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Lifetime of benzyl-gem-diacetate in aqueous solution

R. Sanjeev'*, V. Jagannadham?, D. Dhiman’

'Department of Chemistry, Osmania University, Hyderabad-500 007, India
2Department of Chemistry, Mizan-Teppi University, Teppi Campus, Teppi, Ethiopia
3Lovely Professional University, Phagwara, Punjab (India).

Received September 4, 2010; revised November 14, 2010

Conditions for the solvolysis of benzyl-gem-diacetate were established and the lifetime of benzyl-gem-diacetate was

determined.
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Solvolysis of benzyl-gem-dihalides and benzyl-

gem-diazides in water were carried out in our
laboratory [1, 2] and the mechanism suggested, was

as given below.
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But the solvolysis did not take place at all when
X = CH;COO. Few possible explanations of
reluctance of solvolysis or the extraordinary
stability of benzyl-gem-diacetate in water has been
explained in detail in our previous publication [3],
based on the arguments of leaving group inability,
the nucleophilicity, hydration energies of anions,
and the geminal interactions of acetate groups on
the ipso carbon. Since the solvolysis of benzyl-
gem-diacetate did not proceed, (for the reasons
stated above), we had resorted to acid catalysis [4].

EXPERIMENTAL

Kinetic studies employed in the present work are
similar to our earlier studies [1, 2]. Buffers of pH
6.0, 5.5, 5.0, 4.5, 4.0 and 3.5 were prepared using
acetic acid and sodium acetate. Kinetic studies in
these buffers were performed and kg, estimated.
The concentration of benzyl-gem-diacetate in each
of the buffer was 0.1 mM and an ionic strength of
0.1M was maintained with KCI in each of the
buffer. The stock solution of the compound, benzyl-
gem-diacetate, was stored in HPLC grade
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acetonitrile. All reactions were followed on
Kontron  uv-visible  spectrophotometer  and
calculations were carried out using Kalaidagraph
(USA) software. The chemicals used for this study
were acetic acid and sodium acetate (both of
analytical grade).

RESULTS AND DISCUSSION:

The kinetic studies at different pH values
were carried out. A plot of kg, vs [H'] (See Table
1) was plotted and the ki, at zero [H'] i.e. in pure
water was determined by interpolating the data to
zero [H']. The results are shown in Figure 1.
Earlier study of benzyl-gem-diacetate [3]
demonstrated the reluctance of the compound to
undergo solvolysis. In this work, conditions for the
solvolysis were established by using different
acidic buffer solutions. Kinetic studies were
carried out by following the product benzaldehyde.

Table 1. Rate constants for the solvolysis of benzyl-
gem-diacetate at different pH in aqueous solution.

pH [HJr] ksolv/S

3.5 3.16 X 10™ 1.03 X 107
4.0 1.0X10* 48X 107
4.5 3.16 X 107 2.28X10°
5.0 1.0X 107 1.14X 10
5.5 3.16 X 10°° 492X 10
6.0 1.0X 10° 4.62X10™

Thus the reciprocal of the ky,, would give lifetime
of the compound in water, which turned out to be
1140 seconds. The mechanism in acid catalyzed
path is made known in Scheme 2. As is evident in
Scheme 2, the result of protonation leads to the
conversion of acetate ion to acetic acid, which is a
better leaving group; hence it departs with ease
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Fig. 1. Plot of k,,, vs. hydrogen ion concentration

Ao o S oot B P relative to acetate iqn.. Therefore.it was possible to

cny’ “ch, cny’ Sem, observe acid catalysis in the reaction.
é H 55 The lifetime of benzyl-gem-diaceatate was
estimated to be 1140 seconds from the interpolation

ot B P -~ o of plotlof ].CSOW vs. [H']. This stgdy, ie. the lifetime
cny e, enes ! determination of benzyl-gem-diacetate, is reported
C;'Cﬁ» 5 for the first the time. This is the novelty of this
o piece of work.
H
“e-o_n %09, REFERENCES
CHy .
5 fast ! gj 1.R. Sanjeev, V. Jagannadham, Proc. Indian Acad. Sci.
HOH, -1 (Chem. Sci.), 144, 47 (2002)
u 2.R. Sanjeev, V. Jagannadham, Indian J. Chem., 41B,
"o 2150 (2002).
e 3.V. Jagannadham, R. Sanjeev, D. Annapurna
o @ Padmavathi, Intl. J. Chem. Kin., 41, 554 (2009).
- crcoon 4.D. Dhiman, M. PhD Thesis, Lovely Professional
Scheme 2 University, Punjab (India), August 2009, pp 26-39.

MNPOABJDKUTEJIHOCT HA CbIIECTBYBAHETO HA BEH3WJI-gem-JUALIETAT BBB BO/IHA
PA3TBOPU
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(Pestome)

VYcraHoBeHH ca ycioBusATa Ha COJIBOJIM3a Ha 6eH3Hn-gem-z[HaueTaT, KaTo € onpeacyieHa U NpoOAbJDKUTEIHOCTTA HA
CBIICCTBYBAHETO MY.
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