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An Improved Synthesis of 1,1,1-Trichloro-2-methyl- 
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Short Communicat ion  

M. Saljoughian*,  A. Raisi ,  E. Alipour, and S. Afshar 

School of Pharmaceutical Sciences, Isfahan University, [sfahan, ][ran 

(Received 14 March 1983. Accepted 15 March 1983) 

Varying reaction time, temperature, and the amount of catalyst and 
reactants the synthesis of chlorobutanol from chloroform and acetone with 
KOH as catalyst is optimized to 71~o yield. 

( K eyword~ : Anesthetic; Antibacterial; Chlorobutanol ; Germicidal) 

Eine verbesserte Synthese von l,l,l-Trichlor-2-methyl-2-propanol ( Chlorbutanol) 
( K urze M itteilung ) 

Es wird die Synthese von Chlorbutanol aus Chloroform und Aceton mit 
KOtt als Katalysator bezfiglich Reaktionszeit, Reaktionstemperatur, Kataly- 
satormenge und Verh/iltnis der eingesetzten t~eaktanten auf 71~o Ausbeute 
optimiert. 

Introduction . 

Chlorobutanol (1) is prepared by addition of chloroform to acetone 
under the catalytic influence of powdered potassium hydroxide 1. I1/ 
has a local anesthetic potency to a mild degree and is used as an 
anesthetic dusting powder. Chlorobutanol has antibacterial  and ger- 
mieidal properties and also has been mainly used as a preservat ive for 
pharmaceut ical  preparat ions 2. 

Chlorobutanol was first prepared by  the condensation of CHC13 and 
acetone in the presence of a complex catalyst  formed from potassium 
hydroxide and methylal  at --4o3, 4 and later with aqueous NaOH as 
catalyst  at 0- -10  °5,6. Using carbon tetrachloride and acetone in the 
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Table 1. Experimental conditions 

Experiment Acetone Chloroform Acetone/Chloroform 
No. (ml) (ml) (tool) 

1 24.0 26.0 1 : 1 
2 24.0 26.0 1 : 1 
3 16.0 34.0 1:2 
4 32.5 17.5 2:1 
5 36.5 13.5 3 : 1 
6 39.0 l 1.0 4 : 1 
7 42.3 7.7 6 : 1 
8 44.0 6,0 8 : 1 
9 45.0 5.0 10 : 1 

10 45.0 5.0 10 : 1 
11 45.0 5.0 l0 : 1 
12 45.0 5.0 l0 : 1 
13 45.0 5.0 10 : 1 

presence of powdered K O H  at  - - 5  ° gave also 17. In  the la test  method  

the yield of the desired p roduc t  1 has been increased from 23.3% 
(prepara t ion  for the  first t ime) to 41.2~s,  9. I n  this s tudy,  an a t t e m p t  

was made  to f ind the best  exper imen ta l  condi t ions  in order to increase 
the yield of the react ion of acetone and  chloroform w i t h  K O H  as 
ca ta lys t  by  va ry ing  pa ramete r s  of t ime, t empera tu re ,  a m o u n t  of 

ca ta lys t  and  reac tants .  

Experimental 

General Procedure: Acetone (0.33mol), chloroform (0.33mol) and anhydrous 
powdered potassium hydroxide (2g) were mixed in a 250ml two:necked flask 
and the reaction mixture stirred at - - 5  °C for 2 h. The resulting suspension was 
then filtered, the filtrate distilled off and the remaining acetone and chloroform 
was recovered as an azeotropie mixture at 62--65°C and collected in a 
container immersed in crashed ice. The residue (a yellowish oily material) was 
mixed with cold water, chlorobutanol 1 was precipitated, as a white crystalline 
compound, filtered off and dried in a desiccator; yield 14~, rap. 78.4°: 

0 OH 
t/ KOH I 

CH3--C--CHa + HCCI3 ~ C H ~ C 1 3  
l 
CHa 

U V-Analysis : To identify the amount of recovered acetone and chloroform, 
the maximum ultraviolet absorption (Xrnax) of acetone in n-hexane was 
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K 0 H  Time Temp. Reacted Reacted Yield 
(g) (h) (°C) Acetone Chloroform (~o) 

(ml) (ml) 

2 2 - - 5  11.4 13.1 14.1 
4 2 - - 5  14.4 14.6 13.3 
2 2 - - 5  9.5 16.5 5.9 
2 2 - - 5  11.7 9.3 16.3 
2 2 - - 5  15.0 11.0 26.9 
2 2 - - 5  13.5 6.0 32.7 
2 2 5 20.0 4.0 52.2 
2 2 - - 5  17.8 4.5 64.2 
2 2 - - 5  14.9 4.4 69.3 
1 2 - - 5  11.1 5.0 71.0 
0.5 2 - - 5  8.1 4.5 51.9 
1 1 - - 5  11.9 5.0 68.4 
1 2 0 11.8 5.0 63.2 

determined separately and in the presence of various amounts of chloroform 
and in both cases was found to be 275 nm, which revealed CHC13 has no effect on 
the maximum absorption of acetone. This clarified that UV spectroscopic 
analysis can be applied to determine the reacted amounts of acetone and 
chloroform used in the reaction. The concentration of unreaeted acetone in the 
recovered solution after measurement of standard and unknown absorbanees at 
275 nm can be directly determined from the standard curve or calculated as 
follows : C s = Cr As/Ar. 

Experiments number 1 to 13 were conducted as outlined in the general 
procedure. The yield and the molar ratio of acetone~chloroform for a volume of 
50 ml varied in a range as given in Table 1. To calculate the volume of acetone 
(ml) in one ml of recovered solution, Cs (tool/l) was multiplied by 73- 10 -3. 625 
in which 625 was the dilution coefficient. 

Results and Discuss ion 

Table  1 summar izes  the  results  of the  synthesis  of 1 at  d i f ferent  

condit ions.  The  best  yield (71~o) was ob ta ined  when  the p ropor t ion  of 

ace tone  to ch loroform was 10 : 1 (exper iment  10). On the  o ther  hand,  the  

da t a  ob ta ined  by UV analysis  showed t h a t  a t  the  end of  this  experi-  

m e n t  no ch loroform remains  in the  reaction, m ix tu r e  and the  only 

recovered  sub tance  is un reac ted  acetone.  The  remain ing  ace tone  can be 

readi ly  used in fu r the r  exper iments .  I t  is in te res t ing  t h a t  increasing the  

ra t io  of ch loroform to ace tone  results  in a decrease of the  yield of the  

p roduc t  (exper iment  3). The  results  are in accordance  wi th  the  aim of 
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this invest igat ion,  name ly  to find a simple procedure  with low cost as 
well as the highest  yield ever repor ted  for this drug. 

I t  can be seen f rom Table 1 t h a t  if the p ropor t ion  of  acetone to 
chloroform was ( l : l ) ~ x p e r i m e n t  1 - - t he  yield would be 14~o. B y  
changing the molar  rat io of the s tar t ing  materials,  time, t empera tu re  
and K O H  within 13 experiments ,  the condi t ion for the exper iment  
number  10 was found to be the best. The same results were obta ined 
when the  condit ions of  exper iment  10 were main ta ined  for higher molar  
ratios of  CHC13 and acetone. 
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