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PHENOLIC DERIVATIVES OF 2-PYRONE 

II. T r a n s f o r m a t i o n s  of 1, 1 - D i c h l o r o - 5 - ( 2 ' ,  5 ' - d ime t hoxyphe ny l ) - l ,  3 - p e n t a -  
d ien-5-one*  

Yu. V. Maevski i ,  S. V. Sokolovskaya, and I. P. Komkov 
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The cyclization of 1,1- dichloro-5-(2', 6'- dimethoxyp.henyl)- 1,3- 
pentadien-5-one and the product of its partial demethylation leading 
to the corresponding derivatives of 2-pyrone and 2-(~,3-dichloro- 
vinyl)-6-rnethoxy-4-chromanone has been studied. Irradiation causes 
the dimerization of 1, 1 - dichloro-5 -(2', 5'- dimethoxyphenyl)-l, 3 - 
pentadien-5-one. 

During i ts  f o rma t ion  f rom 2 ,5 -d ime thoxyace tophe n -  
one and 1, 1, 1, 3 - t e t r a ch lo ro -3 - e thoxyp ropane ,  1, 

*For par t  I, see [1]. 

1 - d i c h l o r o - 5 -  (2 ' ,  5 ' - d ime thoxypheny l ) - l ,  3 -pen tad i en -  
5-one  (I) undergoes  pa r t i a l  demethyla t ion  to 1 , 1 -  
d ich lo ro-5  -(2 ' - hyd roxy-5  ' - m e t h o x y p h e n y l ) - l ,  3 - p e n -  
t a d i e n - 5 - o n e  (II). The s t r u c t u r e  of II has been con -  
f i r m e d  by independent  syn thes i s  and by i ts  conver s ion  
into I. Compound II, l ike 1 , 1 - d i c h l o r o - 5 - ( 2 ' - h y d r o x y -  
p h e n y l ) - l ,  3 - p e n t a d i e n - 5 - o n e  [1] can be cycl ized  in two 
d i r ec t i ons - -w i th  the fo rma t ion  of 6 - ( 2 ' - h y d r o x y - 5 ' -  
me thoxypheny l ) -2 -pyrone  (III) and of 2-(fl, f~-dichlo- 
r o v i n y l ) - 6 - m e t h o x y - 4 - c h r o m a n o n e  (IV). Under the 
s ame  condi t ions ,  I gives only 6- (2' ,  5 ' -d ime thoxyphe-  

P r o p e r t i e s  and Analyt ica l  Data of the Compounds Synthesized 

Com- 

pound 

i 

II 

V 

I11 

IV 

VI 

Mp, 
*C 

106--107 

108--109 

98--99 

161.5--162.5 

86--86.5 

142--142.5 

UV spectra* 

)'max, rim 

372: 298,5; 220 

310; 407; 220 

375; 325; 242; 221 

350; 256; 225,5 

338; 252 

log s 

3.628; 4421; 4.162 

4.441; 3.682; 4.104 

4.100; 3.886; 3.823:4.328 

3.582; 3.886; ~[386 

3,894; 4,130 

IR spectra* * 
i 

VC= O' VOW 
c , ~  t c , l t  I 

1646 -- 

1575 

1725 

1702 ~21 

169,0 

1666 

l~npitical 
formula 

C ~aH~C12Oaa 

CI2HIOCI.203 

CI3HI204 

C~HtoO4 

CI2H~)CI203 

C2,;H._,.~C I ~OaC 

Found, % 

C C1 

54.69 24.33 

52.56 26.27 

67.03 

65~4 

52.61 25.86 

54.70 24,72 

Calculated, % 

54,37 4,21 

52:77 3.69 t 25.96 

67.23 5.21 [ -- 

66.05 4.62 

52.773.69125-96 

54.37 4.21124170 

* EPF-3 ultraviolet spectrophotometes, solvent ethanol. 
** UR-10 infrared spectrophotometer, in the form of a mull in paraffin oil. 
a 2,4-Dinitrophenylhydrazone of I--rap 192-193 ~ C. Found, ~ �9 N 11. 96. Calculated for CtgH16ClzN406, 

% : N 11.99. b Absent because of a hydrogen bond. c Molecular weight, found: 570 (cryoscopically); calculated: 574. 
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qo 
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80.5 

95.8 

30.0 

18.0 
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nyl)-  2 -pyrone  (V). It is  i n t e r e s t i n g  that under  the act ion 
of light I undergoes  pho tod imer iza t ion  be ing  conver ted  
into a eyclobutane der iva t ive  with the s t r u c t u r e  VI. The 
s t r u c t u r e  of the conve r s ion  products  has been  con-  
f i rmed  by IR and UV spec t r a  (see table) .  

~CH 3 
o 

--C--CH~CH--CH =CCI 2 
I r I o c .  
oc.~ I I . 1 .  ~ 

~ , ~ = c . - ~ . - ~ . - ~ - F ~ - ~ - ~ .  , 
Vl 0 ~.,~i; 

OCH~ 

EXPERIMENTAL 

1,1-Diehloro-5-(2' ,  5'-dimethoxyphenyl)- 1, 3- pentadien-g-one 
(I) was obtained by method A, described previously, from 2, 5-dime- 
thoxyacetophenone [1]. Compound II was obtained from the mother 

liquors from the recrystallization of L It was also obtained from 2- 
hydroxy-5-methoxyaeetophenone by method B [1]. 

6-(2', 6'-Dtmethoxyphenyl)-2-im]zone (V) was obtained by the 
eyclization of I [2]. Under the same conditions, compound n forms 
III and IV. 

Dirnerizatton was carried out by irradiating I with sunlight. The 
properties of the compounds obtained are given in the table. 
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SYNTHESIS OF SILACYCLOBUTANES FROM HALOALKYLMETHOXYSILANES 
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The possibility of synthesizing silacyclobutane derivatives from ha- 
loalkylalkoxysilanes has been studied (with 7-chloropropylmethyl- 
dimethoxysilane and 7-chloropropyldimethylmethoxysilane as exam- 
pies). The intramolecular eyclization of these compounds takes place 
only when polar solvents are used. 

Substituted 1 - s i l acyc lobu tanes  a re  of definite i n -  
t e r e s t  not only f rom the theore t i ca i  but also f rom the 
p rac t i ca l  aspect  as in i t i a l  m o n o m e r s  for the p r oduc -  
tion of s i l a c a r b a n e  po lymer s  [1]. 

The t n t r a m o l e c u l a r  o rganometa l l i c  r i ng  c lo su re  of 
7 - ch lo rop ropy l  de r iva t i ve s  of s i l i con  in a polar  solvent  
is  usual ly  used for  the syn thes i s  of the s i l a c y c l o -  
butanes  [2, 3]. We decided to t r a n s f e r  this r e a c t i o n  
to 7 - c h l o r o p r o p y l m e t h y l d i m e t h o x y s i l a n e  and 7 - c h l o r o -  
p ropy ld ime thy lmethoxys i l ane ,  s ince  it  appeared  pos -  
s ible  to c a r r y  out the r i n g - c l o s u r e  r eac t i on  in  an 
excess  of the in i t ia l  methoxy de r iva t ives ,  us ing  them 
as the po la r  solvent .  

R R 
t mg I 

CH3--Si--CH2--CH2--CH2CI ~ C H a - - S i ~  CH2 
I t I 

OCH3 CH2--CH2 

1 I1 

R-OCH3, CHa 

However, it was found that intramolecular eycliza- 
tion does not take place under these conditions (see 

table).  
C a r r y i n g  out the r eac t i on  in an a romat i c  solvent  

(xylene) by the method used for syn thes iz ing  o rgano-  
me ta l l i c  compounds proposed by Ashby [5] gave a v e r y  
s m a l l  y ie ld  of s i l acye lobu tanes  (II). 

Only when polar  solvents  (diethyl and dibutyl e thers )  
were  used were  1, l - d i m e t h y l s i l a c y c I o b u t a n e  and 1-  
m e t h y l - l - m e t h o x y s i l a c y e l o b u t a n e ,  r e spec t ive ly ,  ob-  
ta ined  in sa t i s f ac to ry  yie lds .  The l a t t e r  has not been 
de sc r i be d  in the l i t e r a t u r e  (its s t r u c t u r e  was conf i rmed  
by independent  syn thes i s  by the d i rec t  methoxyla t ion 
of l - e h l o r o - 1 - m e t h y l s i l a c y e l o b u t a n e  and also by spec -  
t r a l  data). The IR spec t rum of 1 - m e t h y l - 1 - m e t h o x y -  
s i l aeyc lobu tane  conta ins  bands at 1187, 1123, and 909 
cm - i ,  which a re  c h a r a c t e r i s t i c  for  all  s i laeyclobutane  
compounds  [4], at 1098 em -t ,  which is  c h a r a c t e r i s t i c  
for Si--O--C v ib ra t i ons ,  and at 1253 and 790 cm -i 
which a re  c h a r a c t e r i s t i c  for the Si--CH a grouping.  

E XPERI ME NT AL 

7-Chloropropylmethyldichlorosilane and 7-chloropropyldimethyl- 
chlorosilane were synthesized by a published method [6]. I-Chloropro- 
pylmethyldimethoxysilane and y-ehloropropyldimethylmethoxysilane 
were obtained by the methoxylation of the corresponding chlorosilanes 


