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T lJls Pap~n is a vonlinualion of our systematic 
s tudy of derivatiw, s of hmg-(~hain amines uh ich  
tire suitable for their  identification (5). This 

s tudy  has been exiemled to the commercial ly available 
p<'ntyl-, hexyl-, heply]-, oetyl-, and (h,eylamines. 

A lit(,ratur(, sear('h rev(,ah,<l lhat, althou~zh a hum- 
her of derivatives ot' lh(, ah(we-mentioned amines 
whi('h are suitable identifi('atioll derivatives has been 
l)ref)are(l, neverttmless the information is s('attered 
and incomplete (1, 2, 4, 7). 

In all, 36 eomp()un(ls, 20 of which are new, were 
prepared and evahmted as id(,niifi(,ation derivatives. 
These compounds ira.hi(h, sul)stituh'(t sulfonamides, 
substi tuted ureas, and alkyl 3-nilrophthaiimides.  

The snlfonamides were l)repare(1 a(~eor(ting to the 
l l insberg method (6).  

NaOI[  
RNIL, + R'SO.,CI ) R'S()._,N--R 

I 
HC] Na 

R'S()._,Nll R 

The substi tuted ureas were prepare(1 by the reae- 
lion of the amines with aromatic iso(.yanates. 

O 

RNIL, + R ' N = C = ( )  -+ R N I I - C - N H - R '  

I t  is interesting to note that  Robinson (3) prepared  
p-tolylureas by the reaction of p-toluidine on alkyl  
isoeyanates. 

R - N = C = ( )  + p-(JHaC,ll4NI{,, ) 

9, 
R N I I - C - N H C ~ ; H 4 C H a  

Our  yields of the p-tolyl derivatives however were 
much higher. Robinson 's  yields were 3-10% whereas 
ours were 59-83%. 

The alkyl 3-ni trophthal imides were p repared  by 
the action of the amine on 3-nitrophthalic anhydride.  

0 o IL 

RNU, + " '%~co..p. %,~- ,~ 
NO~ 0 NO, No~ 

Amyl-3-ni t rophthal imide was previously repor ted  
with a melt ing point  of 93-94 ~ (4).  Our sample of 
this compound melted at 70.5 ~ We believe tha t  our 
melt ing point  more closely represents  the t rue  melt ing 
point of amy]-3-ni t rophthal imide than  the one re- 
ported in the l i terature,  because of its relat ionship to 
the me l t i ng  points of other members  of this series 
(Table I ) .  

The higher melt ing point repor ted by Sah and Ma 
might  be caused by incomplete dehydra t ion  of the 

T~ken f rom senior  theses submi t ted  by F r a n c i s  A. Carey and (Jharles 
M. Paulson .  

amido acid; thus the compound wouhl have a free 
~'arboxyl group. The inf ra red  spectra of our sample 
showed no absorption bands typical of carboxylic 
acids. We therefore think that  dehydrat ion of our 
sample was complete. 
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Experimental 
All melt ing points are eorreeted and were deter- 

mined by the capi l lary tube method. The analyses, 
yiehls of pure  products  obtained, melt ing points, and 
mixed melt ing l)oints of the amine derivatives are 
summarized in Table I. The pentyl-  (n 'a/1~ 1.4111), 
hexyl- (n "-'r'/D 1.4219), and heptylamine (n ',~/D 1.4239) 
were  o b t a i n e d  f r o m  E a s t m a n .  The  oe ty l -  (n '~'/" 
1.4298) and decylamine (n e~/D 1.4364) were. obtained 
from the Aldrich Chemical Company.  Analyses w(we 
performed by the Midwest Micro Laboratory.  

(leueral Procedure for the Preparation of the p-Bro- 
mober~zenesulf onamides, p-Tolue~esulf onamides, m-Ni- 
trobenzenesulfonamides, and p-Nitrobenzenesulfona- 
mides (6). To 0.02 nmle of the appropr ia te  amine in 20 
ml. of 10% sodimn hydroxide solution was added 0.025 
mole of the corresponding sulfony] chloride, aml the 
mixture  was shaken vigorously for a period of 5 rain. 
At the end of this t ime the mixture  was acidified with 
3 M hydrochloric acid solution, and the result ing solid 
was separated by filtration. The derivatives were crys- 
tallized repeatedly  unt i l  there was no increase in 
melt ing point. The p-bromobenzene- and p-toluenesul- 
fonamides were crystallized f rom petroleum ether. The 
p-n i t ro  and m-ni trobenzenesulfonamides were crystal-  
lized f rom ethanol-water.  

General Procedure for the Preparation of the p-Tol- 
ylureas and a-Naphthylureas. To 0.02 mole of the 
appropr ia te  amine in a test tube was added 0.02 mole 
of p-tolyl or a-naphthy]isocyanate,  and the mix tu re  
was shaken for a period of 5 rain. The mixture  was 
then cooled in a beaker of ice until  the mass was 
solidified. The solid was powdered and washed with 
petroleum ether to remove any  unchanged reactants.  
The product  was crystallized f rom ethanol until  there 
was no increase in melt ing point. 

General Procedure for the Preparation of the Alkyl- 
3-Nitrophthalimides. To 0.02 mole of the appropr ia te  
amine in a test tube was added 0.022 mole of 3-nitro- 
phthalic anhydride,  and the mixture  was heated to 
170 ~ and mainta ined at tha t  t empera tu re  for 5 rain. 
The solid which formed on cooling was crystallized 
f rom ethanol unti l  there was no increase in the melt- 
ing point. 

Discussion 
A sat isfactory identification derivat ive should be 

an easily p repared  crystall ine solid wi th  a na r row 
melt ing range. I ts  mel t ing point  moreover should 
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T A B L E  I 

I d e n t i f i c a t i o n  D e r i v a t i v e s  of P r i m a r y  A m i n e s  

Compound  

p-Bromobenzen  e su l fmlamides  
P e n t y t  �9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I-Iexyl b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
/-Ieptyl e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Oetyl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p -To luenesu l fonamides  
Hexy l  a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Octyl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Deeyl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

m - N i t r o b e n z e n e s u l f o n a m i d e s  
P e n t y l  e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
HexyU .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~ep ty ig  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Oetyl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Deeyl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p -Ni t robenzenesu  l fonamides  
F e n t y l  h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1-I exyD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Kep ty l t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Oetyl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Deeyl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p -To ly lu reas  
J:Ioxyl k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Hep ty l  I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Oetyl  m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Deeyl".  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 - N a p h t h y l u r e a s  
Pon ty l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
H e x y l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I-Ioptyl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Oetyl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DecyI ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p - N i t r o p h e n y l u r e a s  
]~entyl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
H e x y l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
[ t ep ty l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Oetyl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Decyl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3-Nitrophthalimi(l,'s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Penty lP  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
t I exy l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Hepgyl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Octyl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Decy] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Yie ld  

% 
28 
45 
27 
39 

78 
58 
96 

56 
62 
64 
75 
78 

47 
67 
7 l  
63 
47 

77 
74 
59 
83 

72 
98 
92 
87 
61 

40 
55 
52 
75 
7!1 

44 
70 
5'.1 
57 
84 

M . P .  

~ 

6 0  
54 
6 3 . 5 - 6 4  
6 4 . 5 - 6 5 . 5  

61 
56 
6 3 . 5 - 6 4  

5 8 . 5 - 5 9 . 5  
64 .5- -65 .5  
68--69 
7 4 . 5 - 7 5 . 5  
8 2 - 8 3  

6 2 - 6 2 . 5  
70 
8 0 . 5 - 8 1 . 5  
7 5 - 7 5 . 5  
84--85 

84 
108 .5  
91 .5  
98 

1 4 9 - 1 4 9 , 5  
1 4 6 - 1 4 6 . 5  
130  
1 2 9 . 5  
129  

1 1 8 - 1 1 9  
1 1 0 - 1 1 0 . 5  
1 . 0 9 . 5 - 1 1 0  
112 - -112 .5  
1 1 6 . 5  

70 .5  
70 
7 4 - 7 4 . 5  
71 
75 

Mixed m.p. 
w i t h  next  

h i g h e r  mem- 
ber  1 

~  

44--47  
4 7 - 5 0  
5 4 - 5 7  

4 6 - 4 7 . 5  
4 6 . 5 - 4 7 . 5  

56-57.5 
60-61 
66-68 
71-74 

5 4 - 5 6  
6 6 . 5 - 6 8  
7 2 - 7 3  
6 6 - 6 7 . 5  

7 9 - 8 2  
8 8 - 9 0  
8 7 - 9 0  

1 3 7 - 1 4 0  
128-130  
1 2 8 - 1 2 9  
1 2 7 - 1 2 8  

1 0 8 - 1 0 9  
1 0 6 - 1 0 8  
107 ,5 - -108 ,5  
1 0 8 . 5 - 1 0 9 . 5  

66 ,5--60 
6 6 - 6 7 . 5  
6 7 . 5 - 7 1  
6 7 - 7 1  

Analyses  

Ca rbon  t t y d r o g e l l  

Cale 'd  F o u n d  Cale 'd  F o u n d  

% 

43 ,1  
4 5 , 0  
4 6 . 7  
4 8 . 4  

61.1  
63 .4  
65 .5  

48 .5  
50.3  
52 ,0  
53 .5  
56.1  

48 .5  
50 .3  
52 .0  
53 .5  
56.1 

71 .8  
72.5  
73.2  
74 .4  

75 .0  
75.5  
76 .0  
76 .4  
77.2  

57 .3  
58 .8  
6(I.2 
61 .4  
6:1.5 

59 ,5  
60.9  
62 .0  
63.1  
65.1. 

% 

43 .2  
44 ,9  
46 .4  
48 .2  

61 .4  
63.8  
65 .7  

48 .7  
50 .4  
51.9 
53 .5  
56.1  

48 .4  
50 .5  
51.8  
53 .6  
56 ,0  

71 .6  
72.2  
73.3  
74 .6  

75.1  
75.(I 
75,8  
76,4 
76.9  

57.0  
58 .4  
59.9  
61.2  
63.5  

50 .6  
61 .0  
62,0  
63 .0  
65.1 

% 

5 .27  
5 .66  
6 .03 
6 .38 

8 .29  
8 .89 
9 .38  

5 .93  
6 .35  
6 .72  
7 ,07  
7 .65 

5 .93 
6 .35  
6 .72 
7 .07  
7 .65  

9 .48  
9 .74  
9 .99 
10,41 

7 .g7 
8 .20  
8 .45 
8 .76  
9 .26  

6 .82 
7 .22 
7 .66 
7 .90  
8 .47  

5 ,39  
5 .85  
6 .26  
6 .64 
7 .29 

% 

5 .29  
5 .75  
5 ,99  
6 .52 

8 .39  
8 .92  
9 ,45  

5 . 9 7  
6 ,38  
6 ,78  
7 .13 
7.71 

5 . 9 6  
6 .37  
6 .65  
7 .11  
7 . 7 6  

9 ,32  
9 .81  
9 .97  

10 ,44  

8 .01 
8 .30  
8 .46  
8 .71  
9 .10  

6 .82  
7 ,13  
7 .39  
7 .76  
8 .52  

5,41 
5 ,79  
6 ,24  
6 .46  
7 .39 

P r e v i o u s l y  r e p o r t e d  to mel t  a t :  3 5 5  ~ ( 2 ) ;  ~'55 ~ ( 2 ) ;  e 6 5  ~ ( 2 ) ;  62 ~ ( 2 ) ;  " 5 9  ~ ( 1 ) ;  1 6 7  ~ ( 1 ) ;  g71. ~ ( 1 ) ;  1 '63 ~ (1 
k 8 6  ~ ( 3 ) ;  z l 0 8  ~ ( 3 ) ;  m 9 2  ~ ( 3 ) ;  ~ 9 8  ~ ( 3 ) ;  ~  ~ ( 7 ) ;  ~ 9 2 - - 9 4  ~ ( 4 ) :  

1 Mixed me l t i ng  po in t s  of octyl d e r i v a t i v e s  were  m a d e  w i t h  decyI de r iva t ives .  

differ from derivatives prepared from similar com- 
pounds sufficiently to distinguish between them, and 
the mixture of the two derivatives should ntelt below 
either one. 

Among the compounds which were synthesized, the 
most satisfactory identification derivatives appear  to 
be m-nitrobenzenesulfonanlides, p-nilrobenzenesulfon- 
amides, and p-tolylureas (Table 1). The equimolar 
mixtures of the consecutive lnembers melt at a lower 
tenlperature than either member. 

S u m m a r y  

p-Bromo-,  m-ni t ro- ,  p-nitrobenzenesulfonamides,  
p-toluenesulfonamides, p-tolyl-, and a-naphthylureas, 

);  , 7 1  ~ (1 ) ;  J83 ~ ( i i ;  

and 3-nitrophthalinlide derivatives of pentyl-, hexyl-, 
|leptyl-, oelyl-, aim deeylamim,s w e r e  prepared,  m-Ni- 
trobenzenesulfo nan~ides, p-l~it robenzenesulfotmnlides, 
and p-tolylureas appear  to hc the most sat isfactory 
derivalives for the idenlifi/,atim~ of these amines. 
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