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Reaction of sodium azlde with chromone-2-earbonyl chloride or the 
action of nitrous acid on the hydrazide of chromone-2-carboxylic 
acid, existing in the cyclic form 3'-oxopyrazolidino[4', 5':2, 3]- 
chrnman-4-one, givesthe azide of chromone-2-carboxylic acid, the 
Curtius rearrangement of which is used to synthesize a number of 2- 
acylaminochromones. 

Hi the r to  2 - a m i n o c h r o m o n e s  have been a l m o s t  unin-  
v e s t i g a t e d .  Among o t h e r  th ings  the  2 - a m i n o e h r o m o n e  
s y s t e m  (A) i s  i n t e r e s t i n g  in that ,  b e c a u s e  i t  con ta ins  
a f l - a m i n o v i n y l k e t o n e  grouping,  i t  is  t a u t o m e r i c  with 
2 - i m i n o -  4 - h y d r o x y c o u m a r i n  (I3). 
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F r o m  t h e i r  IR s p e c t r a ,  2 - a m i n o i s o f l a v o n e s  w e r e  
c o n s i d e r e d  to have a c h r o m o n e  s t r u c t u r e  [2]. However ,  
a hyd roxy  s t r u c t u r e  was  a s c r i b e d  to unsubs t i tu t ed  2-  
a m i n o c h r o m o n e  [3]. Since the ca rbon  a tom at pos i t ion  
2 of  c h r o m o n e s  c a r r i e s  a r e l a t i v e l y  l a r g e  f r a c t i o n a l  
pos i t i ve  c h a r g e  { c h r o m o n e - 2 - c a r b o x y l i c  ac id  i s  no l e s s  
s t r o n g  than t r i c h l o r o a e e t i e  ac id  [4]), i t  m a y  be a s s u m -  
ed that  2 - a m i n o c h r o m o n e s  wil l  p r o v e  
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c o m p a r a t i v e l y  weak b a s e s ,  and that  the p r o p e r t i e s  of 
the amino  g roup  wil l  be c o m p a r a b l e  with those  of a r o -  
m a t i c  a m i n e s .  The Cur t iu s  r e a r r a n g e m e n t  of the az ide  

*For  P a r t  XXI see  [1]. 

of c h r o m o n e - 2 - c a r b o x y l i c  acid  (I) has  now been used  to 
obta in  h i the r to  unknown N - a c y l  d e r i v a t i v e s  of 2 - a m i n o -  
e h r o m o n e s .  Azide  I can be syn thes i zed  e i t he r  by r e -  
ac t ing  e h r o m o n e - 2 - e a r b o n y l  c h l o r i d e  [5] with sod ium 
a z i d e ,  o r  by  the ac t ion  of n i t rous  ac id  on 3 ' - o x o p y r a -  
zo l id ino  [4 ' ,  5 ' : 2 ,  3] c h r o m a n o n e - 4  [6], the cyc l i c  f o rm  
of c h r o m o n e - 2 - c a r b o n y l  az ide  (11). 
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IR s p e c t r a  (UR-10): 1) 3 ' - o x o -  
p y r a z o l i d i n o  [4 ' ,  5 ' :  2, 3] c h r o m -  
anone -4  (1I) (in CHCI~. c 0.001 
M, d 1 cm);  2) N - ( c h r o m o n o y l -  
2 ) -NV-benza lhydraz ine  (HI) (in 
oi l ) ;  3) 2 - e t h o x y c a r b o n y l a m i n o -  
e h r o m o n e  (IV) (in CHC13, c 0.02 

M, d 0.4 ram).  

P r e v i o u s l y  [6] compound 11 was a s s u m e d  to have an 
i s o m e r i c  s t r u c t u r e  with two hydroxy  g r o u p s .  It is  d i f -  
f icul t  to judge the s t r u c t u r e  of th is  compound f rom i t s  
[R s p e c t r u m  ill the c r y s t a l l i n e  s t a t e .  However .  the IR 
s p e c t r u m  of a d i lu te  c h l o r o f o r m  solu t ion  of II ( f igure .  



622 KHIMIYA GETEROTSIKLICHESKIKH SOEDINENII 

plot 1) v ib ra t ions  of f ree  hydroxyl  groups were  not 
found in the 3500-3600 cm -1 region,  sugges t ing  the 
diketo s t r u c t u r e .  The bands at 3335 and 3445 cm -1 
a re  ass igned to v ib ra t ions  of NH groups.  The bands at 
1665 and 1700 em -1 a re  a sc r ibed  to carbonyl  groups.  
However the f i r s t  of them has too low a f requency to 
be a sc r ibed  to the earbonyl  of the ch romane  por t ion or 
to the carbonyl  of a y - l a c t a m .  Poss ib ly  under  the given 
condit ions compound II is  in the o rd ina ry  hydrazide  
form IIa; here  it  is to be a s sumed  that  the band of f r e -  
quency 3445 cm -1 is the sum of 2 fo rms  of v ibra t ion .  
It i s  of i n t e r e s t  to note that r e ac t i on  of hydraz ide  1I 
with benzaldehyde gives a hydrazone  (HI), whose IR 
s p e c t r u m  is  not in con t rad ic t ion  with the s t r u c t u r e  
indicated above (figure, plot 2). 

2 - A e y l a m i n o c h r o m o n e s  (IV-XI) were  obtained f rom 
azide I by the usual  methods .  Inves t igat ion of the IR 
s p e c t r u m  of compound IV (figure, plot 3) leads  to the 
conc lus ion  that  the c h r o m o n e  fo rm p r o b a b l y  c o r r e s -  
ponds to it;  at 1635 cm -1 ve ry  in t ense  v ib ra t ions  a r e  
exhibited, c h a r a c t e r i s t i c  of the carbonyl  of the chro-  
mone s y s t e m .  The in t ense  v i b r a t i o n s  f r equency  1758 
em -1 is  to be a sc r ibed  to a ca rbonyl  of an e s t e r  group.  
In the 3100-3600 c m - i r e g i o n  the re  a r e  two bands at 
3410 and 3280 cm -1, evident ly  due to v ib ra t ions  of f ree  
and l inked NH groups (in the s p e c t r u m  observed  in oil, 
the r e l a t ive  in tens i ty  of the v ib ra t ion  of the l inked NH 
group at 3150 cm -1 is  cons ide rab ly  inc reased) .  At high 
di lut ion (c 0.001 M), there  r e m a i n s  in the s ta ted reg ion  
only one peak with f requency  3415 cm - i .  The in t ense  
v ib ra t ions  f requency 1525 cm-1 mos t  of all  c o r r e s -  
ponds to the secondary  amide  band; such v ib ra t ions  
a re  lacking  with o r d i n a r y  ch romones .  The IR spec t ra  
of compounds IV, V, and VI (oil) in the reg ions  con-  
s ide red  above a r e  s i m i l a r  to one ano the r ,  whence i t  
i s  poss ib l e  to make a p r e l i m i n a r y  i n f e r ence  that  t he i r  
s t r u c t u r e s  a re  s i m i l a r ,  and that  this extends to the 
other  2 - a c y l a m i n o c h r o m o n e s  which we have p repa red .  
Compounds VI and XI were  submi t ted  to acid hydro ly -  
s is ,  and gave 4 -hyd roxycoumar in .  Since the genera l  
opinion i s  tha t  4 - h y d r o x y c o u m a r i n  has  the  h y d r o x y -  
f o r m  s tructure ,  it  can be concluded,  that the amino 

group, as compared  with the hydroxyl group in the 
second posi t ion of the chromone  sys tem,  to a la rge  
extent  s t ab i l i zes  the T-pyrone  form.  

EXPERIMENTAL* 

Chromone-2-carbonyl azide (I). A. A solution of 3.24 g NaNO 2 
in 12 ml water was added dropwise to a solution of 9.6 g (0.047 mole) 
compound II [6] in 290 ml 10% HC1, and 280 ml water, cooled to 
- 1 0  ~ the whole stirred and cooled for 1 hr, then stirred for 1 hr at 
about 20 ~ C. The white precipitate formed was filtered off, washed 
with water, and vacuum dried over P2Os. Yield 8.17 g (99%) com- 
pound I, mp 1,qfl-137 ~ (decomp, ex absolute E~OH). IR spectrum (in 
oil), cm-l: 2152 (azide group), 1710 (C=O in CONs). 1665 (pyrone 
C=O). Found: C 56.00, 55.69; H 2.47, 2.61; N 19.37, 19.41%, cal- 
culated for C10HsNsOa: C 55.81; H 2.34; N 19.53%. 

B. A solution of 20.9 g (0.1 mole) chromane-2-carbonyl chloride 
[4] in 140 ml dry dioxane was added, with ice cooling, to a solution 
of 7.5 g NaNa in 30 ml water. The mixture was stirred for 30 rain 
with cooling, and for 1 hr at about 20 ~ 800 mI water added, and the 
precipitate of azide I filtered off. Yield 20.2 g (94%), mp 135 ~ (de- 
comp), The IR spectrum showed the compound to be identical with 
a specimen obtained by method A. 

N-(Chromonoyl-2)-N'-benzalhydta~.ine (IlI). 2.04 g (0.01 mole) 

compound II and 1.06 g (0.01 mole) benzaldehyde in 50 ml dry tolu- 
ene were boiled together for 10 hr, the water being distilled off, The 
precipitate was filtered off, yield of hyd~azone III 2.65 g (90.7%), 
mp 250-251 ~ (ex BuOH). The compound did not give any coloration 
with FeCls, while with 10%NaOH it gave a salt of low solubility, 

t 
evidehtly dub to the acid hydrazide hydrogen. The IR spectrum (in 
oil), era-i: 3.220 and 3080 (linked NH group), 1695 (>N-C=O) ;  
1645 (pytone C=O), 1550 (secondary amide band). Found: C 69.79, 

70.03; H 4.21, 4,13; N.8.78. 9.50~/o, calculated for CITHI2NzOa: 
C 69.85; H 4.14; N 9.59%. 

2-Ethoxycarbonylaminochromone (IV). 2,15 g technical azidr I 
was refluxed for 6 hr in 50 ml absolute EtOH, the resultant solution evap- 
orated to dryness under vacuum, to give2.27 g colorless crystals of IV. 

2-Acetylaminochromone (V). 2,15 g technical azide I was heated 
for 3 hr in 50 ml dry benzene, 0.6 g glacial AcOH added to the cold 
solution (heat evolved). After about 16 hr the precipitate formed was 
filtered off, yield of V 2 g. 

2-Diethylaminocarbonylamlnochromonr (VII), 2.15 g technical 
azide i was heated for 3 ht in 50 ml dry benzene, the solution cool- 

*With the a s s i s t a n c e  of L. A. Zhmurenko  

2 - A c y l a m i n o c h r o m o n e s  

I 
Cam- } 

pound 

IV 

V 

VI 

VII 

Vlll 

lX 

X 

XI 

Mp, ~ 
(solvent for 

crystallizing) 

183--184 
~ecomp EtOH) 

289--290 
qdecomp BuOH) 

187--190 
(decomp 

absolute EtOH) 
137--137.5 

(benzone)  
224--225 
(BuOH) 

205.5--206 
(BuOH) 
175--176 
(benzene) 
I71--172 
(benzene) 

Formula 

C~2H~NO4 

CIIHgNOa 

CHHGCI~NOa** 

C~4H~sN203 

C16HtsN203 

CI4HI4N2Oa 

CI~tIIsN203 

CI4H~4N20~ 

Found, % 

C H N 

61.76 4.83 5,88 
61.64 481 6,00 
65.25 4.58 7.04 

453 ; 695 
1.98 I 4,57 

42275 1.971 

- -  - -  ' 10,61 
~ 10.58 

67.41 6271 9.95 
67.29 6.35 10.03 
6524 5.20[ 10.89 
65.53 5.50] l l . 10  
66,8 lO6O 
66.42 10.42 

I0.07 
10.13 

Calculated,% 

C H 

61.79 4.75 

4310 ' 

67.12 16.33 

65.09 5.46 

66.13 5,92 

6,04 

6.89 

4.57 

10.76 

9.78 

10,85 

10.42 

10.22 
L 

Yield, %* 

91,5 

92.5 

88,6 

75.5 

76.8 

76.4 

75.9 

88.7 

*Calculated on the acid chloride taken for preparing the azide. 
**Found: CI 34.54; 34.58%. Calculated: CI 34.72%. 
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ed, and 1 g Et~NH added. The resultant precipitate was separated off 
(after about 15 min), yield of VII 2.05 g. 

Other 2-acylaminochromones were prepared by the above meth- 
ods. Data for compounds IV-XI are given in the table. 

HydrolFsL~ of compounds VI and XL I g compound VI in 10 ml 
10~/~ HCI and 20 ml EtOH was refiuxed for 3 hr. The next day the 
products were vacuum evaporated to dryness, and the residue was 
dissolved in a small amount of 5% NaHCO3. The solution was filter- 
ed, and acidified with 10~ HC1. The precipitate formed was filter- 
ed off, yield of 4-hydroxycoumarin 0.4 g (75%), mp 207-208~ 
water). Undepressed mixed mp with a known specimen. Similarly 
hydrolysis of XI gave 4-hydroxycoumarin in 54% yield. 
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