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The fine s t r u c t u r e s  of the products  of the c leavage of the he te ro r ings  of ch romones  and 4-  
pyrones  by ammonia  and p r i m a r y  and secondary  amines ,  i .e . ,  2 - f i - aminoacry ly lpheno l s  {I) 
and di(fi -aminovinyl)  ketones (II), were  studied by means  of IR and PMR spec t r a ,  and it was 
es tab l i shed  that  I and II, which contain amino groups with a hydrogen atom at tached to the 
ni t rogen,  ex is t  in the cis  fo rm with double i n t r a ~ o l e c u l a r  (chelate) bonding between one 
carbonyl  and two proton-containing groups .  

The fi -aminovinyl  ketone s t ruc tu re  is usual ly  given to the products  of the opening of the pyrone ring 
of ch romones  by p r i m a r y  and secondary  amines  ( for  examples ,  see [1-4]). The fine s t r u c t u r e s  of these 
compounds and the poss ibi l i ty  for  the i r  pro to t ropic  t a u t o m e r i s m  have,  until recent ly ,  been given v i r tua l ly  
no cons idera t ion .  It has been noted only that a phenolic hydroxyl  group fo rms  an i n t r amolecu l a r  hydrogen 
bond with the carbonyl  group [2, 5-7] (from the IR spect ra)  and that Ib has the t r ans  configurat ion (from the 
PMR spec t rum [5]). A s t ruc tu re  with double in t r amolecu la r  hydrogen bonding of the OH and NH groups  
with the carbonyl  group was recen t ly  [8,9] ass igned to the s i m i l a r l y  cons t ruc ted  fi -aminovinyl  ketones ob-  
tained by the reac t ion  of the appropr ia te  o-hydroxyphenyl-/~ -d icarbonyl  compounds with amines .  

We have studied the detai led s t r u c t u r e s  of a number  of products  (I) of the c leavage of chromone  and 
flavone by p r i m a r y  and secondary  amines$ using IR and PMR spec t roscopy .  To begin with, we were  able, 
by means  of PMR spec t ra ,  to re jec t  without difficulty t h e p o s s i b l e  aminovinyl  ketone s t ruc tu re  in which the 
amino group would be c l o s e r  to the benzene r ing (for a d i scuss ion  of this poss ibi l i ty ,  see [5, 11], for  ex-  
ample) .  Thus,  the signal  of the proton of an aldehyde group is absent  f rom 9-10 ppm in the PMR spec t ru m 
of Ia (in CDC13) , and there  is a doublet at 5 5.88 ppm f rom the CaI-I proton.  The r ec ip roca l  doublet of the 
C~ H proton is located at 7.88 ppm. The s p i n - s p i n  split t ing constant  (J) for  these  protons is about 12 Hz 
(15.5 Hz in D6-dimethyl  sulfoxide),  which indicates  a t r ans  configurat ion for  Ia (with r e spec t  to the hydrogen 
a toms) .  A r a the r  intense band f rom the out -of -p lane  v ibra t ions  of the CH bonds in t rans~CH = C H  appea r s  
at 990 cm -t in the IR spec t rum of Ia (in CHC13). 

Compounds I c - e ,  obtained by the reac t ion  of chromone with ammonia  or  p r i m a r y  amines ,  a re  c is  
i s o m e r s  with J 7.7-7.9 Hz (determined f rom the spli t t ing of the s ignals  of the C a l l  protons;  the CfiH signals  
fall into the a roma t i c  proton region).  No bands are  observed  in the 900-1010 cm -t region in the IR s p e c -  
t r u m  of Ic (Fig. 1, curve  1). (Bands which a re  hard  to identify a re  found in this region for  the other  c is  
compounds .) 

F r o m  the IR and PMR s pec t r a l  data (Tables 1 and 2), I a - f  do not have a f ree  OH group, and the re  is 
an i n t r amolecu l a r  chelate hydrogen bond between the phenolic hydroxyl  group and the carbonyl  group.  At 

*See [27] for  communica t ion  XLIII .  
See [10] for  a p r e l i m i n a r y  communica t ion .  
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Fig .  1. IR s p e c t r a  (in CC14, c ~ 0.05 M, d ~ 0.25 ram):  1) 2 - f l - a m i n o -  
ac ry ly lpheno l  (Ic); 2) 1 , 5 - d i a n i l i n o - l , 4 - p e n t a d i e n - 3 - o n e  (Ha). 
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Fig .  2. PMR s p e c t r a :  1) 2 - f i - a m i n o a c r y l y l p h e n o l  (ic); 2) 1 , 5 -d i an i l -  
i n o - l , 4 - p e n t a d i e n - 3 - o n e  (IIa) in d imethy l  sul foxide.  

the same  t ime ,  in the case  of I c - f ,  which have p r i m a r y  o r  s e c o n d a r y  amino g roups ,  one does  not o b s e r v e  
the va lence  v ib ra t ions  of  a f r ee  NH group ,  except  fo r  Ic ,  in the s p e c t r u m  of which t he re  is a n a r r o w  band 
f r o m  the f r ee  NH of t h e - N H 2  f r a g m e n t  (Fig. 1, cu rve  1) at 3516 c m  -t  in addit ion to the band at 3310 c m  -1 
(bonded NH). The 6 NH 2 v ib ra t ions  do not appea r  at 1600-1650 c m  -1, as e s t ab l i shed  by deu te ra t ion  (see [12- 
14], f o r  example ,  fo r  the a s s i g n m e n t  of bands in the IR s p e c t r a  of fi - aminov iny l  ke tones) .  

Q,,H,..O H O\H...Q..H N--R R/N"H ""Q"H ~N-R 
ta,b Jc-i n a,b 

la NR2=NCsHIO; ~J~=C2Hs;O R=R'=H:d R=CHoC~Hs, R'=H;e R=C6H5' R '=H;  f R~ CH2C6H5' 
R'=CoHs; g R = ,'t-Call 9, R'= CONHC4tl,-n; ~. R+R'=CH2CH2NHCO;i R.=NCsHIo,R':=CONCsHIo, 

118. R~C6H ~, R'=-H; b R=R'=CH 3 
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T A B L E  1. IR S p e c t r a  of  I and II 

Comp / olvnt/�84 Valence vibrations, cm "1 

OH I NH (Or NH2) 
Frequencies from 1500 to 1800 cm -1 

Ia 
I cJ" 
Id 
l e  
I f  
' I f  
Ig 

.Ih 

I i  

I Ia  
I1 b 
II b 

CHCI3 
CC14 
CCh 
CCI~ 
CC14 
C~H'~ 
CHCls 

CHC13 

CHC13 

CC14 
CC14 
C6H6 

2400--33001 
2400--3250 3516. 3310 
2500--3200 3200--3350 

2700--3400 
2600--3300 
2600--3300 
2500--3330 

I 3420 (NHamidr 
2500--3420. 3100 

3415 (NHamide) 
2500--3200 

3100--3350 
3050--3350 $ 
3100--3350 

1626, 1588, 1540 
1633, 1584, 1515 
1632, 1582, 1552, 1503 
1630, 1603 1580, 1555 
1600 (infl~ct. 1610), 1572, 1528 
1600, 1568, 1530 
1677 (COarrdde), 1600, 1577, 1530 

1690 (COamide), 1615, 1590, 1555 

1640 (broad with a~ inflection at 
1620, CO amide and ket.), 1575, 
1534 

t650, 1612, 1595, 1582, 1507 
t635, 1585, 1540, 1505 
1627, 1580, 1540, 1505 

* F o r  so lu t i ons  in CHC13 wi th  c 0.05 M and d 0.16 r am;  fo r  CC14 wi th  
c 0.05 M and d 0.25 r am;  f o r  C6H 6 wi th  c = 0 .06-0 .07  M and d 0.07 r a m .  

The  OH bands  v a n i s h  d u r i n g  d e u t e r a t i o n  (by shak ing  the  s a m e  s o l u -  

t ion  wi th  D20) , and a b r o a d  r O D  band  a p p e a r s  a t  1960-2400 cm-1 ;  v ND~ 
bands  a p p e a r  a t  2630 and 2430 c m  -1 in p l a c e  of the  v NH 2 band;  the band  
at  1633 c m  - I  i s  sh i f t ed  to 1623 c m  -1 but  r e m a i n s  j u s t  as  i n t e n s e .  In a 
c o n t r o l  d e t e r m i n a t i o n ,  the  c h a r a c t e r  of  the  bands  a t 2 4 0 0 - 3 5 5 0  c m  " l  does  
not  change  d u r i n g  s a t u r a t i o n  of  the  CC14 s o l u t i o n  with  w a t e r .  
* Th i s  band v a n i s h e s  d u r i n g  d e u t e r a t i o n ,  and a b r o a d  band  a p p e a r s  at  
2200-2500 c m  -1. 

The  i n t e n s i t i e s  and p o s i t i o n s  of  the  VOH and VNH bands  do not change  on p a s s i n g  f r o m  0.05 to  0.002 
M s o l u t i o n s  in CC14. The P M R  s p e c t r a  of I c - f  (see [15-18] fo r  the  i n t e r p r e t a t i o n  of the  P M R  s p e c t r a  of t?-  
a m i n o v i n y l c a r b o n y l  compounds )  a l s o  a t t e s t  to  the  p r e s e n c e  of a r a t h e r  s t r o n g  i n t r a m o l e c u l a r  h y d r o g e n  b o n d -  
ing (5 9 .22-11 .72  ppm) wi th  the  p a r t i c i p a t i o n  of an NH g r o u p .  The  b r o a d  s i g n a l  a t  5 .2 -6 .0  ppm in the  s p e c -  
t r u m  of Ic  (F ig .  2, c u r v e  1) wi th  an i n t e n s i t y  of about  one p r o t o n  uni t  i s  r e l a t e d  to the  NH p r o t o n  tha t  does  

not  f o r m  a h y d r o g e n  bond.  T_his s i gna l  is  o v e r l a p p e d  by  the doub le t  of the  C a l l  p r o t o n  but  i s  r e a d i l y  i d e n t i -  
f i ed  upon the add i t i on  of CD3OD. (All of  the  NH 2 s i g n a l s  and the  OH s igna l  van i sh . )  The  da t a  p r e s e n t e d  
above  i n d i c a t e  tha t  i n t r a m o l e c u l a r  h y d r o g e n  bonding  i s  m o s t  l i k e l y  r e a l i z e d  in m o l e c u l e s  of I c - f  s i m u l t a n e -  
o u s l y  b e t w e e n  one c a r b o n y l  g r o u p  and two h y d r o g e n  a t o m s  of the  NH and OH g r o u p s .  One can  a l so  c o n c e i v e  
of  o t h e r  s t r u c t u r e s  wi th  i n t r a m o l e c u l a r  h y d r o g e n  bonds ,  but  t hey  a r e  l e s s  p r e f e r a b l e ,  s i n c e  t hey  m u s t  be 
c o n s t r u c t e d  wi th  d i s r u p t i o n  of the  c o p l a n a r i t y  of the  s y s t e m s  of c o n j u g a t e d  double  bonds  and wi th  r e m o v a l  
f r o m  the  p lane  of con juga t i on  of  the  p e l e c t r o n s  of the  n i t r o g e n  a t o m  o r  wi th  c o n v e r s i o n  of  the  o - h y d r o x y -  
pheny l  r e s i d u e  to a quinoid  s y s t e m .  A s u b s t a n t i a l  c o n f i r m a t i o n  of the  s t r u c t u r e  of I i s  the  l a r g e  J c o n s t a n t  (~ 13 
Hz) f o r  the  H -  N -  C -  H g r o u p i n g  in Ie,  wh ich  a t t e s t s  to  the  t r a i l s  o r i e n t a t i o n  of the  p r o t o n s .  (The f ine  s t r u c t u r e  of 
the  s i g n a l s  of the  NH g r o u p s  in the  s p e c t r a  of Ic and Id is  not  r e s o l v e d . )  In o r d e r  to  exc lude  the  a s s u m p t i o n  of the  
p o s s i b i l i t y  of the  e x i s t e n c e  of a s s o c i a t e d  m o l e c u l e s  i n t h e  s o l u t i o n s ,  the  m o l e c u l a r  we igh t  of If w a s  d e t e r m i n e d  
c r y o s c o p i c a l l y  in b e n z e n e .  F o r  the  s a m e  c o n c e n t r a t i o n  of a so lu t i on  of If i n b e n z e n e ,  f r e e  OH and NH g r o u p s  
(b road  band  at  2600-3300 c m  -1) a r e  not d i s p l a y e d  in the  IR s p e c t r u m ,  whi le  the  OH s i g n a l  i s  found at 13.9 
ppm in the  P M R  s p e c t r u m .  By ana logy ,  i t  shou ld  be s u p p o s e d  tha t  the  o t h e r  p r o d u c t s  of the  c l e a v a g e  of s u b -  
s t i t u t e d  c h r o m o n e s  by  p r i m a r y  a m i n e s ,  fo r  e x a m p l e ,  2 - ( / ? - n - b u t y l a m i n o - f i - n - b u t y l a m i n o c a r b o n y l a c r y l y l ) -  
phenol  (Ig) and 3 - ( 2 - h y d r o x y b e n z o y l m e t h y l i d e n e ) - 2 - p i p e r a z i n o n e  (Ih), have  the  c i s  c o n f i g u r a t i o n  (with r e -  
s p e c t  to  the  NH and CO g r o u p s ) .  The  c h e m i c a l  sh i f t  of the  C a l l  p r o t o n  in the  P M R  s p e c t r u m  of Ih in  d i -  
m e t h y l  s u l f o x i d e  is  6.80 ppm,  whi le  the  C6H~ s i g n a l s  a r e  s i t u a t e d  at  6 .8 -8 .2  p p m .  The  s i g n a l s  of the  p r o t o n s  
of the  H N - C  = O ,  H N - C  = C ,  and OH g r o u p i n g s  a r e  found at  8.74, 10.54, and 13.42 ppm,  r e s p e c t i v e l y .  The 
s i g n a l  at 8.74 ppm v a n i s h e s  m o s t  r a p i d l y  when CD3OD is  added .  The  c i s  o r  t r a n s  f o r m  canno t  ye t  be a s -  
s i g n e d  wi th  c e r t a i n t y ,  h o w e v e r ,  to  the  p r o d u c t s  of the  r e a c t i o n  of 2 - c a r b o a l k o x y c h r o m o n e  wi th  s e c o n d a r y  
a m i n e s ,  fo r  e x a m p l e ,  2 - ( f i - p i p e r i d i n o - f i - p i p e r i d i n o c a r b o n y l a c r y l y l ) p h e n o l  (Ii), but  t h e r e  i s  no doubt  tha t  
t h e r e  i s  a c h e l a t e d  h y d r o x y l  g r o u p  in th i s  compound :  the  IR s p e c t r u m  (CHC13, c 0.05 M, d 0.16 ram) c o n -  
t a i n s  a b r o a d  band  at 2500-3200 c m  - I  as  we l l  as  bands  at  1640 (broad  wi th  a s h o u l d e r  at  1620 c m  -1 ), 1575, 
and 1534 c m  - l .  
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T A B L E  2. 

Com- 
pound 

Ia  

Ib 

Ib 
Ie 
ie 

Id 

I e  

Ie  

Ie 

If  

lIa 

IIa 

Hb 

Spectroscopic 
conditions 

CDCI~. 

CDCIa 

D~oxar~ 
DMSO 
CDCI~ 

CDCI, 

CDCh (sa.t~ 
sotuiion) 

DMSO + diox- 
ane (about 
1:1) 

IXoxane e 

CC14 

CDCI3 

DMSO 

CCIa 

P M R  Spec t ra  of I and II 

5, ppm (relative toTM8) 

O H  N H  

13,991 

13,99 

12,75 
13,41 
13,34 9,22 ; 5,2--6,0 

13,44 i0,22 

13,16 11.72 (d,.poorly 
resolved) 

I3,13 ii,65 (d,/NH,C/BH 
12.9 Hz) 

13,10 11.75 (d, JNH, C~H 
12.8 Hz) 

13,15[ ti,2 

11.60 <d, JNH, CBH 
12"6 Hz d) 

11.5s (d,mH, %r~ 
11.4 Hz) 

I 9,88 

other protons 

CAH:5,88 (dc; ]caH, c~a 12,2 Hz); 
C~H:7,88 (d; ]C~H, CaH 12,2 HZ); 
C~H4 : 6,3--7,5 

Cc, H:5,80 ~t 7 /c~,c~a 12,2 Hz); 
C~H :7,89 (d; ]cS~,cua 12,2Hz) 

Call : 5,82 (d; Ic~n, c~a 7,9 H~; C6H4 
arm C~H : 6,3--7,5 
Cc~H :5,79 (d; ]cc, a,c~H 7,7 Hz); 

CH2:4,47 (d; Ic~o, Na 6,1 HZ); 
C6H4, C6Hs andC ~H: 6,7--7,6 

Ccr (d; lcc~n, cBH 7,7 HZ); 
C6H4, C6Hs ; and C~H : 6--7,7 

C~H : 6,12 (d; /c~rI, C~H 9 HZ) 

Call : 6,05 (da; lcan, CI~H 8,7H~z) 

C~H:5,73 (s~[); CH2:4,41 (d;  
]c~ 2, NH 6,2Hz); C~H4 r~ CsHs : 6,5-- 
7,4 

Call :5,1O (d; lc~m C~H 8,2H~z); C~Hs 
and C~H : 6,4--7,8 

C~H : 5,35 ( d; 1%m c ~  7,6 FLz) 

C~H :4,33 (s); CHa---~N :2,86 (d~ 
/CH, NH 5,2Hz); CHz--C~ : 1,80 (s) 

aln all c a s e s  at ~20 ~ F o r  I a -d ,  c is 0.36 M. 
bin d6-dimethyl  sulfoxide,  6 10.04. 
Cd is doublet .  
d D e t e r m i n e d  with 60 and 100 MHz s p e c t r o m e t e r s .  
eWith a 100 MHz s p e c t r o m e t e r .  
f s is s ing le t .  
Note:  6 = 13.8 ppm fo r  2-fl - m o r p h o l i n o a c r y l y l p h e n o l  (in CDC13, 
c 0.36 M). 

We a lso  note tha t  the two s t rong  bands  in the IR s p e c t r a  of  I at 1610-1635 and 1520-1555 c m  -1, like 
those  in the usua l  f i - aminov iny l  ke tones  [13-14],  m u s t  m o s t  l ike ly  be a s s igned  to  the subord ina te  v ib ra t ions  
of the double bonds  of  the N - C  = C  - C  = O  s y s t e m ,  which abso lu te ly  unambiguous ly  e s t ab l i she s  the t au to -  
m e r i s m  of the e n a m i n e - k e t o n e  f o r m  of I in  a n u m b e r  of c a s e s  by means  of PMR s p e c t r a  (pa r t i cu la r ly  for  
Id - f ) .  

F r o m  an examina t ion  of  the c h e m i c a l  shif ts  of the p ro tons  of the che la t ed  hydroxy l  g roups  in c o m -  
pounds of the I type, fo r  example  I a -d ,  in c o m p a r i s o n  with the c h e m i c a l  shif ts  of r e l a t ed  compounds  - 
o - h y d r o x y a c e t o p h e n o n e  and sa l i cy la ldehyde  (11.64 and 10.58 ppm,  r e s p e c t i v e l y ;  the s p e c t r a  w e r e  r e c o r d e d  
unde r  the s a m e  condi t ions  as  the s p e c t r a  of  Ia -d)  - it is  e a s y  to conc lude  that  the s igna ls  of I a re  s i tua ted  
at weake r  f ie lds .  This  is undoubtedly  a s s o c i a t e d  with the fact  tha t  the e l e c t r o n  dens i ty  on the oxygen a tom 
of the c a r b o n y l  g roup  of f l - a m i n o v i n y l c a r b o n y l  compounds  is  r a i s e d  c o n s i d e r a b l y  as a consequence  of c o n -  
juga t ion  with the amino  g roup .  The loca t ion  of  the OH group  s igna ls  of Ia ,b  at weake r  f ie lds  than those  of 
I c ,d  is apparen t ly  expla ined by the pa r t i c ipa t ion  of the c a r b o n y l  g roups  of Ic ,d  in the f o r m a t i o n  of two h y d r o -  
gen  bonds s imu l t aneous ly ,  as a r e s u l t  of which r e l a t i v e l y  l e s s  e l e c t r o n  dens i ty  of the oxygen a tom of the CO 
group  goes  into the h y d r o g e n  bond be tween OH and CO. I t  should  be noted,  however ,  tha t  Ic ,d  a r e  cis  i s o m e r s ,  
while Ia ,b  a r e  t r a n s  i s o m e r s ,  and the e f f ec t ivenes s  of the conjugat ion  of the amino and ca rbony l  g roups  and, 
consequen t ly ,  the s t r eng th  of the hyd rogen  bond between the OH and C ~ O  g roups  m a y  depend on the c o n -  
f igura t ion .  
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In connection with the fact  that  the fo rmat ion  of double hydrogen bonding between one e lec t ron  donor 
and two proton-conta in ing groups  is a c o m p a r a t i v e l y  r a r e  phenomenon but, at the s ame  t ime,  is a t t rac t ing  
the attention of r e s e a r c h  w o r k e r s  in a t tempts  to explain the fine s t ruc tu re  pecu l ia r i t i es  of such impor tan t  
components  of animate  nature  as wa te r  [19], polypeptides [20], or  subs tances  of the antibiotic type [21], we 
became  in te res t ed  in the fine s t ruc tu re  of the products  of the c leavage  of monocycl ic  pyrones  by p r i m a r y  
amines  in the case  of di(fl -aminovinyl)  ketones 0Ia,  b). A s t ruc tu re  with two i n t r amo lecu l a r  hydrogen bonds 
has been desc r ibed  for  IIb [22], but suff icient ly r igorous  proof  was not p resen ted .  We have cons ide red  it 
p robable  that  m o r e  definite informat ion  would be obtained by studying the IR and PMR s p e c t r a  of IIa,  s ince 
it has two pa i r s  of vicinal  vinyl protons and two NH groups  in the H - N - C - H  sys t em,  and the c h a r a c t e r i s t i c  
s p i n - s p i n  spli t t ing of the cor responding  protons m a y  the re fo re  appear .  In fact ,  the cis configurat ion of the 
vinylene grouping is read i ly  es tab l i shed  in the PMR s p e c t r u m  (Table 2 and Fig. 2, curve  2): there  is a 
doublet at 5-6 ppm f r o m  the two equivalent  C(~H with J ~ 8 Hz (the C/3H signal is located in the region of 
the C6H 5 s ignals) .  The two equivalent  NH protons  give a doublet at 11.6 ppm with JNH,Cfl H 12 Hz (deter -  

mined at 60 and 100 MHz), which a t tes t s  to the t r ans  configurat ion of the H - N - C - H  f ragment .  Vibrat ions 
of f r ee  NH groups  are  absent  in the IR s pec t rum of Ia (Table 1 and Fig.  1, curve  2) in CC1 o The valence  
v ibra t ions  of two chela ted NH groups ,  the intensi t ies  and shapes  of which do not change when the concen t r a -  
t ion is va r i ed  f r o m  0.05 to 0.002 M, appear  at 3100-3350 cm -1 as a b road  band. 

Comple te  equivalency of the protons  of identical  groupings - two vinyl protons (narrow singlet),  two 
C H 3 - C  methy l  groups  (singtet), and two C H 3 - N  groups (narrow doublet) with JCH3,NH 5.2 Hz -- is observed  
in the PMR s p e c t r u m  of IIb (Table 2) in CC14. An unreso lved  mult ip le t  in the fo rm of a b road  s y m m e t r i c a l  
s ignal  of two NH is found at 9.88 ppm.  The s p i n - s p i n  re la t ionship  of N - C H  3 and N - H  was es tab l i shed  by 
means  of double resonance  (by the convers ion  of the doublet f rom CH 3 to a singlet) .  Jus t  as for Ha, v i b r a -  
t ions of f ree  NH groups  (in CC14, c 0.05-0.002 M) do not appear  in the IR s p e c t r u m  of IIb (Table 1). The de-  
t e rmina t ion  of the m o l e c u l a r  weight by c ryoscopy  in benzene demons t r a t ed  that  IIb ex is t s  as a m o n o m e r  in 
this solution, and v ibra t ions  of f ree  NH groups are  absent in the IR s p e c t r u m  of the s a m e  solution, while a 
doublet C H 3 - N  signal  (2.25 ppm) appea r s  in the PMR spec t rum in addition to CH3-C (1.42 ppm) and C~H 
(5.0 ppm) s ingle ts ;  the NH signal is m a s k e d  by the s ignals  of the solvent  p ro tons .  It is in te res t ing  that,  be -  
cause  of h indered exchange of the protons  of the NH groups of Hb, the addition of wa te r  to a solution of IIb 
in CHC13-CC14 (,~1:1) does not induce convers ion  of the doublet f rom CH3-N (2.86 ppm) to a singlet,  nor  
does it cause  an apprec iab le  change in the chemica l  shift  of the NH signal (9.78 ppm); the signal of the wa te r  
protons  appea r s  as an i so la ted  band at 4.7 ppm. Retention of a solution of rib in CC14 containing CD3OD 
(~1 h) r e su l t s  in the d i sappearance  of the CH3-N doublet (2.88 ppm) and the NH and C a l l  s ignals .  

Thus,  one can s ta te  with suff icient  confidence that,  in the p lanar  and s y m m e t r i c a l  I Ia ,b  molecu les ,  
the re  is double hydrogen bonding of the chelate  type with the par t ic ipa t ion  of one carbonyl  and two NH groups .  
The assumpt ion  that s t ruc tu re  II co r re sponds  to the f o r m  with i n t r amo lecu l a r  bonds between two NH groups 
( f o u r - m e m b e r e d  ring) in the p r e s e n c e  of a f ree  carbonyl  group is r e jec ted  even by a s imple  examinat ion of 
S t u a r t - B r i e g l e b  and Dreiding mo lecu l a r  mode l s ,  according to which the two NH groups in this fo rm are  not 
equivalent ,  and the dihedral  angles between the H - N  and C - R '  bonds in the two H - N - C - R '  groups  a re  
substant ia l ly  di f ferent .  In addition, the carbonyl  group in this sy s t em turns  out to be a lmos t  perpendicular  
to the plane of the double bonds and, consequently,  ought to have a f requency  substant ia l ly  higher  than 1635 
cm -1 in the IR s p e c t r u m .  

EXPERIMENTAL 

The IR spectra were obtained with a UR-10 spectrometer, and the PMR spectra were obtained with an 
RS-60 or JNM-4H-100 spectrometers with operating frequencies of 60 and I00 MHz, respectively. 

2-~ -Aminoacrylylphenol (Ic). This was obtained by the action of excess dry ammonia on chromone in 
absolute alcohol at 20~ for 60 h and had mp I01.5-102.5 ~ Found %: C 66.2; H 5.5; N 8.8. CgHgNO 2. Cal- 
culated%: C 66.2;H 5.6;N 8.6. 

2-p-Morpholinoacrylylphenol [23], 2-fl-piperidinoacrylylphenol (Ia) [24], 2-fi-diethylaminoacrylyl- 
phenol (Ib) [5], 2-fi-benzylaminoacrylylphenol (Id) [23], 2-fl-anilinoacrylylphenol (Ie) [24], 2-(fi-benzyl- 
amino-]~ -phenylacrylyl)phenol (If) [25], 2- (]3 -n-butylamino-n-butylaminocarbonylacrylyl)phenol (Ig) [4], 3- 
(2-hydroxybenzoylmethylidene)-2-piperazinone (Ih) ~3], and 2-(fi-piperidino-fl-piperidinocarbonylacrylyl)- 
phenol (ii) [2] were obtained by the reaction of the appropriate chromones with amines, while 1,5-di(anilino)- 
1,4-pentadien-3-one (Ha) [26] and 2,6-di(methylamino)-2,5-heptadien-4-one (lib) [22] were synthesized by 
the action of aniline of 4-pyrone and methylamine on dehydroacetic acid, respectively. 
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