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Syntheses of Some Aminonaphthylalanines1 
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In a study of amino acid transport and binding by ascites cells 
in vivo and in vitro of three isomeric /3-(aminonaphthyl)-a-
alanines, ii was found that, the separation of the enantiomers of 
two of these compounds could be achieved through paper chro­
matography.2." We are now reporting the syntheses of these 
new compounds (Table I). 
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Experimental Section4 

The required methylnitronaphthalenes were prepared essen­
tially accordingly to literature procedures.6 _ s These compounds 
were found to be consistent with the proposed structures by 
nmr and infrared spectra; further they all showed single-spot 
thin layer chromatograms.9 

l-Bromomethyl-4-nitronaphthalene.—A mixture of 3.9 g 
(0.0208 mole) of l-methyl-4-nitronaphthalene, 3.72 g (0.0208 
mole) of N-bromosuccinimide, 50 mg of benzoyl peroxide, and 
100 ml of CC14 was refluxed by means of an ultraviolet lamp. 
After 5 hr, the NBS appeared to be consumed and thin layer 
chromatography showed the appearance of a new compound. 
The mixture was cooled and filtered, and the nitrate was evapo­
rated in vacuo to give 5 g of a yellow semisolid. The material 
was recrystallized from cyclohexane. 

Diethyl 4-Nitronaphthyl-l-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 diethyl formami-
domalonate was added a solution of 10 g (0.0376 mole) of 1-
bromomethyl-4-nitronaphthalene in 75 ml of ethanol and 75 ml 
of T H F . 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 T H F 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-l-naphthyl)aIanine.—A mixture of 10.0 g (0.0758 
mole) of diethyl 4-nitronaphthyl-l-methylformamidomalonate, 
25 ml of glacial acetic acid, and 25 ml of 40% HBr was refluxed 
for 7 hr. The solution was cooled and the pH was adjusted to 
5 with XH4OH. There resulted a yellow solid which was 
collected, washed well with water, and air dried to give 5 g of 
material. The product was recrystallized from an aqueous acid 
solution by adjusting the pH of the solution to 5 with NH4OH. 

3-(4-Amino-l-naphthyl)alanine.—A mixture of 2.0 g (0.007 
mole) of 3-(nitro-l-naphthyl)alanine, 100 ml of 2 % NaOH, 0.1 g 
of 5% Pd-C, and 3.16 kg/cm2 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 

(1) These compounds were prepared for the Psychopharmacology Re­
search Branch, National Institute of Mental Health, National Institutes of 
Health, Bethesda, Md., under research contract SA-43-ph-3021. 

(2) P. Zaltzman-Nirenberg, J. Daly, G. Guroff, and S. TJdenfriend, Anal. 
Biochem., 15, 517 (1966). 

(3) S. TJdenfriend, P. Zaltzman-Nirenberg, and G. Guroff, Arch. Biochem. 
Biophys., in press. 

(4) Infrared spectra were determined on a Perkin-Elmer Infracord, Model 
137, and ultraviolet spectra on a Perkin-Elmer, Model 202, recording spec­
trophotometer. Melting points were determined on a Thomas-Hoover 
TJni-Melt Capillary apparatus and are corrected. Microanalyses were per­
formed by Midwest Microlabs, Inc., of Indianapolis, Ind. 

(5) V. Vesely, F. Stursa, H. Olenjnicek, and E. Rein, Collection Czech. 
Chem. Commun., 2, 145 (1930); Chem. Abstr., 24, 3008 (1930). 

(6) J. S. H. Davies and A. E. Oxford, J. Chem. Soc, 118 (1931). 
(7) V. Vesely and J. Kapp, Rec. Trav. Chim., 44, 360 (1925). 
(8) V. Vesely, F. Stursa, H. Olejnicek, and E. Rein, Collection Czech. 

Chem. Commun., 1, 493 (1929); Chem. Abstr., 24, 611 (1930). 
(9) We thank Dr. John Daly of National Institute of Arthritis and Meta­

bolic Diseases for nmr spectra and their interpretations. 
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an aqueous acetic acid solution of the material to ] > 11 ."> with 
XIliOII. 
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As part of a systematic study of the chemistry of bis(4-chloro-
3-nitrophenyl) sulfone2 several N-substituted derivatives of 
bis(4-amino-3-nitrophenyl) sulfone3 of potential physiological 
interest have been prepared. 

Experimental Section4 

Bis(4-chIoro-3-nitrophenyl) sulfone was prepared in 07% 
yield by the nitration of bis(4-ehlorophenyl) sulfone by the 
method of Buehler and Masters.6 ' -

(1) A b s t r a c t e d in p a r t from t h e theses of R . T . E n r i g h t and R . V. M a r k , 
p re sen ted to t h e G r a d u a t e School of S t . J o h n ' s U n i v e r s i t y in p a r t i a l fulfill­
m e n t of t h e r e q u i r e m e n t s for t h e degree of M a s t e r of Science, J u n e 1964 and 
J u n e 1966, respec t ive ly . 

(2) W. F . H a r t a n d M . E . M c G r e a l , J. Med. Chem., 8, 141 (1965). 
(3) Tor p rev ious l i t e r a t u r e see (a) F . U l l m a n n and J . Korse l t , Ber., 40 , 643 

(1907); (b) R . J . L e F e v r e and E . E . Tu rne r , J. Chem. Soc, 1113 (1927). 
(4) Mel t ing po in t s were t a k e n in cap i l l a ry t u b e s a n d are co r rec ted . 

E l e m e n t a l ana lyses were de t e rmined by 1 trs. Weiler a n d S t r aus s , Oxford, 
E n g l a n d . 

N-Substituted derivatives of bis(4-amino-3-nitrophenyl) sul­
fone, listed in Table I, were prepared by two variations of the 
same procedure. 

Procedure A. -To bisH-ehloro-o-nitrophoiiyl) sulfone (o.77 g, 
'Mil mole) and 5.;"> g (0.04 mole) of anhydrous K2('<>;(, 0.02.". mole 
of freshly distilled amine dissolved in (iO ml of absolute eihanol 
was added and the reaction mixture was refluxed for '•> hr with 
stirring. In some cases, after 2 hr of refluxiug (i ml of water was 
added and the relluxing was continued for an additional 1 hi. 
The cooled reaction mixture was poured into 200 ml of water. 
The precipitate was filtered, washed with water, and air (hied. 
The crude product was treated with decolorizing carbon in the 
appropriate solvent, frequently glacial acetic acid or cthanol. 
and was reerystallized several times. 

Procedure B was the same as procedure A except that 0.1)4") 
mole of amine dissolved in 200 ml of absolute ethanol was used 
in the absence of K»CO:<. If on slow cooling an oil separated, 
the reaction mixture was refluxed an additional 20 min and then 
cooled slowly. The precipitate was tillered, washed with water, 
air dried, treated with decolorizing carbon in alcohol solution, 
and finally reerystallized several times fiom the appropriate 
solvent. In a few cases where the product failed to separate, 
the reaction mixture was poured into 400 ml of water and worked 
up as in procedure A. 

In some eases where products were obtained only as oils using 
procedure A, the use of procedure B resulted in crystalline prod­
ucts. In general better yields were obtained by the use of pro­
cedure B. 

The derivatives of methylamine and dimethylamine ( t and 2, 
Table I) were prepared by procedure A, using a large excess of the 
amine hydrochloride and anhydrous K2CO3. The yields were 
not improved by procedure B employing pressure a t lot)0 for 
4 hr8" 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 
quatemize the products which were tertiary amines using methyl 
iodide, dimethyl sulfate, benzyl chloride, or methyl p-t.oluene-
sulfonate were unsuccessful. 

(5) C . A. ISnehler and .1. K. Masi era, ./. thy. ('hem., i, 262 H 9 3 9 ) . 
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11 
11 
O h 
II 
11 
11 
11 
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dure 

A 
. A 

A 
A 
I! 
A 
11 
11 
I! 
A 
A 
A 
1! 
1! 

\ 
A 
A 
A 
A 

'' Yield 

Yield,' ' .Up. 
':•;. ° C 

70 249-250 
74 169-171 
88 150-151 
85 122-124 
43 104-105 
45 74-75 
34 76 -78 
56 8 7 - 8 8 
36 81 -85 
2!) 8 2 - 8 3 
36 83 -85 
17 91-92 
75 8 1 - 8 3 
23 196-198 
44 221-223 
58 238-239 
65 216-217 
94 204 -206 
44 227-229 

calculated after one 
ane, AcOII = glacial acetic 

R e -
c rys tn 
solvent^ 

AcOII 
A c O I I 
A c O H 
E t 
E t 
AcOH 
E - H 
Et 
E t 
A 
A 
A 
Et 
An 
H - P 
T 
T - P 
AcOH 
A 

F o r m u l a 

C H H H N . O B S 

d e l l i s N . O s S 
C ! 0 H M N.O»S 
CsoHseX.O.S 
C M H M N . O S S 

CisHssNiOeS 
C M I I . I X . O B S 

C M H S O N . O B S 

C H w N . O e S 
C . H i e N . O . S 
C H T . N . O S S 

Ci.HsaNiOeS 
C I O H S B N . O . S 

C-..«rfeN.O«S 
CteHisX.OsS 
C 2 . H M N . O S S 

C - S H M N . O S S 

CsuHjjN.OeR 
C-oIfcN.OsS 

recrvstallization. ' 
acidj P = petroleum 

c 
45 89 
4 8 . 7 2 
5 3 , 3 2 
5 3 . 3 2 
56 91 
5 8 . 4 0 
59 . 76 
6 2 . 1 0 
6 4 . 0 6 
6 5 . 7 1 
6 7 . 1 3 
6 8 . 3 6 
6 8 . 9 2 
6 0 . 2 2 
6 0 . 2 2 
56 . 72 
5 8 . 1 2 
5 0 . 2 0 
5 3 . 80 

•—Calc 
H 

3 . 8 5 
4 .60 
5 .32 
5 .32 
6 . 7 8 
7 . 1 6 
7 . 5 2 
8 14 
8 . 6 6 
9 . 1 0 
9 47 
9 . 8 0 
9 95 
4 . 2 8 
-1.28 
4 . 03 
4 . 5 3 
t , 63 
4 97 

A = acetone. 
ether, T = t 

i l ' ; 

X 

1 5 . 2 9 
14.21 
1 2 . 4 3 
12 43 
11 .06 
1 0 . 4 8 

(•. 96 
9 . 0 5 
8 30 
7.(113 
7 12 
6. 64 
6 43 

10 .81 
10 81. 
1 0 . 1 8 

9 . 6 8 
11 ,71 
1 2. 55 

An = 
oluetie. 

s 
8 . 7 5 
8 .12 
7. 11 
7. 11 
6 . 3 3 
5 .99 
5 .69 
5 . 1 8 
4 , 75 
4 . 38 
4 . 0 7 
3 . 8 0 
3 . 6 8 
6 . 18 
6. 18 
5 .82 
5 .54 
6. 70 
7. 18 

acetoni 

, 
C 

4 5 . 9 3 
4 9 . 2 1 
5 3 . 5 3 
5 3 . 6 2 
5 6 . 9 8 
5 8 . 6 1 
6 0 . 0 2 
6 2 . 1 2 
64 .42 
6 5 . 6 7 
6 6 . 9 8 
0 8 . 3 6 
6 8 . 8 6 
6 0 . 0 8 
6 0 . 2 5 
5 6 . 9 4 
5 8 . 34 
5 0 . 0 3 
53 .54 

t rile, B 

—Foun 
11 

3 .77 
4 . 7 2 
5 .26 
5 .20 
6 . 9 2 
7 . 2 3 
7 .52 
8 .22 
8 .72 
8 . 9 8 
9 89 
9 . 49 
9 . 90 
4 . 3 8 
4 .35 
4 . 1 7 
4 .59 
4 85 
4 .80 

i d . ' : ; - - • 

N 

1 5 . I S 
1 4 . 9 8 
12 .44 
12 .33 
11 29 
10 .37 
10. 12 

9 . 0 7 
8 . 4 8 
7.74 
7 .22 
6 . 1 6 
6 .20 

1 0. 82 
1 0 . 7 3 
10 .25 

9 . 54 
1 1 .83 
12 .62 

= benzene. 
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8 .6 1 
8 . 0 8 
7 .11 
7 Oil 
0 5 1 
6 01 
5, 69 
5. 12 
4 88 
4 . 4 6 
•1.01 
3 . 87 
3 . 5 0 
6. 12 
6 . 0 9 
6 .02 
5 .46 
6. 75 
7.21 
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