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In the p re sence  of Ac20 the diethyl acetMs of benzaldehydes (D r eac t  with n i t roacet ic  e s t e r  to give the 
C-  and O-alkylat ion products  [1, 2]. The m o r e  avai lable  cycl ic  ace ta ls  of benzaldehydes,  namely the 2 - a r y l -  
1 ,3-dioxolanes ,  have not been used in reac t ions  of this  type [3, Chapter  2]. 

In the p re sen t  pape r  we desc r ibe  the p r epa ra t i on  of a number  of 2 - a r y l - l , 3 - d i o x o l a n e s  (II) and the r e -  
sults of a compara t ive  study of the reac t ion  of acycl ic  (I) and cyclic  (II) ace ta ls  with the methyl  e s t e r  of n i t ro -  
ace t ic  acid (NAE). The ff[) compounds were  obtained f r o m  the corresponding benzaldehydes and ethylene glycol 
in the p re sence  of TsOH. The reac t ion  of the (II) dioxolanes with NAE goes with g r e a t e r  difficulty than with the 
(I) ace ta ls ,  and r equ i re s  the p r e s ence  of an acid ca ta lys t :  
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lq I=H; 1~ 2=H (a), OCHa(b), N02(c); RI+R"=OCH20(d). 

The main reaction products in the ease of the (lib, d) acetals are the (III) esters. As can be seen from Table I, 

the best results are obtained when ZnCI 2 is used as the catalyst. Transition to the unsubstituted 2~phenyl-l,3 - 

dioxolane (Ha), as in the case  of the aeycl ic  ace ta l s  (I), lowers  the yield of (III), while for  the subs t i tu tedaee tM 
(IIc) the e s t e r  (IIIc) in genera l  is not fo rmed  under the studied conditions. Here  the main di rec t ion of the r e -  
action is the ac idolys is  of (IIa, c) to ethylene glycol d iaceta te  in ha rmony  with [3, p. 95]. The cycl ic  ketal of 
acetone,  namely  2 ,2 -d ime thy] - l , 3 -d ioxo lane  (IIe), a lso  does not r eac t  with NAE under  these  conditions. This 
ketal  when heated for  a long t ime  in Ac20 decomposes  to give ethylene glycol diacetate ,  AcOH, and t a r ,  the 
same  as descr ibed  in [4]. 

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

The PMR s p e c t r a  were  taken on a P e r k [ n - E l m e r  s p e c t r o m e t e r  (60 MHz) using HMDS as the internal 
s tandard,  while the IR s p e c t r a  were  taken on a Hitachi EPI-S2 s p e c t r o m e t e r .  

The 2 - a r y l - l , 3 - d i o x o l a n e s  (IIa, b) were  obtained f rom the corresponding benzaldehydes and ethylene 
glycol in the p re sence  of TsOH as descr ibed  in [ 5]. 2 - (3 ,4-Methylenedioxyphenyl ) - l ,3 -d ioxolane  (IId) was 
obtained in a s i m i l a r  manner  in 87%yield, bp 146-148~ (4 ram).  Inf rared  spec t rum (v, cm-1): 1030, 1070,  
1090, 1120 ( O - C - O ) .  PMR s pec t rum  (6, ppm):  4.0 (4H, O-CHz)  , 5 .95s (1H, CH), 6.2 s (2H, O--CH2-O),  
7.35 m (3H, At).  Found: C 61.86; H 5.02%. CgHI0O 4. Calculated:  C 61.90; H 5.]5%. 

2 - ( 4 - N i t r o p h e n y l ) - l , 3 - d i o x o l a n e  (I[c), yield 92%, mp 150 ~ ( f rom CC14). inf rared  spec t rum (v,, cm-1): 
1525, 1360 (NO2); 1075 ( O - C - O ) .  PMR s pec t rum (6, ppm):  4.0 s (4H, OCH2) , 5.8 s (1H, CH), 7.9 m (4H, Ar). 
Found: C 54.75; H 4.50; N 6.86%. CgH~NO 4. Calculated:  C 55.38; H 4.65; N 7.18%. 

2 ,2-Dimethyl~ l ,3 -d ioxolane  (IIe), yield 55%, bp 91-92 ~ cf. [ 6]. 

Methyl Es t e r  of a -N i t ro - f l - ( 3 , 4 -m e t hy l e ned ioxypheny l ) ae ry l i c  Acid (IIIc). A mix tu re  of 3.6 g (0 .03mole)  
of NAE, 5.8 g (0.03 mole)  of (IIc), 7.65 g (0.075 mole) of Ac20, and 0.05 g of ZnC12 was heated for  14 h in a N 2 
s t r e a m  at 135 ~ The res idue  was diluted with 15 ml of CC14 and washed twice with wate r .  The solution was 
dried over  MgSO 4 and evapora ted  in vacuo to give 6.6 g of a viscous oil, which, based on the PMR data [1], is 
devoid of impur i t i es  and r e p r e s e n t s  a 1 .2 :1  mix tu re  of the Z and E i s o m e r s  of (IIIc).  The m o r e  s table  Z i so-  
m e r  slowly c rys t a l l i ze s  f r o m  this mix tu re ,  mp 133-134 ~ (CHC13-hexane). Found: C 52.85; H 3.66; N 5.86%. 
CllHgO~N. Calculated:  C 52.77; H 3.57; N 5.90%. 
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TABLE 1. a -Ni t roc tnnamie  Es ters  R2--~ff-~/--CH=C--COOClt~ ([IlaTd) 

R / ~ - z  ~1o~ 

Ester Catalyst Time, h r o c Yield of (III),'%* 

(IIIa) 
(IIIa) 
(HIb) 
(IIIb) 
(IIIb) 
(IIIb) 
(IIId) 
(IIIc) 

ZnC12 
TsOH 
ZnCIz 
A[Cla 
TsOH 

ZnCl2 
ZnCl2 

5 
t0 
t6 
18 
20 
7 

t4 
20 

150 
150 

1t0-135 
135 ' 
135 
t10-t60 

t40 
t40 

49 (335) 
(2i'~) 

89 
81 
Tarring 
995 [tl 
93 
0 

*Crude mixture  of Z and E i somers .  
~'After distil lation (bp 140-14a u (3 mm)). 
$ 4-Methoxybenzaldehyde dte~hyl acetal [1] was used. 

Es ters  (IHa, b) were obtained in a s imi lar  manner  (see Table 1), which in the i r  p roper t ies  are  identical 
with the es te r s  descr ibed in [1]. 

C O N C L U  S I O N S  

2-Phenyl - l ,3 -d ioxolane ,  and its derivat ives with donor subst[tuents in the a romat ic  ring, react  with the 
methyl es ter  of nt t roacet ic  acid in Ae20 medium and in the presence  of acid catalysts  to give the methyl es te r s  
of the corresponding a -n i t roc innamic  acids.  
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