
Genera l  Method for  the P r e p a r a t i o n  of the XVII-XIX (Table 1). A solution of 0.01 mole  of b romine  
in 3 ml of carbon t e t rach lo r ide  was added gradual ly  a t  20 ~ to a solution of 0.01 mole  of benzofuran in 7 
ml  of carbon te t rach lor ide ,  a f t e r  which the mix tu re  was s t i r r e d  fo r  2 h. The solvent was then r emoved  
by vacuum disti l lation, and the res idue  was r ec ry s t a l l i z ed .  

Genera l  Method for  the P repa ra t i on  of VIII, X, XI, XIII, XX, and XXI (Table 2). A solution of 0.03 
mole  of ni t r ic  acid (sp.  gr .  1.35) in 15 ml  of acet ic  acid was added dropwise with s t i r r i ng  at 15 ~ to a su s -  
pension of 0.01 mole  of benzofuran in 65 ml  of glacia l  ace t ic  acid,  a f te r  which the mix ture  was  allowed to 
stand at this  t e m p e r a t u r e  for  1 h. It was then poured into water ,  and the resu l t ing  prec ip i ta te  was sepa -  
ra ted  and chromatographed  on a column fi l led with s i l ica  gel (elution with ch loroform) .  The eluate was 
evaporated,  and the res idue  was  r e c r y s t a l l i z e d .  

Genera l  Method fo r  the P repa ra t i on  of IX and XII (Table 2). A 6 .5 -ml  sample  of ni t r ic  acid (sp. gr .  
1.42) was added to a solution of 5 mmole  of the  benzofuran in 34 ml  of ch loroform,  a f t e r  which the mix tu re  
was shaken at r o o m  t e m p e r a t u r e  fo r  5 rain and poured into 50 ml of wate r .  The ch lo ro form layer  was 
separa ted ,  washed with water ,  and ch romatographed  on a column fil led with s i l ica  gel (elution of the r e -  
action product with ch loroform) .  The eluate was evaporated,  and the  res idue  was r ee ry s t a l l i z ed .  
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A number  of 3 ,4 -d iaminocoumar ins  was' obtained by hydrogenat ion of 3 - n i t r o - 4 - a m i n o -  
coumar ins .  It was  es tabl i shed that these compounds exist  in the coumar in  form,  and 
monoacetyla t ion of the 3-NI-I 2 group does not shift the t au tomer ic  equi l ibr ium.  

Substances having var ious  kinds of biological  act ivi ty a r e  found among 3-  and 4 -aminocoumar in  de r iv -  
a t ives  [2-4]. The t a u t o m e r i s m  and s t e r e o c h e m i s t r y  of these  compounds have also been  studied [5-7]. flow- 
ever ,  3 ,4 -d iaminocoumar ins ,  f r o m  which one might expect the manifes ta t ion  of p rope r t i e s  of both 3- and 
4 -aminocoumar ins ,  as well  as a novel  combination of  these  p roper t i e s ,  have not yet been invest igated in 
th is  r e spec t .  

We have synthesized a number  of 3 ,4 -d iaminocoumar ins  (Ia-]) by hydrogenat ion of the c o r r e s p o n d -  
ing 3 - n i t r o - a m i n o c o u m a r i n  (Ha- j ) ,  the synthes is  of which we prev ious ly  descr ibed  in [7], over  Pd /BaSO  4. 

*See [1] for  a previous  communicat ion.  
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NR 2 
N R 2 f1~ ,~ ' , f  ~ A ~ . / N  ~ N o ~  [.l H, 

u a-j I a-j 

I, II, a NR2=NH2, b NR~=CH3NH, c NR2=C4HgNH, d NR2=C~HsCH2NH. e NR2=C6HsNH. 
f NR2=N(C2H~)2, g NR2=piperidino, h NR2=pyrrolidino, i NR~=morpholino. 

j NR2 = N-methylpiperazino 

Most  of the 3 , 4 - d i a m i n o c o u m a r i n s  ob ta ined  in  this  r e s e a r c h  m e l t  ove r  r a t h e r  wide t e m p e r a t u r e  
r a n g e s  p r i o r  to r e c r y s t a l l i z a t i o n ,  a l though they a r e  indiv idual  compounds  a c c o r d i n g  to t h i n - l a y e r  c h r o m a -  
tography  (TLC) and IR s p e c t r o s c o p y .  In the ca se  of Ic and Ii, we were  able ,  by r e c r y s t a l l i z a t i o n  f rom su i t -  
able  so lven t s ,  to i so la t e  s a m p l e s  with d i f fe ren t  m e l t i n g  points  but with the s a m e  e l e m e n t a r y  compos i t ion ,  
i den t i c a l  Rf va lues  in  the c a s e  of c h r o m a t o g r a p h y  in a th in  l aye r  of A1203, and, r e s p e c t i v e l y ,  iden t i ca l  UV 
and II~ s p e c t r a  (Table  2). The low-mel t ing  s a m p l e s  a r e  conve r t ed  to the h i g h e r - m e l t i n g  f o r m s  when they 
a r e  heated above t h e i r  m e l t i n g  po in t s .  Thus  d i a m i n o c o u m a r i n s  I have a t endency  to f o r m  c r y s t a l l i n e  
m o d i f i c a t i o n s .  

The 3 , 4 - d i a m i n o c o u m a r i n s  ob ta ined  in th is  s tudy a r e  r e l a t i v e l y  weak  bases :  they give monohy-  
d r o c h l o r i d e s  invo lv ing  the 3 - a m i n o  group (the amino  group in  the 4 pos i t ion  has amide  c h a r a c t e r ,  as in fl - 
a m i n o v i n y l  ke tones) ,  which  a r e  r e l a t i v e l y  e a s i l y  hydro lyzed  by w a t e r  to ba se s  s i m i l a r  to 3 - a m i n o c o u m a r i n  
(IID [8]. 

On b r i e f  t r e a t m e n t  with ace t i c  anhydr ide  at 20~ I a - c  f o r m  3 - N - m o n o a c e t y l  d e r i v a t i v e s  ( IV-c) .  Un-  
de r  s i m i l a r  cond i t ions  a m i n o c o u m a r i n s  If, g r e m a i n e d  v i r t u a l l y  unchanged  (accord ing  to TLC data  only 
t r a c e s  of the m o n o a c e t y l  der ivat i :ces  a r e  fo rmed) ,  but they a re  c o n v e r t e d  to 3 - N , N - d i a c e t y l  d e r i v a t i v e s  V 
and VI when they a~e r e f luxed  in ace t i c  anhydr ide .  

TABLE 1. IR and  UV Spec t ra l  Data for  3 , 4 - D i a m i n o c o u m a r i n s  (Ia-j)  

Compound 

Ia 

Ib 

lc 

Id 

Ie 

If 

Ig 

Ih 

Ii 

U 

'VNH 

3380, 3350 

3280. 3230 
3450, 3400 b 

3380 
3455(3455) c 
3400b(3400)b.c 
3365(3365) u 
3455(3450) c, 
3400b(3400~ ~,c 
3360(3365) 
3510, 3440 
3410 

3495 
3385 

3510(3505)c 
3400(3395) ~ 
3495 
3395 
3~00 (3510)c 
3395(3400)" 

3510 
3400 

IR spectra, a cm -1 

~C~ O ~C~C 

1550 1620 

1685 [625 

1685 t625 
(1710 ,c 1630) c 

1690 1630 
(1710 c 1630)c 

1708 1635 

1700 1618 

1700 1620 
(1720) c (1623) c 
1700 1620 

1705 1520 
(1722) c (1625) c 
1705 1623 

1600 b 

1590 b 

1595 b 

1600 b 

1590--1605 
(doublet) 

1595 d 

1600 d 

16ood 

1595 d 

1590d 

~'ma~, nm 
UVspec~a 

Ige 

227--229 b 
252 

333--338 
236--242 b 
248--252 
330--340 

242 b 
250 

339--343 
252--254 
340--342 

240--242 
266--268 
342--346 

250 
265 ~, 

329--331 
258--254 
328--336 

250--256 
324--330 

4,18 
4,13 
4,25 
4,06 
4,03 
4,14 
4,15 
4,11 
4,12 
4,09 
4,09 

3,85 
3,94 
3,86 
3,91 
3,88 
4,18 
3,97 
4,08 

3,94 
4,16 

aThe  IR s p e c t r a  w e r e  ob ta ined  u n d e r  the fol lowing condi t ions :  f rom 
a m i n e r a l  oi l  s u s p e n s i o n  of Ia,  f r o m  0.01 M so lu t ions  of Ib--g in 
CHC13 at a l aye r  t h i c kne s s  of 1 m m ,  and f rom 0.1 M so lu t ions  of Ih-j  
in CHCI 3 at a l a y e r  t h i c k n e s s  of 0.16 mm~ 
bInf lec t ion .  

CThese a re  the  IR s p e c t r a  of 0.01 M so lu t ions  of the compounds  in 
CC14 at  a l aye r  t h i c k n e s s  of 1 cm (for v NIt) and 1 m m  (for v C=O }. 
dWeak.  
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T A B L E  2. 

C o m -  
pound mp, "C 

la. HCI 285--290 a. 
Ib 113,5--114,~ D 
Ic 63 5--64.5 ~ 

and'55--57d) 
Id 93--94 c 
Ie 199--203_ e 
Ie-HCI 223--231 a 
If -HCI 162--164 a 
Ih 119--120" 
li 148-- 14~g 

(and 155c, a) 
lj i41--142 

3 , 4 - D i a m l n o c o u m a r i n s  ( Ia- j )  

Found, % 
Empirical formula 

C H N 

CgHsN~Oz-HCI 50,6 4,3 
CmHt0N202 63,0 5,3 
ClsHtsN202 67,2 6,9 

72,0 5,3 
71,7 4,9 
62,3 4,4 
58,0 6,3 
67,9 6,1 
63,5 5,8 

CHHtTNsO2 64,9 6,8 

CteHL~N,O2 
CIsHt2N202 
CIsHI,N202"HCI 
C'IsHt6N202"HCI 
CmHNN202 
CmHt4N~Os 

13,1 
14,8 
12,2 

10,5 
II.I 
9.71 

I0.4] 
12,4 ] 
11.41 

16.3 1 

Calculated, % 

C H N 

50,8 4,2 13,1 
63,2 5,3 14,7 
67,2 6,9 12,0 

72,2 5,3 I0,5 
71,4 4,9 ll,l 
62,4 4,4 9,7 
58,1 6,4 I0,4 
67,8 6,1 12,2 
63.5 5.7 II,4 

64,8 6,6 16,2 

~ : e t d .  

100 
89 
87 

73 
92 
98 
91 
81 
65 

65 

a T h i s  compound  m e l t s  wi th  d e c o m p o s i t i o n  in s e a l e d  c a p i l l a r i e s .  
I a . H C 1 .  Found:  C116.8%.  C a l c u l a t e d :  C116.7%.  I e . H C 1 .  
Found:  C1 12.1%. Ca lcu l a t ed :  C1 12.3%. I f .HC1 .  Found:  C1 
13.1%. Ca l cu l a t ed :  C1 13.2%. 
b F r o m  b e n z e n e .  
C F r o m  b e n z e n e -  h e x a n e .  
d F r o m  p e t r o l e u m  e t h e r  (bp 40-70~ 
eWith  d e c o m p o s i t i o n  ( f r o m  a l coho l ) .  
f F r o m  50% m e t h a n o l .  
g F r o m  70% a l c o h o l .  
h S h r i n k s  at  146 ~ 

T A B L E  3. 
V and VI) 

A c e t y l  D e r i v a t i v e s  of  3 , 4 - D i a m i n o c o u m a r i n s  ( IV a -c ,  

Com- mp,*C 
pound 

IV a 264--265,5 a 
IV b 214--215 b 
IV c 186--187 r 
V 130--131 c 

VI 137,5--138,5 c 

Empirical 
formula 

CIlHIoN203 
CI~HIuN2Os 
CIsH18N2Os 
CIrH2oN204 
CIsHmN204 

Found,% 

C H [ N 
| 

60,7 4,6 [ 13.1 
62,0 5,2 1 1210 
66,0 6.6 10,2 
64,7 6,5 8,9 
65,9 6,1 8,6 

Calculated, % 
c H N 

60,6 4,6 12,8 
62,1 5,2 12,1 
65,7 6,6 10,2 
64,5 6,4 8,9 
65,9 6,1 8,6 

a F r o m  m e t h a n o l .  
b F r o m  w a t e r .  
C F r o m  a l c o h o l .  

Yield, 
7o 

73 
94 
92 
74 
81 

The  s p e c t r a l  da t a  p r o v i d e  e v i d e n c e  tha t  I a - e ,  f o r  w h i c h  s e v e r a l  t a u t o m e r i c  f o r m s  a r e  p o s s i b l e ,  e x i s t  
in t he  c o u m a r i n  f o r m  u n d e r  the  i n v e s t i g a t e d  c o n d i t i o n s .  Thus  the  PMR s p e c t r u m  of  Id in d i m e t h y l  su l fox ide  
(DMSO) con ta ins  a double t  of p r o t o n s  of  t he  - C H 2 - N  group  at  4.6 ppm (J = 7 Hz,  s p i n - s p i n  coup l ing  with 
the  p r o t o n  of  the  NH group) ,  and the  p r o t o n  of  the  NH group  r e s o n a t e s  at  6.1 ppm ( t r i p l e t ,  J = 7  Hz).  The  
p r e s e n c e  of  s p i n - s p i n  coup l ing  of  the  v i c i n a l  p r o t o n s  of  the  - C H  2 -  NH g r o u p  was  c o n f i r m e d  by  d o u b l e -  

r e s o n a n c e  s p e c t r o s c o p y  and d e u t e r a t i o n  wi th  CD3OD. The  p ro tons  of  the  3-NI-] 2 g roup  g ive  a n a r r o w  s ing le t  
a t  4.5 ppm,  and th i s  c o n s t i t u t e s  e v i d e n c e  fo r  r a t h e r  r a p i d  exchange  of  t h e s e  two m a g n e t i c a l l y  e qu iva l e n t  

p r o t o n s .  

I t  is  known [9] tha t  the  NH 2 and C =O g roups  in 3 - a m i n o - 2 - p y r o n e s  f o r m  an  i n t r a m o l e c u l a r  h y d r o g e n  
bond (IHB); t h i s  shows  up in the  l o w e r i n g  (by ~ 50 e m  -1) of  the  f r e q u e n c y  of  the  s t r e t c h i n g  v i b r a t i o n s  of the  
c a r b o n y l  group as  c o m p a r e d  wi th  v C=O fo r  u n s u b s t i t u t e d  2 - p y r o n e .  A c c o r d i n g  to ou r  da ta ,  t h e r e  is  a 
s m a l l e r  but ,  n e v e r t h e l e s s ,  a p p r e c i a b l e  l o w e r i n g  of  v C=O (1710 and 1720 c m  -1) a s  c o m p a r e d  with  c o u m a r l n  
(1740 c m  -1 in CHC13 and 1750 c m  -1 in CC14) o r  3 - p i p e r i d i n o c o u m a r i n  (1730 and  1740 c m  -1) [10] in the  IR 
s p e c t r a  of CHC13 and CC14 s o l u t i o n s  of  III .  

A l o w e r i n g  of the  f r e q u e n c y  of  t he  c a r b o n y l  g roup  to 50 c m  -1 fo r  s u b s t a n c e s  wi th  a 4 - s e c - a m i n o  g roup  
and to 40 e m  -1 f o r  s u b s t a n c e s  wi th  a 4 - l e f t - a m i n o  g roup  as  c o m p a r e d  with u n s u b s t i t u t e d  c o u m a r i n s  i s  
a l s o  o b s e r v e d  in the  IR s p e c t r a  of d i a m i n o c o u m a r i n s  I (Tab l e  1). H o w e v e r ,  t h i s  shi f t  of  t he  c a r b o n y l  band  
to the  longwave  r e g i o n  in t he  c a s e  o f  I m a y  be due not  on ly  to the  p o s s i b l e  f o r m a t i o n  o f  an  IHB be tw e e n  
t h e  c a r b o n y l  g roup  and the a m i n o  g roup  in  the  3 p o s i t i o n  but  a l so  to con juga t ion  of  the  c a r b o n y l  g roup  wi th  
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the  4 - a m i n o  g roup ,  i n a s m u c h  as  a l o w e r i n g  of the  v C=O band (1680-1700 cm -1 in CHC13 and 1720-1730 
c m  - I  in CC14) i s  a l so  o b s e r v e d  in the  p r e v i o u s l y  s t u d i e d  [6] 4 - a m i n o c o u m a r i n s .  In t he  c a s e  of I i t  is  t h e r e -  
f o r e  d i f f i cu l t  to f o r m  a j u d g m e n t  r e g a r d i n g  the  p r e s e n c e  of  an  IHB be tw e e n  the  C = O and 3-NI-I 2 g roups  
on ly  f r o m  the  f r e q u e n c y  of  the  c a r b o n y l  g r o u p .  In th i s  c a s e  the  g r e a t e r  l o w e r i n g  of  the  v C= O band in the  
c a s e  of  I b - d  t han  in t he  c a s e  o f  I f - j  can  be  e x p l a i n e d  by  m o r e  e f f i c i en t  c o n j u g a t i o n  ( b e c a u s e  o f  l o w e r  s t e r i c  
h i n d r a n c e )  b e t w e e n  the  s e c o n d a r y  a m i n o  g roup  in t he  4 p o s i t i o n  and the c a r b o n y l  g roup .  

The  s t r e t c h i n g  v i b r a t i o n s  of  t he  3 -NH 2 g r o u p s  in the IR s p e c t r a  of I f - j  show up in the  f o r m  of n a r r o w  
bands  at  3385-3400  (v s t and  3495-3510  c m  -1 (v a s ) .  The  IR s p e c t r u m  of  m o d e l  compound  III in CHC13 s o l u -  
t i on  c o n t a i n s  a b s o r p t i o n  bands  of  an NH 2 g roup  at  3400 (v s t and 3500 c m  -1 (v as ) -  T h i s  i n d i c a t e s  e i t h e r  
t ha t  t h e r e  is  no IHB in a m i n o c 0 u m a r i n s  I f - j  o r  tha t  i t  i s  e x t r e m e l y  weak .  

Two r e l a t i v e l y  i n t e n s e  bands  at  3360-3380  and 3455-3465 cm -1, which  a r e  r e l a t e d  to the  a m i n o  group  
in the  3 pos i t i on ,  a r e  o b s e r v e d  in the  IR s p e c t r a  of  I b - e .  The  l o w - i n t e n s i t y  band at 3400 c m  -1 shou ld  be 
a s s i g n e d  to the  4 -NH group ,  which  has  a w e a k  I t IB wi th  the  3 -NI t  2 g roup  in a na logy  with  2 - a m i n o a c e t a n i l i d e s  
[11]. The v NH band  is o b s e r v e d  at  3470 c m  -1 in the  IR s p e c t r u m  of  the  m o d e l  compound  4 - m o n o b u t y l -  
a m i n o c o u m a r i n  [6]. 

F r o m  a c o m p a r i s o n  of the  UV s p e c t r a  of I a - e  and I f - j  it i s  a p p a r e n t  tha t  t h e r e  is  a h y p s o c h r o m i c  
sh i f t  of  the  longwave  a b s o r p t i o n  m a x i m u m  in the  s p e c t r a  of  compounds  wi th  a 4 - t e r t - a m i n o  g roup  (Tab l e  1). 

The  PMR s p e c t r u m  of  IVc in p y r i d i n e  c o n t a i n s  s i g n a l s  of  the  p r o t o n s  of  a COCIt 3 g roup  (2.3 ppm,  
s ing le t )  and of  a - C H 2 - N  group  (3.7 ppm,  q u a r t e t ,  J : 7  t tz ;  t h i s  s i g n a l  i s  c o n v e r t e d  to a t r i p l e t  on d i lu t ion  
of  the  s o l u t i o n  wi th  CF3COOH).  Two a b s o r p t i o n  b a n d s  of NH g r o u p s  (3455 and 3400 c m  - i )  and a v e r y  in -  
t e n s e  u n s y m m e t r i c a l  band at  1700 c m  -1 ( a m i d e  and p y r o n e  v C=O ) a r e  o b s e r v e d  in the  IR s p e c t r u m  of  a 
s o l u t i o n  of t h i s  compound  in c h l o r o f o r m .  

The  s i g n a l s  of t he  p r o t o n s  of the  two COCH 3 g r o u p s  in V f o r m  a n a r r o w  s i n g l e t  at  2.4 ppm (in CHC13). 
The  IR s p e c t r u m  of  a so lu t i on  of  th i s  compound  in CHCt 3 does  not con ta in  v Nit v i b r a t i o n s ;  the  v i b r a t i o n s  
of  t h r e e  c a r b o n y l  g r o u p s  a p p e a r  in the  f o r m  of  an  u n s y m m e t r i c a l  b r o a d  i n t e n s e  band  at  1720 c m  -1. 

E X P E R I M E N T A L  

The  UV s p e c t r a *  of  a l c o h o l  s o l u t i o n s  o f  the  c o m p o u n d s  (2.5 �9 10 -5 to 5 �9 10 -5 M) w e r e  r e c o r d e d  with  a 
P e r k i n - E l m e r  402 s p e c t r o p h o t o m e t e r .  The  IR s p e c t r a $  w e r e  o b t a i n e d  with  UR-10  and P e r k i n - E l m e r  
457 s p e c t r o m e t e r s .  The  P M R  s p e c t r a  w e r e  r e c o r d e d  with  a V a r i a n  T - 6 0  s p e c t r o m e t e r  wi th  t e t r a m e t h y l -  
s i l a n e  as  the  i n t e r n a l  s t a n d a r d .  The  p u r i t y  of  the  s y n t h e s i z e d  compounds  was  m o n i t o r e d  by  m e a n s  of TLC 
on a c t i v i t i e s  IV and V A120 3 wi th  b e n z e n e  and c h l o r o f o r m  as  the  s o l v e n t s .  

3 - A m i n o c o u m a r i n  (III) w a s  o b t a i n e d  by  the  me thod  in [8] and had mp 133-134 ~ ( f rom aqueous  a l coho l ) .  

3 - N i t r o - 4 - p y r r o l i d i n o c o u m a r i n  (IIh) and 3 - N i t r o - 4 - ( N - m e t h y l p i p e r a z i n o ) - c o u m a r i n  (II j) .  T h e s e  c o m -  
pounds  w e r e  s y n t h e s i z e d  by  the m e t h o d  in [7]. Compound  IIh, with m p  188-190 ~ (dec . ,  f r o m  g l a c i a l  a c e t i c  
ac id ) ,  was  o b t a i n e d  in 85% y i e l d .  Found:  C 60.0; H 4.6; N 10.7%. C13tt12N204.  C a l c u l a t e d :  C 60.0; H 4.6; 
N 10.8%. Compound  II j ,  wi th  mp  195-196 ~ ( f rom benzene ) ,  was  ob t a ined  in 80% y i e l d .  Found:  C 58.1; t t  
5.2; N 14.4%. CitHlsN304. C a l c u l a t e d :  C 58.1; H 5.2; N 14.5%. The  h y d r o c h l o r i d e  had mp 246 .5-247 .5  o. 
Found:  C1 10.9%. Ci4It15N304"HCl. Ca l cu l a t ed :  C1 10.9%. 

3 , 4 - D i a m i n o c o u m a r i n s  ( I a - j ,  T a b l e  2). A s u s p e n s i o n  of 0.01 m o l e  of  n i t r o a m i n o c o u m a r i n  (II) in 100 
m l  of m e t h a n o l  w a s  h y d r o g e n a t e d  o v e r  0 .3 -0 .6  g of 10% P d / B a S O  4 unt i l  3 m o l e - e q  of h y d r o g e n  had  been  
a b s o r b e d ,  a f t e r  which  the  c a t a l y s t  was  r e m o v e d  by  f i l t r a t i o n  (in the  c a s e  of  Ia  and Ie a n o t h e r  100 m l  of 
m e t h a n o l  was  a d d e d  p r i o r  to  t h i s  s t e p  in o r d e r  to  d i s s o l v e  the  p r e c i p i t a t e )  and w a s h e d  wi th  m e t h a n o l .  The  
f i l t r a t e  was  v a c u u m  e v a p o r a t e d ,  and the r e s i d u e  was  w o r k e d  up in v a r i o u s  w a y s .  In  t he  c a s e  of  Ia,  b ,  e, 
the  r e s i d u e  was  w a s h e d  s u c c e s s i v e l y  wi th  5% a l k a l i  so lu t ion ,  w a t e r ,  and a s m a l l  amoun t  of  co ld  m e t h a n o l  
o r  e t h e r .  In the  p r e p a r a t i o n  of  Ic,  f - i ,  t he  r e s i d u e  was  d i s s o l v e d  in benzene ,  the  s o l u t i o n  was  f i l t e r e d ,  the  
f i l t r a t e  was  w a s h e d  s u c c e s s i v e l y  wi th  5 ~  a l k a l i  s o l u t i o n  and w a t e r ,  and the  so lven t  was  e v a p o r a t e d .  The  
r e s i d u e  was  then  w a s h e d  with  hexane .  In the  i s o l a t i o n  of  Id, the  r e s i d u e  was  t r e a t e d  wi th  a s m a l l  amount  
o f  b e n z e n e ,  t he  i n so lub l e  Ia  was  r e m o v e d  by f i l t r a t i o n ,  and  the  f i l t r a t e  was  then  w o r k e d  up a s  d e s c r i b e d  
a b o v e .  In the  c a s e  of  Ij ,  the  r e s i d u e  was  d i s s o l v e d  in c h l o r o f o r m ,  and the  s o l u t i o n  was  w a s h e d  s u c c e s s i v e l y  

*The  a u t h o r s  thank  I .  L .  Z h a r o v a  f o r  r e c o r d i n g  the  UV s p e c t r a .  
The  IR s p e c t r a  w e r e  s t u d i e d  j o i n t l y  wi th  V. S. T r o i t s k a y a .  
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with 5% alkali solution and water  and extracted with 5% HCl solution. The extract  was then washed with 
benzene and neutral ized with sodium bicarbonate solution, and the resul t ing precipitate was removed by 
fi l t rat ion and washed with water .  Oily If was dissolved in absolute ether,  and the solution was t rea ted  with 
a saturated ether solution of hydrogen chloride to give the hydrochloride of If. The hydrochlor ides  of Ia 
and Ie were obtained by t rea tment  of the bases  in a solution of absolute dioxane with a saturated ether  solu- 
tion of hydrogen chloride.  The resul ts  of analysis of bases Ia and Ig a re  presented in [1]. The yield of Ig 
was 86%. 

3-Ace tamido-4-aminocoumar ins  (IVa-c, Table 3). A suspension of 3 mmole  of diamines Ia -c  in 5 ml 
of acetic anhydride was s t i r red  at 20 ~ for  30 rain, af ter  which it was diluted with water,  and the aqueous 
mixture was cooled for 30 min. The result ing precipitate was removed  by fi l t rat ion and washed with water .  

3 -Diace tamido-4-aminocoumar ins  (V and VI, Table 3). A solution of 3 mmole of If, g in 5 ml of 
acetic anhydride was refluxed for  1 h, af ter  which it was cooled and worked up as descr ibed above. 
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