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Using catalysis by 1,3-dichlorotetrabutyIdistannoxane, 1 ,n-diol diacetates were selectively converted into the 
corresponding monoacetates. 

Transformation in a selective manner of one of chemically 
equivalent functional groups is synthetically important but 
rather difficult to achieve. For instance, attempted monofunc- 
tionalisation of 1 ,n-diols and dicarboxylic acids leading to 
versatile key compounds in natural product synthesis is usually 
accompanied by difunctionalisation. To this end, the two 
successive steps in Scheme 1 need to be differentiated, and 
physical methods have been used: continuous extraction 
method,I use of insoluble polymer supports,2 and hetero- 
geneously catalysed rea~tion.3-~ We report herein a novel, 
chemically controlled method in which €or the first time a 
homogeneous reaction is shown to be workable for this 
delicate differentiation. 

Bearing in mind the unique template effects6 resulting from 
association of distannoxane molec~ les ,~  we considered the 
possibility that a template could serve for the above purpose 
and addressed this issue by investigating transesterifica- 

tion6a.e.f of 1,n-diol diacetates. A solution of ethylene glycol 
diacetate (2 mmol) and 1,3-dichlorotetrabutyldistannoxane 1 
(0.2 mmol) in MeOH (5ml)-CHC13 (0.3ml) was stirred at 
room temperature. The presence of CHC13 or minor amounts 
of other solvents (vide infra) needed to dissolve 1 had no 
influence on the reaction. As shown in Table 1 , the monoacet- 
ate was the only product (91% yield based on GLC) after 48 h 
without any sign of diol formation on TLC monitoring. On 
further reaction, the yield of the monoacetate decreased while 
the diol was gradually formed. The generality of this reaction 
is apparent from Table 1 which summarises the maximum 

Table 1 Transesterification of 1 ,n-diol diacetates 2 using C12BuSnOSn- 
BuC12 1" 

step i xw"x - 
2 X = O A C  3 X = O A C  4 Y = O H  

Y=OH 

Scheme 1 

A ~ O T A C  1_ room A&?H + HOTH 
R temp. R R 

R = ~ e *  70% 4% 
R = Phb 63% 0.3% 

Scheme 2 CHC13-Me0, 96 h; BunOH, 288 h 

B,,, 71 BU BU 
\ /  

Sn-0-Sn-CI 

n Solvent React. time/h 3 ( Y o ) ~ J  

2 MeOH-CHCI3 48 
MeOH-CH2C12 24 
MeOH-C6H6 24 
MeOH-tetrahydrofuran 24 
Et OH-CHCl, 216 
BunOHd 120 

3 MeOH-CHC13 48 
Et OH-CHCI, 240 

4 MeOH-CHC13 48 
Et OH-CHC13 240 

91 
69 
81 
82 
91 
85 
80 
78 
70 
72 

Reaction conditions: 2 (2 mmol); 1 (0.2 mmol); MeOH (5ml); 
CHCl,, CH2C12, C6H6 or THF (0.3 ml). Based on GLC. 4 was not 
detected on TLC   YO). BunOH (5  ml). 

/ 

Scheme 3 
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CIBu,Sn-O-SnBu,ONoH + AcOwoH 
6 

* c o w o H  + HO-OH 
77% <1% 

Scheme 4 Conditions: MeOH-CHC13, room temp., 21 h 

yields? of monoacetates 3 until the stages when diols 4 began 
to appear. A variety of diacetates 2 exhibited the same 
proclivity and addition of a second solvent was not necessary 
when butan-1-01, a good solvent for 1, was employed. It is 
notable that considerable selectivities were also observed with 
substituted propylene glycol diacetates (Scheme 2). 

The first-order rate constants at 25 "C under the conditions 
described above were measured for conversion of ethylene 
glycol diacetate to the monoacetate (kdi) and of the monoacet- 
ate to the diol (kmono), respectively: lo4 X kdi = 6.7 k 
0.5min-1 (in MeOH-CHC13) and 1.4 k 0.2min-l (in 
EtOH-CHC1,); 104 x k,,,, = 3.6 k 0.3min-1 (in MeOH- 
CHCI3) and 0.76 k 0.05min-1 (in EtOH-CHC13). Appar- 
ently, kdi is nearly twice as large as k,,no, implying that the 
reactivity of the acetoxy group in both compounds is virtually 
identical. We, therefore , conclude that the transesterification 
of the monoacetate is retarded by the presence of the 
diacetate. In fact, when an equimolar mixture of the diacetate 
and monoacetate of ethylene glycol was subjected to the 
reaction in MeOH-CHQ, no diol was produced until a 91% 
total yield of the monoacetate was obtained: 41% from the 
diacetate and the 50% from the unchanged monoacetate. 

A rationale for this anomaly is advanced based on the 
mechanism illustrated in Scheme 3. In contrast to the smooth 
process A for diacetates consisting of transesterification and 
subsequent alcoholysis, cycle B does not work in the presence 
of a diacetate. Transesterification between the intermediate 6 
and a diacetate predominates over alcoholysis of 6. Thus, 
another path C gives rise to the transalkoxylation intermediate 

t Yields after isolation by column chromatography were almost the 
same as those determined by GLC to within 5%.  

5 which undergoes smooth alcoholysis as seen in cycle A .  The 
retardation of alcoholysis of 6 was confirmed as follows 
(Scheme 4). The intermediate 6, which had been separately 
prepared by condensation between C1Bu2SnOSnBu20H and 
HO[CH2]20H,6d was exposed to an equimolar amount of 
AcO[ CH2120Ac in MeOH-CHC13 at room temperature. 
After 21 h, 77% of the monoacetate was produced without any 
diol formation. The transesterification proceeded preferen- 
tially even in the presence of a large excess of methanol. The 
terminal hydroxy group in 6 probably plays a key role for facile 
transesterification as we have already pointed out in di- 
stannoxane-catalysed acetalisation.6d 
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