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Summarv Aldehyde diacetates react with trichloromethane in the standard 
interphase'catalysis conditions to form d-trichloromethylcarbinols or their 
acetates depending on temperature and time of the reaction. 

The two-phase NaOH/CHCl#catalyet system provides both trichloromethylide 

anion and dichlorocarbene. Depending on the substrate the reaction may proceed 

by various paths and give rise to gem-dichlorocyclopropanes, adduct of trichlo- 

romethane across double bond or products of the insertion of dichlorocarbene 
. 

into C-H, C-N bonds'. Here we report about one new unusual path of the reaction 

i.e. a substitution of one acetoxy group in aldehyde diacetates which takes 

place by the reaction of trichloromethane with these compounds and leads depen- 

ding on the reaction conditions to the formation of a(-trichloromethylcarbinols 

or their acetates. The reaction may be represented by the scheme: 

RCH(OCOCH$, 
CHC13,50% NaOH 

BTEAC, r.t. 
RCH(CClg)OCOCH3 - RCH(CCl$OH 

1 2 
&Me (la); n-Pr (fi); CH2wCH (a); 

MeCItCH C&l>; Me2C=CH (&>; CCl2zCH (a); 

PhCH=CH (a); Me(CH=CH)2 (&I; Ph(CH=CH)R (J&j 

Yields and constants of compounds 1 and 2 are given in Table 1. 
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The reaction proceeds easily and smoothly with diacetates of saturated alde- 

hydes such as acetaldehyde or butyraldehyde and diacetates of conjugated mono- 

and dienals such as acrolein, crotonaldehyde, 3,3-dimethylacrolein, 3,3-dichlo- 

roacrolein, cinnamaldehyde, sorbic aldehyde, 5-phenylpenta-2,4-dienal'. The fol- 

lowing general experimental procedure is typical for this reaction: 50$/o aqueous 

solution of 0.2 mole of sodium hydroxide is added dropwise to a stirred cooled 

(5-10°C) mixture of 0.1 mole of corresponding diacetate, 0.2 mole of trichloro- 

methane and a catalytic amount of benzyltriethylammonium chloride (BTEAC) with 

cuch velocity that the temperature does not exceeded 25-30°C, The mixture is 

stirred at room temperature for one hour more and then it is extracted with 

ether. The combined extracts are dried (U&30 
4 
) and the residue after evapora- 

tion of solvent is distilled. 

When the reaction is carried out at 40-45°C during four-six hours d-trichlo- 

romethylcarbinols 2 are formed with good yields (see Table 1) on account of hyc- 

rolysis of initially formed acetates 1, (the transformation was observed by GIL). 

RCH(OCOCR3)2 
CHCl ,50% NaOH 

c 
BTEAC,40-45OC 

l- RCH(CC13)0H 

1. 

R=Ph (&I); 

H&eCH=CIi (;b4?) 

& was obtained earlier by the action of trichloromethane on benzaldehycc 

in the interphase catalysis conditions3. However the reaction between crotonal- 

dchyde and trichloromethane in the same conditions was accompanied by an exten- 

sive resinification and did not led to the desired d-trichloromethylcarbinol a. 

it should be noted that i.t is possible to real.lze the substitution of an ace- 

toxy group as well as the addition of dichlorocarbene across double bond i.f the 

reaction is 

tate with a 

temperature 

1). 

carried out between trichloromethane and 3,+dimethylacrolein diace- 

fourfold excess of trichloromethane and sodium hydroxide at rvorn 

during three hours. As a result compound J_ was obtained (see Table 
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Me2C=CHCH(OCOCH3)2 
@d CHC13, 4M NaOH 

BTEAC, r.t. 
Me C-CHCH(CC13)0COCH3 

2 \I 
Ccl, 

L 
2 

Acrolein and crotonaldehyde diacetates do not form products of dichlorocar- 

bene addition across double bond even with big excess of reagents. This 

may be reasonable explained by lower electron density on double bond of 

&acetates in comparison with 3,3_dimethylacrolein diacetate. 

Table I 

Yields and constants of obtained compounds 

fact 

these 

Compound Yield,% B.p.oC(mm) ng0 

72 62-63 (IO) 1.4574 

57 84-86 (IO) 1.4585 

61 89-90 (21) 1.4657 

57 86-88 (10) 1.4705 

58 103-105 (IO) 1.4805 

65 115-117 (IO) 1.4995 

62 133-135 (0.5) 1.5590 

58 74-75 (0.25) 1.5100 

50 179-180 (0.8) 1.6030 

75 140-142 (IO) 1.5670 

61 96-98 (30) I.5045 

57 135-140 (IO) 1.4970 

So far as the substitution of acetoxy group in aldehyde diacetates proceeds 

with saturated and aromatic aldehyde diaceta-tes as well as with conjugated 

mono- and. dienal. diacetates we think that this reaction belongs to the SIT2 

type substitution process. Such transformation was no.t known before and is ob- 

served for the first time. 

The stru.cture of all obtained compounds was proved by 'H IWR, 13C 1U and 

ma66 spectra. Data of elemental analysis (C,B,Cl) of all new compounds are also 
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in accordance with accepted formulas. 

In 'II SkIH spectra of 14 pro-ton shifts of all structure units typical for 

corresponding aldehyde diacetates are present with the exception of acylal 

group proton CII(OCOCII3)2 which is shifted by ~1.3 ppm to a high field: from 

7.2 ppm to 5.9 ppm. In 13C AlZR spectra the maximal change of chemical shifts 

is observed for carbon atom in CH(OCOCH3)2. For instance signals of this car- 

bon in Id-& are shifted to a high field by 6.2-9.'i ppm. 

Mass-spectra5 of all 1 are characterized by the presence of the correspon- 

ding molecular ions and fragment ions forming by cleavage of hydrogen chloride, 

acetoxy group and trichloromethyl group from initial molecule. 
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'II ~JL~R (100 MHZ;, 5 ppm, X14), &: I.5 (3H, d, J=6 Hz), 2.06 (3H, s), 5.4 

(III, 9, ~-6 HZ); 2: 0.9-1.65 (7H, m>, 2.1 (3~I, s), 5.4 (lH, dd, J-10 Hz, 

~~3 HZ); h: 2.1 (3H, s), 5.1-6.1 (4H, m); U: 1.64 (3H, d, J=6-5 Hz), 2*02 

(311, 3), 5.4-6.2 (311, m); a: 1.8 (6H, 31, 2.02 (3H, s), 5.2 (IH, d,J=9 Hz), 

5.7 (IH, d, J=g HZ); ?f: 2.1 (3H, 31, 5.8-6.4 (2H, m); le: 2&E (3% S)S 

5.9 (IH, d, 5x7 Hz), 6.3 (IH, d, J=7 Hz), 6.75 (lH, d, J-7 Hz), 7.2-7.4 (5% 

m); a: 1.74 (3H, d, J=6 Hz), 2.06 (311, s), 5.8-7.3 (5H, d; li: 2.04 (3H,s), 

5.66-5.86 (2H, m), 6.3-6.6 (3H, m); a: 3.74 (IH, 3)~ 4.95 (lH, 3)~ 7-1-7-6 

(511, m); a: 1.74 (3H, d, Je7 HZ), 3.56 (III, 31, 4.34 (IH, d, 5~7 Hz), 5*45- 

6.1 (2H, m); 2: 1.35 (GH, s), 1.8 (IH, d, J-10 Hz), 2.1 (3H, 31, 5.3 (G-b dr 

J=IO Hz). 

par instance: ~ss-spectr~ for tie2C=CHCH((.X13)OCOcH3 contains the following 

peaks: M', m/e 245; M+-HC1, m/e 209; Mf-COCI13, m/e 202; LI+-HCI_-OCOCH~, m/e 

150. 
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