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The degree of thermal stability of magnesium haloalkoxycarbinolates containing thienyl 
groups and dichloro-, trichloro-, and trifluoromethyl groups was explained. The effect of 
substituents in the thienyl group on the stability of the magnesium haloalkoxycarbinolates 

was studied. 

In one of our previous  papers  [2] it was a s sumed  that the t he r ma l  s tabi l i ty  of a ma gne s i um halo-  
a lkoxycarbinola te  formed by the reac t ion  of an o rganomagnes ium compound with a carboxyl ic  acid e s t e r  
would be assoc ia ted  with the d issoc ia t ion  constant  of the acid.  If the acid d issocia t ion  constant  is equal to 
or higher  than the f i r s t  d issocia t ion  constant  of oxalic acid (K25 = 3.8 �9 10-2), reduced reac t ion  products  
(secondary alcohols ,  e s t e r s  of secondary  ~ -hydroxyac ids ,  etc.) are  formed as a r e su l t  of decomposi t ion.  

Dich lo ro- ,  t r i e h l o r o - ,  and t r i f luoroaee t ie  acids have d issoc ia t ion  constants  of 5.6 �9 10 -2, 2.2 �9 10 - t ,  
and 5.9 �9 10 -1 [3], r e spec t ive ly ,  and the i r  e s t e r s ,  as expected, form secondary  alcohols ins tead  of ketones 
in the Gr ignard  reac t ion  with o rganomagnes ium compounds.  

The di f ferent  degree  of e lec t ronega t iv i ty  of the CHC12, CCla, and CF~ groups,  as well  as the cha rac t e r  
of the a ' - s u b s t i t u e n t  of the thienyl  group are  also r e spons ib l e  for the di f ferent  degree of s tab i l i ty  of the 
co r r e spond ing  ea rb ino l a t e s .  The s tab i l i t i es  were  studied by heating the reac t ion  mass  for 1.5 h in e ther  
solution and by de te rmina t ion  of the hydroxyl group in the hydrolys is  products .  The re su l t s  are  p resen ted  
in Table  1. 

The synthes i s  of the secondary  alcohols  is more  convenient ly  c a r r i e d  out by the reac t ion  of ketones 
with m a g n e s i u m  haloalkoxides r a t h e r  than by the reac t ion  of the acid e s t e r s  with o rganomagnes inm com-  
pounds and leads to the same  ca rb ino la te ;  the subsequent  decomposi t ion of the ca rb ino la te  leads to the 
format ion  of the ca rb ino la te  of the secondary  alcohol.  

TABLE i. Stabilities of 

OMgBt 
X - - ~ -  / OMgBr 

COR q- C4HgOMgBr 

H 
Br 
H 
Br 
H 

C~H5 
C1 
Br 

I 

R 3ecomp., % 

CFa i00 
CFa 80 
CCla 75 
CC13 50 

CHCI2 60 
CHCI2 50 
CHC12 30 
CHC12 40 
CHCI2 50 

--CsH7CH O 

X-- - -CHR X-- --CH(OH)R 
~ B ~ O ~  ~ I 

OMgBr 

*Communication XXXV from the series "Reactions of Metal Halo- 
alkoxides;" see [I] for communication X-XIV. 

A. M. Gorki i  P e r m  State Un ive r s i ty .  T rans l a t ed  f rom Khimiya Getero ts ik l icheskikh  Soedinenii ,  
No. 9, pp. 1171-1174, September ,  1971. Or ig ina l  a r t ic le  submit ted  December  30, 1969. 

�9 7974 Consultants ]~ureau, a division of Plenum Publishing Corporation, 227 g'est 77th StreeG New York, N. Y. 70011. 
No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, 
clectronic, mechanical, photocopying~ microfilming, recording or otherwise, without written permission of the publisher. :t 
copy of this article is available from the publisher for $15.00. 

Ii01 



TABLE 2. 

x R 

H CHCI~ 
C~Hs CHCI~ 
CI CHCI~ 
Br CHCI~ 
i CHCI~ 
H CCla 
Br CCI~ 
H CF3 
Br CF~ 

bp, ~ (ram) 

136--139 (13) 
149--151 (5) 
140~143 (8)~ 
142--143 (3)" 
mp 69--70 c 
125--126 (4) 16 
139--141 (3) d 
70--71 (28) ~4 
100--102 (25) 

X _ ~ - - c o a  

nD~0 d:O Empirical 
formula 

i 

Found Calc. 

1,5685 1,1546] 
1,5860]1,4096! 
1,5825 1,5383 

1,5910] 1,5524 

1,4350 1,3245 
1,4520 1,5886 

C~H~CI~OS 43,91 
CsHsCI2OS 53,10 
C6H3CIzOS a 49,79 
C6HsBrC12OS 
C6H3C12IO,S 49,96 C~HsCI~OS 
C6H2BrChOS 
CsH3F3OS e . ~35,49 
C6H2BrF3OS~.I43,98 

16,4 43,78{ 16,4 
14,3 53,01] 14,4 
13,9 48,65114,0 
11,8 11,7 
9,9 1O,0 

13,9 48,651 14,(I 
10,4 10,4 
17,7 33,741 17,8 
12,5 41,50112,4 

Yield, 
% 

75 
65 
68 
67 
82 
66 
60 
52 
56 

aThe bis (2,4-dinitrophenylhydrazone) melted at 253-254 ~ 
bmp 37-38 ~ (from alcohol). 
eFrom petroleum ether. 
dmp 42-43 ~ (from alcohol). 
eThe 2,4-dinitrophenylhydrazone melted at 151-152 ~ 
fThe 2,4-dinitrophenylhydrazone melted at 96-97 ~ 
* Here and in Table 3, superscript  numbers refer  to literature citations~ 

TABLE 3. 

R bp, ~ 
(mm) 

nD2O d42O 
Calc. I~ "~ 

Empirical s, % ~ ~ '  ~ 
formula 

H 

C2Hs 

C1 

Br 

I 

H 

Br 

H 

Br 

CH~ :12 

CH~ :1~ 

CHr ,'lz 

CH( :1~ 

CH( 32 

=CI: 

2F3 

151--15~ 
(15) 

139(3)14s 
140(~141 

149(~151 

6]nP62 ~ 
130--13~ 
(7)15,16 t 
156-15~ 

(3) c 
100--102 

(30) 
120--121 

(30) 

1,5510 

1,5665 

1,5630 

1,5685 

1,4230 

1,4405 

1,3800 CsHsC120S 

1,3430 t CsH~oCI~OS 

1,4915] C6H5C13OS 

1'69451 CsH4BrCI3osC6HsC~IOSc6HsCI~osC6HsBrCI20$ 

12525[ C6HsF3OS 

1,5175 / C6H4BrFaOS 

a F r o m  pe t ro leum e the r .  
bmp 30-31 ~ [16] (from pe t ro leum e ther ) .  
Crop 43-44 ~ (from pe t ro leum e ther ) .  

45,57 16,2 8,6 45,2~ 

54,72114,317,5r54,5  
50,40 13,9] 7,3150,10 
53,32113'9111,719'817'315' I 0:p3,00 

lO,2:,5] 
37,03 / ,7,519,3135,25 

16,3 

14,2 

13,8 

I 1,6 

9,9 

13,8 

10,3 

17,6 I 
12,3 

8,6 95 

7,51 95 

7,3192 
3,1] 87 

5,3] 83 

7,3193 

5,5188 

1,3197 
3,5/92 

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

o~-Chlorothiophene was obtained by the chlorination of thiophene in acet ic  acid [4]. The synthesis  of 
a - b r o m o -  and a , a ' - d ib romo th iophenes  was accompl ished by the brominat ion of thiophene in CC14 [5]. The 
iodination of thiophene in benzene in the p re sence  of HgO [6] was used to obtain a- iodoth iophene .  The d i -  
chloroacetyl th iophenes  were  synthes ized by the chlorinat ion of the cor responding  acetyl thiophenes [7], which 
in turn were  obtained by the method used to synthes ize  acetothienone [8]. The t r i ch lo romethy l  a - th ieny l  
ketones were  synthes ized by the reac t ion  of a - th i eny lmagnes ium bromide of a - ( a ' - b r o m o t h i e n y l ) m a g n e s i u m  
bromide  with t r i ch lo roace ty l  chlor ide  [9]. The react ion of a Grignard  reagent  obtained f rom the appropr ia te  
bromothiophene with t r i f luoroace t ic  acid [10] was used in the synthesis  of the t r i f luoromethy l  thienyl ketones.  
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TABLE 4. 

X R R' 

H CHCI2 CHa 

C2H,, CHC12 CHa 

CI CHCI2 CHa 

Br CHCI~ CHz 

H CCIa CI:ta 

Br CCla CH3 

H CFa p-CsH4NO2 

a F r o m  alcohol .  
bFound%:  N 4.2. 

' oCOR' 

bp, ~ nD20 
(mm) 

127(~r 29 1,5550 

134--135 } 1,5485 

15(3)152] 1,5690 

16(5)162] 1,5820 
(4) I nap 

64--65a I 
nap ~ 

03--104 a ] 

55%5. 

d42~ I 

1",3970 

1,3240 t 

1,4990 

1,6920 

Empirical 
formula 

CsHsC120~S 

C1oH12C1202S 

C8H7C1302S 

CsHrBrCI202S 

CsHrCIaO~S 

CaHsBrCIaQS 

C~3HsFaNO4S b 

Calculated %: N 4.3. 

Found i Calc. 
MR D S, % 1 MRD S, % 

54,9413,5 54,6~ 

64,13 L1,9 53,8c~ 

Z::70U  

13,4 

12.0 

11,7 

10.1 

11,7 

9.1 

Trifluoromethyldi(~-thienyl)carbinol with bp 165-166 ~ (28 ram) was isolated as a side product in the prepa- 
ration of trifluoromethyl ~-thienyl ketone. Found %: S 24.4; OH 6.3. CIoHTF3OS 2. Calculated %: S 24.3; 
OH 6.4. The p-nitrobenzoate melted at 170-171 ~ Found %: N 3.4. C~THIoF3NO4S2. Calculated%: N 3.4. 

The 2,4-dinitrophenylhydrazones could be obtained for the fluorinated ketones, and the bis-2,4-di- 
nitrophenylhydrazone was obtained for ~'-chloro-~-dichloroacetylthiophene by known methods [11, 12]. The 
synthesized ketones are presented in Table 2. 

Thienyl-Substituted Alcohols. Anhydrous butyl alcohol (0.2 mole) was added with stirring to 0.2 mole 
of ethylmagnesium bromide, the mixture was heated for 30 rain on a water bath, and an ether solution of 
0.1 mole of the ketone was added to it. The mass was heated for 2-5 h and then decomposed with water and 
10% hydrochloric acid. The 6ther layer was washed with water, sodium bicarbonate solution, water again, 

and dried with anhydrous sodium sulfate. The solvent was removed by distillation, and the carbinol was 
vacuum distilled (Table 3). The acetates of some of the carbinols were obtained by heating the appropriate 
earbinol with acetyl chloride, and the p-nitrobenzoate of trifluoromethyl-c~-thienylearbinol was obtained by 
the Schotten-Baumann reaction (Table 4). 

The thermal stability of the carbinolate obtained from magnesium bromobutoxide and trifluoromethyl 
fi -(fi '-bromothienyl) ketone [bp 96-98 ~ (20 ram), n~ 1.4430, d~ ~ 1.6083. Found %: S 12.2; MR D 42.71. 

CGH2BrF3OS. Calculated %: S 12.4; MRD 41.50. Yield 45%. 2,4-Dinitrophenylhydrazone, mp 155-156 ~ 
proved to be lower than that of the carbinolate containing the ~-(~'-bromothlenyl) group. It was completely 
decomposed even on heating for 1 h in ether solution to form (after hydrolysis) trifluoromethyl-fi-(/3 '- 
bromothienyl)carbinol [bp 87-89 ~ (7 ran), n~ 1.4325, d~ ~ 1.5345. Found %: S 12.2; OH 6.5; MR D 44.16. 
CsH4BrF3OS. Calculated %: S 12.3; OH 6.5; MR D 43.02. Yield 94%]. 
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