
P H E N Y L  D E R I V A T I V E S  OF 2 - P Y R O N E .  

IV.* SYNTHESIS OF A NUMBER OF DI -  AND 

TRIALKOXYPHENYL-2-PYRONES 

Y u .  V .  M a e v s k i i  a n d  S .  V .  S o k o l o v s k a y a  UDC 547.813' 824+542.951.2 

Severa l  phenyl dichloropentadienyl  ketones containing a hydroxy or methoxy group in the 
benzene ring as well  as a number  of 2 -pyrones  based  on them were  synthes ized .  The p o s -  
s ibi l i ty  of the convers ion  of the l a t t e r  to the cor responding  2-pyr idones  on heating them 
with ammonium sa l t s  is demons t ra t ed .  

Dichloropentadienyl  phenyl ketones with hydroxy and methoxy groups  in the benzene ~ n g  (I-V~ are  ob- 
tained by the condensat ion of 1 ,1 ,1 ,3 - t e t r ach lo ro -3 -e thoxypropane  (TCEP) or fi , f i -d ich loroacro le in  (DCA) 
with subst i tu ted acetophenones [1, 2]. Like its monosubst i tu ted  analog, viz . ,  1 , 1 - d i c h i o r o - 5 - ( 2 ' - m e t h o x y -  
pheny l ) - l , 3 -pen tad ien -5 -one ,  desc r ibed  in [1], 1 , 1 -d i ch io ro -5 - (2 ' , 6 ' - d ime thoxypheny l ) - l , 3 -pen t ad i en -5 -one  
(I) could not be i so la ted  in analyt ical ly  pure  fo rm.  (It was c h a r a c t e r i z e d  by i ts  2 ,4-dini t rophenylhydrazone.)  
Even af ter  ch romatograph ic  purif icat ion,  both ketones  are  ve ry  v iscous ,  uncrys ta l l i zab le  m a s s e s .  On the 
other  hand, unsa tura ted  ketones  containing methoxy groups in other  posi t ions as well as all of the hydroxy-  
phenyl dichloropentadienyl  ketones  are  sa t i s fac to r i ly  c rys t a l l i zab le  subs tances .  

The unsa tu ra ted  ketones  a re  conver ted  to 2 -pyrones  (VI-IX) by cycl iza t ion in acidic media  

o �9 
!l H + CH3COONH 4 

C 6 H s - - C - - C H = C H - - C H =  CCI 2 - C6H~ O C6H 5 = O  

H 

I - V  V I - I X  X - X I I |  

We note that in con t ras t  to the other  analogs,  I does not fo rm a pyrone under  these  conditions,  which is ap-  
paren t ly  due to shielding of the carbonyl  group by the o -methoxy  groups .  The yields  of pyrones  in the other  
cases  exceed  70%. 

The reac t ion  of 6-phenyl -  and 6-(3' , 4 ' -d imethoxypheny l ) -2 -pyrones  with ammonium aceta te  yielded 
the cor responding  2-pyr idones .  The reac t ion  p roceeds  with difficulty and r equ i re s  prolonged heating.  

The s t r u c t u r e s  of the synthes ized compounds were  conf i rmed  by the i r  IR spec t r a  (Tables 1 and 2).T 

, EXPERIMENTAL 

l,l-Dichloro-5-(3',4'-dimethoxyphenyl)-l,3-pentadien-5-one (iII). This was obtained by holding a 
mixture of 4 g (22 mmole) of 3,4-dimethoxyacetophenone, 5.6 g (25 mmole) of TCEP, and 35 ml of acetic 
acid for II days at room temperature to give 4 g of III with mp 125-126 ~ (benzene-heptane). 

Compounds I, II, IV, and V were similarly obtained (Table I). The yield of V increases if the con- 
densation is carried out with DCA, as described below. 

* See [2] for communica t ion  I I I .  
T The authors  s ince re ly  thank E. M. P e r e s l e n '  for  pe r fo rming  the spec t r a l  invest igat ions ,  and S. V. Kur t i sh  
for par t ic ipat ing  in the synthes is  of a number  of subs tances .  
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1 ,1-Dich ioro-5- (3 '  ,4' , 5 ' - t r ime thoxypheny l ) - l , 3 -pen t ad i en -5 -one  (V). A solution of 3 g (14.2 mmole)  
of 3 ,4 ,5- t r imethoxyacetophenone and 1.8 g (14.4 mmole)  of DCA in 30 ml  of acet ic  acid was sa tu ra ted  for  
75 rain with hydrogen chlor ide ,  g radual ly  lowering the t e m p e r a t u r e  to 4-5 ~ . The mix tu re  was held for  an-  
other  20 h at r oom t e m p e r a t u r e ,  diluted with water ,  and V was ex t rac ted  with ch lo ro fo rm.  Af ter  washing 
and drying,  1.11 g (24.7%) of yel lowish c r y s t a l s  of V with mp 94-95 ~ ~eptane)  was i so la ted  c h r o m a t o g r a p h i c -  
al ly (on A1203) f rom the ex t r ac t .  

6-(3'  ,4 ' -Dihydroxyphenyl ) -2 -pyrone  (VII). A mix tu re  of 2.6 g (10 mmole)  of IV, 40 ml  of acet ic  acid, 
and 1.3 ml  of 83.8% phosphor ic  acid was ref luxed for  22 h. The bulk of the acet ic  acid was dis t i l led f rom 
the res idue  to i so la te  1.72 g of VII with mp 214-215 ~ (acetic acid). 

Compounds VI, VIII, and IX  were  s i m i l a r l y  obtained (Table 2). 

6 -Pheny l -2 -pyr idone  (X). A mix tu re  of 1.5 g (8.7 mmole )  of VI, 5 g of ammonium ace ta te ,  and 2 ml  
of glacial  acet ic  acid was heated  for  35 h at 135-140 ~ to give 0.98 g (65.9%) of X with mp  196-197 ~ (from 
benzene;  mp 197 ~ [3]). Found %: C 77.09; H 5.44; N 8.29. CI1HgNO. Calcula ted %: C 77.17; H 5.30; N 8.18. 

N-Methy i -6 -pheny l -2 -py r idone  (XI). A total  of 0.86 g (5 mmole)  of X was d isso lved  in 15 ml  of wa te r  
containing 0.8 g of sodium hydroxide,  and 2.5 m l  of dimethyl  sulfate  was added with shaking.  The mix tu re  
was heated for  30 rain on a bo i l ing-wate r  bath, diluted with water ,  and the reac t ion  products  were  ex t rac ted  
with ch lo ro fo rm.  The washed and dr ied  ex t r ac t  was evapora ted ,  and the resul t ing oil was s t e a m  dis t i l led  to 
give 0.62 g (67.7%) of res idua l  XI with mp 90.5-91.5 ~ (benzene-hep tane ) .  Found %: C 77.44; H 5.90; N 7.52. 
Ci2HtlNO. Ca lcu la ted%:  C 77.81; H 5.99; N 7.56. 

The hydrochlor ide  of XI was obtained by the reac t ion  of d ry  hydrogen chlor ide with a solution of XI in 
absolute benzene to give yel low needles  which decomposed  on heat ing.  Found %: C 65.23; H 5.66; C1 15.92. 
C12HllNO �9 HC1. Calcula ted  %: C 65.01; H 5.46; CI 15.99. 

The co lo r l e s s ,  t r a n s p a r e n t  oil, which was volati le with s t eam,  was 2 -methoxy-6-pheny lpyr id ine  (XII). 
Repeated  s t eam dis t i l la t ion gave 0.1 g (10.9%) of XII. Found %: C 77.46; H 5.73; N 7.63. Ci2HllNO. Ca lcu-  
l a t ed%:  C 77.81; H 5.99; N 7.56. 

6 - (3 ,4-Dimethoxyphenyi ) -2-pyr idone  (XIII). A mix tu re  of 0.8 g (3.5 mmole )  of VIII, 1.6 g of ammonium 
aceta te ,  and 2.5 ml  of g lac ia l  acet ic  acid was ref luxed for  6 h to give 0.12 g (15%) of XIII with m p  188-189 ~ 
(alcohol). IR s p e c t r u m :  1650 cm -1 (v C_-O); 3160 and 3115 cm -1 (VNH). Found %: C 67.49; H 5.57; N 6.05. 
C13H13NO3. Ca lcu la t ed%:  C 67 .52 ;H 5 .66 ;N 6.06. 
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