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A method for one-pot preparation of o-xyly- 
lene diamine, 1,8-diaminomethylnaphthalene, and 
l,2,4,5-tetrakis(aminomethyl)benzene has been 
developed. The procedure is simpler and the yield 
of the reaction is higher than by the conven
tional method.

o-X yly lene d iam ine is an  im p o rta n t com pound  as 
a ligand and  th e  s ta rtin g  m a te ria l o f ligands [1]. O n

the o th e r  hand , S aady et al. used  it as tw o benzyl 
p ro tec ted  am ino  g roups in  charac teris tic  n ucleo tide  
analogue synthesis [2]. T he G ab rie l reac tio n  is f re 
quen tly  used  fo r the  p re p a ra tio n  o f o-xylylene d i
am ine. W hile it is an effective m ethod , the  o p era tio n  
is com plex; fo r exam ple, d iph tha lim idate , w hich is 
an in te rm ed ia te  o f o-xylylene d iam ine, is h ea te d  in 
refluxed aqueous hydrazine in a sealed  tube [1,3].

T here  a re  som e o th e r  m e th o d s fo r p re p a ra tio n  
of o-xylylene d iam ine: hydrogenolysis [4] o r e lec
trolysis [5] o f ph tha laz ine , hydrogenolysis of 
p h th a lo n itrile  [6], acidic cleavage o f tert-butoxy- 
carbonyl derivatives [7], and  a lky la tion  o f u rea  fo l
low ed by hydrolysis [8]. H ow ever, each  m e th o d  
described  above has in h e re n t shortcom ings, in 
term s of yield, com plex  o p era tio n , generality  fo r 
the  p rep a ra tio n  of sim ilar com pounds, availability  
o f the  sta rting  m ateria ls, and  so on. N o t only o- 
xylylene d iam ine, b u t also in g enera l, a ro m atic  
com pounds having tw o  o r m ore  closely located  
am inom ethy l g roups w ould  be im p o rta n t and  u se 
ful as a sta rting  m a te ria l o f ligand. Thus, a new  
m e th o d  fo r easy and  efficien t p re p a ra tio n  o f such 
arom atic  am ines has b ee n  highly d em anded .
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H ere, we re p o r t a m e th o d  for o n e -p o t p re p a ra 
tion  of o-xylylene d iam ine, 1 ,8 -diam inom ethyl- 
n ap h th a len e , and  l,2 ,4 ,5 -te trak is(am in o m eth y l)-  
benzene using the  S taud inger reac tio n  (Schem e 1) 
[9, 10], s ta rtin g  from  the  co rresp o n d in g  brom o- 
m ethyl com pounds. A n  analytically  p u re  com 
pou n d  as d ih y d ro h alid e  was o b ta in ed  a fte r recrys
ta llization . TTius, th is m e th o d  is co n v en ien t for 
p re p a ra tio n  of a ro m a tic  com pounds, having 
closely lo ca ted  am inom ethy l groups, on  a la b o ra 
tory  scale.

E x p erim en ta l Section
o -X y ly len e  d iam ine  (4): o-X yly lene d ib rom ide 

(1, 2.63 g, 10 m m ol) w as d issolved in  T H F -E tO H - 
w ater (40 + 30 + 10 m l). S odium  azide (1.39 g, 
20 m m ol) in w ate r (20 m l) was added , th e n  the  so 
lu tion  w as refluxed  fo r 1 h [11]. I t w as n o t neces
sary to  carry  o u t th e  reac tio n  in the  d ark  on  this 
tim e scale. A fte r  cooling  the so lu tion  to  r. t., tri- 
p h en y lphosph ine  (5.25 g, 20 m m ol) was gradually  
added  to  the  so lu tion . E x o th e rm ic  n itro g en  evo lu 
tion  s ta rte d  instantly. A fte r  the  n itro g e n  evo lu tion  
finished, the  so lu tion  was h ea te d  to  reflux  fo r 0.5
h. T hen  35%  aq. hyd roch lo ric  acid  (20 m l) was 
added , th e n  h ea te d  to  reflux  fo r 2 h. T he reac tio n  
m ix ture w as co n c en tra ted  to  ab o u t 20 m l in vacuo. 
T he p rec ip ita te  o f tr ip h en y lp h o sp h in e  oxide was 
rem oved  by filtra tion . The filtra te  w as w ashed 
w ith CHC13 (20 m l) th re e  tim es to  rem ove the  re 
m aining phosp h in e  oxide. T hen , th e  aq u eo u s layer 
was c o n c en tra ted  to  ab o u t 5 m l in vacuo , w ith  a 
ho t-w ate r b a th  (ab o u t 5 0 -6 0  °C). C ooling  to  r. t. 
gave colorless need les o f 4. R ecrysta lliza tion  from  
ho t w ate r gave colorless p rism s o f 4 (1.89 g, 84% ). 
F ree  o-xylylene d iam ine was p re p a re d  as follows:
4 (1.05 g, 5 m m ol) w as d issolved in  aq. sod ium  hy- 
doxide (5 mol/1, 5 m l). T he residue  w as ex trac ted  
w ith e th e r  (5 x  10 m l). T he organic layer was d ried  
over sod ium  sulfate, th e n  e v a p o ra tio n  in vacuo  
gave a co lorless oil o f 4 (0.84 g, 62% ). S pectra l 
d a ta  fo r o-xylylene d iam ine in th is p ro ce d u re  was 
in good  ag reem en t w ith  th e  lite ra tu re  [2].

o-X y ly len e  d iam ine d ihydroch loride  hem ihy-  
drate  (4 -2 H C l-0 .5 H 20 ) :  M. p. 2 6 1 -2 6 7  °C 
(dec.). -  IR  (K B r): v = 3100 -2 0 0 0 , 1935, 1641, 
1585,1495 c m - 1. -  *H N M R  (300 M H z, D 20 ) :  (3 = 
4.35 (s, 4H , C / /2N H 3+), 4.82 (s, 6H , C H 2N H 3+), 
7 .5 0 -7 .6 0  (m . 4H , A r) . -  13C N M R  (75 M H z, 
D 20 ) :  (5 = 39.4 (C H 2), 130.2, 130.3 (A r, 3, 4, 5 and  
6), 131.4 (A r, 1 and  2). -  C 8H 15C l2N 2O 0 5 (218.13): 
calcd. C  44.05, H  6.93, N 12.84; fo u n d  C  44.24, H
6.91, N 12.57.

o-X yly lene d iam ine  (4, free  fo rm ):  ’H  N M R  (300 
M H z, C D C I3): d = 1.65 (s, 4H , C H 2N / / 2), 3.91 (s, 
4H , C H 2N H 2), 7 .2 3 -7 .3 3  (m , 4H . A r). -  13C  N M R  
(75 M H z. D 20 ) :  (3 = 44.0 (C H 2), 127.4 (A r, 3 and  
6 ), 128.6 (A r, 4 and  5), 141.1 (A r. 1 and  2). T he !H  
N M R  chem ical shifts o f N H 2 p ro to n s  a re  highly 
d ep en d en t on  the conditions, i. e., te m p era tu re , 
concen tra tion , trace  am o u n t o f w a te r in so lu tion , 
and so on.

1.8 -D iam in o m eth y ln ap h th a len e  d ih y d ro b ro m 
ide (6 ) was p re p a re d  from  1 ,8 -d ib rom om ethy l- 
n ap h th a len e  (5) by the  sam e p ro ced u re , excep t 
th a t 47%  aq. h y d rob rom ic  acid  w as u sed  in stead  
of hydrochloric  acid, b ecause  th e  resu ltin g  d ihy
d ro b rom ide  was m uch easie r to  crystallize, co m 
pared  w ith the  co rresp o n d in g  d ihydroch lo ride . 
S tarting  from  500 m g o f 5 (1.6 m m ol), 440 mg 
(79% ) colorless need les o f 6  w ere  o b ta in ed .

1.8 -D iam inom ethylnaph tha lene d ih yd ro b ro m id e  
(6 ): IR  (K B r): v  = 3 1 0 0 -2000 , 1579, 1477, 1375 
c m - 1. -  lH  N M R  (300 M H z, D 20 ) :  <3 = 4.72 (s, 
4H , C H 2N H 3+), 4.75 (s, 6 H , C H 2N H 3+), 7 .5 6 -7 .6 5 , 
8 .02 -8 .05  (m , 6 H , A r). -  13C N M R  (75 M H z, 
D 20 ) :  (3 = 43.8 (C H 2), 126.0 (A r, 3 an d  6 ), 127.8 
(A r, 2 and  7), 130.5 (A r, 4 and  5), 131.9 (A r, 1 and  
8 ), 133.6 (A r, 10), 135.7 (A r, 9). -  C 12H 16B r2N 2 
(348.08): calcd. C 41.41, H  4.63, N  8.05; fo und  C 
41.22, H  4.60, N  7.94.

1.2 .4 .5 -T etrak is(am inom ethy l)benzene te trah y - 
d roch lo ride  (8) was p re p a re d  from  1,2,4,5-tetrakis- 
(b ro m o m eth y l)b en zen e  (7) by  th e  sam e p ro 
cedure, except th a t i) eq u iv a len t am o u n ts  o f 
sodium  azide and  tr ip h en y lp h o sp h in e  (4.0 equiv) 
w ere applied , and  ii) hyd ro b ro m ic  acid was used  
instead  of hydroch lo ric  acid. A fte r  acid ic hyd ro ly 
sis o f the  phosphazene, the  rea c tio n  m ix tu re  was 
dark ly  co lored . Thus, using th e  p ro p e r  q u an tity  of 
charcoal is reco m m en d ed  fo r d eco lo ra tio n . S ta r t
ing from  900 m g o f 7 (2.0 m m ol) gave 735 m g 
(71% ) colorless prism s of 8. F ree  1,2,4,5-tetrakis- 
(am inom ethy l)benzene  was n o t ex tra c te d  fro m  a l
kaline (pH  >14) w ate r by CHC13.

1.2.4.5-Tetrakis (am inom ethy l) benzene  tetrahy- 
drobrom ide  (8): IR  (K B r): v  = 3 1 0 0 -2 0 0 0 , 1993, 
1578, 1508, 1484 cm " 1 -  *H N M R  (300 M H z, 
D 20 ) :  (3 = 4.39 (s, 8 H , C H 2N H 3+), 4.72 (s, 12H, 
C H 2N H 3+), 7.68 (m , 2H ). -  13C N M R  (75 M H z, 
D zO ): <3 = 39.1 (C H 2), 132.0 (A r, 3 and  6 ), 133.6 
(A r, 1, 2, 4 and  5). -  C 10H 22B r4N 4 (517.93): calcd. 
C 23.19, H  4.28, N  10.82; found  C  23.49, H  4.35, 
N 11.06.
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