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The photochemical  chlorinat ion of 2 - t r i ch lo rome thy l - l , 3 -d ioxo l ane  p roceeds  only at  the 
carbon a toms  in the 4 and 5 posit ions.  The s t ruc tu r e s  of the resu l t ing  2 - t r i ch lo rome thy l -  
4 - c h l o r o -  and 2 - t r i ch l o rom e t hy l -4 ,5 -d i ch lo ro - l , 3 -d ioxo l anes  were  proved  by means  of the 
IR s p e c t r a  and chemica l  t r ans fo rma t ions .  

The chlorinat ion of 1,3-dioxolanes usual ly leads to r ing opening and the format ion  of earbonyl  c o m -  
pounds [1] or  to an unseparab le  mix tu re  of chlor inated products  of cyclic  s t ruc tu re  [2]. In this connection, 
monoch lo ro-subs t i tu ted  1,3-dioxolanes a r e  obtained f rom chlor ine-conta in ing epoxides and diols or  f rom 
chlorocarbonyl  compounds [3]. The re  is one communicat ion [4] regard ing  the d i r ec t  chlorinat ion of 2- 
t r i ch lo rome thy l - l , 3 -d ioxo lane  (I), which gives a mix tu re  of 2 - t r i c h l o r o m e t h y l - 4 - c h l o r o - l , 3 - d i o x o l a n e  (III) 
and 2-chloroethyl  t r i ch lo roace t a t e  (V). 

The photochemical  chlorinat ion of 2 - t r i ch lo rome thy l - l , 3 -d ioxo l ane  (I) in CC14 with gaseous  chlorine 
is  a convenient  method for  the d i rec t  p repara t ion  (depending on the r eagen t  rat io) of 2 - t r i c h l o r o m e t h y l - 4 -  
ch lo ro-  (II) or 2 - t r i ch lo rome thy l -4 ,5 -d i eh lo ro - l , 3 -d ioxo l ane  (III). 
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The chlorinat ion of I a t - 1 0  t o - 1 3 ~  p roceeds  without substi tut ion a t  C2, since 2-chloroethyl  t r i -  
ch loroace ta te  (V), which should be fo rmed  as a r e s u l t  of r e a r r a n g e m e n t  of t e t rach lo r ide  IV, is not detected 
in the reac t ion  products .  The absorpt ion bands of a earbonyl  group a r e  absent  in the IR spec t r a  of II and 
IIL The s e r i e s  of bands at  1000-1180 cm - t  co r responds  to the absorpt ion  cha rac t e r i s t i c  for the ace ta l  
s t ruc tu re .  

When a second chlor ine a tom was int roduced into II, one might  have expected substi tut ion at  the s ame  
carbon a tom (C 4) to give 2 - t r i ch lo rome thy l -4 ,4 -d i ch lo ro - l , 3 -d ioxo l ane .  However ,  hydro lys i s  of the r e a c -  
tion product  does not give a glycolic acid but r a t he r  a glyoxal.  Consequently,  dioxolane III  is fo rmed  as a 
r e s u l t  of chlorinat ion.  

I t  is  a lso poss ib le  that  the chlorinat ion products  contain 2 - t r i c h l o r o m e t h y l - 4 , 4 - d i c h l o r o -  and 2- 
t r i c h l o r o m e t h y l - 2 - c h l o r o - l , 3 - d i o x o l a n e s ,  but the percentage  of these compounds does not exceed 3-5%, as 
indicated by the r e su l t s  of gas- l iquid  ch romatography  (GLC) and e l e m e n t a r y  ana lys i s  and a lso  by acid hy-  
drolysi  s. 
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Compounds II  and III  fume in a i r  and a r e  r ead i ly  hydro lyzed  in hydroxyl -  
amine  hydroch lor ide  solution. The ~ - c h l o r o  a toms  a re  quant i ta t ively f i t ra ted  
with alkal i  a t  r o o m  t e m p e r a t u r e .  In this connection, the re  a r i s e s  some doubt r e -  
gard ing  the pur i ty  of the II  desc r ibed  by Die t r ich  and c o - w o r k e r s  [4], who used  
t r e a t m e n t  with aqueous sodium carbonate  and ref luxing for 3 h with t r i e thy lamine  
to pur i fy  the subs tance .  Unfortunately,  the amount  of 2-chloroethyl  t r i c h l o r o a c e -  
tate  (V) impur i ty  and the format ion  of any other products  a r e  not indicated in [4]. 

Compound III  is  m o r e  s table  than II. This is in good a g r e e m e n t  with the 
l i t e r a tu r e  data on the g r e a t e r  s tabi l i ty  of ~ , f i -d ichloroalkyl  e s t e r s  as comp a red  
with c~-halo e s t e r s  [5]. Monochlor inated dioxolane II  gives a dehydrochlor inat ion 
product  in r eac t ions  with alkoxides and amines  and on heating.  

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

The IR s p e c t r a  a t  600-3600 cm - t  were  r eco rded  with a UR-10 s p e c t r o m e t e r .  
2 - T r i c h l o r o m e t h y l - l , 3 - d i o x o l a n e  (I) was obtained by the method in [6] and had the 
following phys ica l  constants :  bp 53-55 ~ (2 ram) and mp  40-41 ~ (rap 40 ~ [6]). The 
s am p l e s  we re  i r r ad i a t ed  with an RS-4 quar tz  lamp.  

Chlorination of 2 - T r i c h l o r o m e t h y l - l , 3 - d i o x o l a n e  (I). A. A 38.2-g (0.2 mole) 
s ample  of I was d isso lved  in 200 ml  of CC14~ The solution was cooled to - 1 0  to 
- 13 ~ and i r r ad i a t ed  with UV light while CI~ (N 1.1 mole) was bubbled through i t  
for  2 h. Dry  ni t rogen was then bubbled through the solution, and the solvent  was 
r e m o v e d  by dis t i l la t ion to give 4.5 g (9%) of III and 34.9 g (77%) of II with bp 56 ~ 
(2 ram), d42~ 1.5960, and nD 2~ 1.4960. Found: C 21.6; H 1.9; C1 62.5%; MRD41.348. 
C4II4C1402. Calculated:  C 21.3; II 1.8; C1 62.8%; IVIRD 41.176. 

B___~. A 76.4-g (0.4 mole) sample  of I was d isso lved  in 250 ml  of CC14, 
and, under  conditions s im i l a r  to those descr ibed  above, CI~ (~ 2.1 mole) was 
bubbled through the solution for  5 h. Workup of the mix tu re  gave 5.6 g (6%) 
of II and 87.1 g (84%) of III with bp 77 ~ (2 mm),  d42~ 1.7011, and nD2~ 1.5130. 
Found: C 18.3; H 1.2; CI 68.4%; MR D 45.99. C4II3C1502. Calculated: C 18.5; H 
1.2; C1 68.1%; 1V[R D 45.98. 

The pur i ty  of II  and III was moni to red  by GLC with a KhL-4 chromatograph;  
the s ta t ionary  phase  was polyphenyl e ther  (15% on Celi te-545),  the t h e r m o s t a t  t e m -  
pe r a t u r e  was 250 ~ the v a p o r i z e r  t e m p e r a t u r e  was 300 ~ 1 = 4 m,  the c a r r i e r  gas was 
hel ium,  and v=  2 l i t e r / h .  2 -Chloroe thyl  t r i ch lo roace ta t e  obtained by the method in 
[6] was introduced as the r e f e r e n c e  compound. 

Hydro lys i s  of 2 - T r i c h l o r o m e t h y l - 4 - c h l o r o -  and 2 - T r i c h l o r o m e t h y l - 4 , 5 -  
d i ch lo ro - l , 3 -d ioxo lanes .  A. Water  (50 ml),  3.5 ml  of concent ra ted  HC1, and an 
alcohol solution of 5 g of 2 ,4-dini t rophenylhydrazine  were  added to 1.5 g (0.007 
mole) of II, and the mix tu re  was ref luxed for 4 h. Workup gave 0.87 g (95%) of 
glyoxal 2 ,4-dini t rophenylosazone with mp 308 ~ (rap 309 ~ [7]). Found: N 26.09%. 
C15HI30~N 8. Calculated: N 26.07~o. Hydro lys i s  of 2 g (0.009 mole) of III  was c a r -  
r i ed  out under s i m i l a r  conditions to give 4.1 g (90%) of the 2 ,4-din i t rophenyl-  
osazone with mp 308% Found: N 26.10; 25.97~o. 

The 2 ,4-d in i t rophenylosazones  obtained on hydro lys i s  of II and III  had the 
s a m e  Rf values  (0.44), which coincided with the Rf value of glyoxal 2 ,4 -d in i t ro -  
phenylosazone,  during ch roma tog raphy  on A1203 (act ivi ty H) in m e t h a n o l - c h l o r o -  
f o r m  (1 : 9). 

B. Compounds II and III were  subjected to oxime t i t ra t ion.  At room t e m -  
p e r a t u r e ,  22.9% of the carbonyl  compound in II (calculated value 22.6%) and26.9% 
of the carbonyl  compound in III  (calculated value 26.5%) were  t i t r a ted  a f te r  30 rain. 

C. The hydro lys i s  of II  and HI was c a r r i e d  out with 0.2 N KOtt via the m e t h -  
od in [8] in the p r e sence  of MethylOrange .  At r o o m  t e m p e r a t u r e ,  15.5~o of the 
~-C1 (calculated value 15.7% ~-C1) in II and 13.01% of the c~-C1 in III  (calculated 
va lue  13.6% ~-C1) were  t i t ra ted .  
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