SU1L10ON1Y

RleNQ—\SO_
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Peve Re-
s Viehl ! Mp. erystn
Nt R R thure e °C solvent®
1 Clls 11 A 50 249-250 AcOlL
2 CHs Cll A v 169-171 AcOlIl
3 n~CsHle H A 88 150-151 AcOH
4 4-CsHs 11 \ 85 122-124 Bt
i n-Csllis 11 I8 43 104-105 Etv
6 n-Cillis & A 45 =75 AcOH
7 n-CsHy It I 34 76-78 E-H
8  n-Ciotlu 11 I 56 87-88 Ey
9 n-CiaHay 1 I B 81-835 E
10 n~CisHue 11 A} ] 82-83 A
1 n~ChoHig 3 A Bil 83-87 .
12 n-CsHa 31 A 17 H1-92 A
133 n-CisHar Clla Is 75 81-83 Bt
14 m-CHsCs11s 11 It 24 106—-198 An
14 p~CHCsHy H A} +4 2212234 B-F
1t 7-CHsOCsHy H A 3 238-234% T
17 p-0uHsOCsHs 1 A 63 216-217 T-P
18 —~CH:CH.OCHCHy— A 04 204-206 LeOH
34} —CHy(CHg) o CHy A 44 227229 A

« All compounds are yellow.

® Yield calenlated after one receryvstallization.

B e i 071 1111 SRS P e 113 1) SRR

Formula (& )& N s C 11 N ~
CraHuN4Os3 45 .89 3. 45.93 3.77 13.18 8.61
Cis118N4Os3 48.72 4. 49.21 4.72 14.98 8.08
CugHaeN4OsS 53.32 5.4 a4.03 5,26 12,44 T 11
CuHoNOsS  33.32 5. 162 5. 1t Toon

CuaHlssN4OsS 56.01 6. 5.8 98 B3.92 1
CesHasN4aOsS  58.40 7, 5.4 .61 10.7
CasHeN4OsS 39.76 7.9 0. .t 6G0. 02 10.
Ca:HsoN4OsS 62.10 8 9. 5. £62.12 9.0
CaHesNsOsS 64.06 8. 8. . G442 8.48
CanlleeN4OsS 65.71 .10 7t 4. 1. 67 v
CaHnN1Os8 67.13 4 47 To12 407 GG 98 T.22
CasHsNa068 68.36  9.80 fi. vt 3,80 G8. 36 6.6
CrolssNsOsS 68,92 9 .95 643 3.68 118.86 6.
Cusl2aN:O08 60.22 4,28 10.81 .18 G0.08 4 10.
CeeH2aNaOg® 60.22 1,28 10.81 6.18 nh.25 4 10.
CusHyaN4Os8 56.72 1.03 10.18 5.82 A4.94 4. 10.
CusHusN4OsS 58.12 4.53 9.68 4.4 58.34 4.5 9
CaHaaN:OsS A2 4.63 11.71 6.7D .03 4.85 11,8
CugHagN3OsR A3.80 4. .47 12.58 TUIR A3.54 4,80 12 6

“A = acetone, An = acetouitrile, B = benzene, 1o

ether, 10t = ethauol, IT = leptane, AcOH = glacial acetic neid, P = petrolenm ether, T = tolneunc.

Experimental Section*

Bis(4-chloro-3-nitrophenyl) sulfone was prepared in 079
vield by the nitration of bis(4-chloroplienyl) sulfone by the
methiod of Buehler and Masters.5.2

(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) IFor previousliterature see (a) . Ullmann and J. Korselt. Ber., 40, 643
(1507): {(b) R.J. LeFevre and E. E. Turner, J. Chem. Soc., 1113 (1927).

(4) Melting points were taken in capillary tubes and are corrected.
LElemental analyses were determined by I)rs. Weiler and Strauss, Oxfonl,
Fnghnl.

The derivatives of methylamine and dimethylamine (1 and 2,
Table 1) were prepared by procediire A, using a large excess of the
antine hyvdrochloride aud auhydrous KyCO;. The vields were
not improved by procedure B emploving pressure at 150° for
4 Tir*s but the products were niore readily purified.

Several attempts to N-alkvlate tlie products which were sce-
ondary amines nsing methyl iodide or dimethyl sulfate under
various conditions were unsnecessful.  Similarly, all attempts to
(quaternize the products which were tertiary amines using methy!
iodide, dimethyl sulfate, benzyl cliloride, or methyl p-tolnenc-
silfonate were unsnceessful.

() Co AL Baehler minl 00 L Masiers, . ey, Chom, 4, 262 ¢ 1934).
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