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Abstract

Acetonides are selectively cleaved at room temperature by a catalytic amountahW@thanol to furnish the corresponding diols under
mild conditions. Other hydroxyl protecting groups such as TBDMS, TBDPS, Ac, THP, Bn, prenyl, allyl present in the substrate were intact
under the reaction conditions.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction failed to cleave acetonide group selectively. Selective cleav-

age of acetonides in the presence of other functional groups
The selective deprotection of substituted hydroxyl groups is a useful synthetic reaction in organic synthesis. Therefore,

is one of the most active research topics in synthetic organicthere is still continuing interest in developing a new selective

chemistry especially in polyhydroxy natural products, carbo- method which has a good compatibility with other protecting

hydrates and in nucleosides chemigfily Cyclic isopropyli- groups.

dene acetals, also known as acetonides are the most popular

for the protection of 1,2 or 1,3-diols in carbohydrates in

organic synthesii2]. The deprotection of acetonides is Usu- 2 Results and discussion

ally carried out with aq. HCJ3a], aq. HBr[3b], ag. AcOH

[3c], 0.8% SOy in MeOH [3d], Dowex-H" in MeOH:H,O In continuation of our recent findings on the use of ¥ClI

[3e], CSA[4a], CFsCOOH[4b], TsOH[4c], NaHSQ-SIO; [10] as a mild Lewis acid in organic synthesis, herein, we

[4d] and clay-catalysef#e]. In addition, some Lewis acids  report a mild and efficient method for the selective cleavage

have also been employed to effect this transformation which of gcetonide in the presence of other functional groups with

include FeCd-6H;0/SIO2[5], CuCk-2H,0 in ethanol[6], a catalytic amount of VGlin methanol at room temperature

BiCl3 [7], Zn(NGQg)2 [8] and Ced-7H,0—-(COOH)2[9]. (Scheme Y

However, many of these reported procedures suffer from = Tys when a compounti containing both isopropyli-

disadvantages like high acidity, longer reaction times, high jepe group and TBDMS ether linkage was treated with a

temperatures, use of more than a stoichiometric amounts Ofcatalytic amount of VG in methanol, the terminal 5,6-

catalyst, requiring the control of pH and more importantly sopropylidene group was regioselectively cleaved at room
temperature to afford the corresponding diol in 86% vyield.

e . The reaction was found to be complete in 20 min leaving

communication No. 030501.

* Corresponding author. Tel.: +91 40 27160512; fax: +91 40 27160512, 1,2-isopropylidene and TBDMS groups intact, which was
E-mail addresssabitha@ins.iictnet.com (G. Sabitha). confirmed byH NMR spectroscopy. On the other hand
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Scheme 1.

H>SOy or acetic acid are reported to hydrolyse both iso-
propylidene group and the TBDMS ether to afford a mixture
of products. Monoisopropylidene-mannose and -glucose

HO
HO

RO

ous derivatives and chiral natural produft4]. Similarly,

a number of substrates were used for the cleavage of ace-
tonide group and the results are summarizékhile 1, which
reveal the scope and selectivity of the reaction. In all cases,
the acetonide group was selectively cleaved and reactions
were complete in just 15-30 min, hydrolysing cleanly only
the terminal acetonide group, affording the corresponding
products in good to excellent yields. Other hydroxyl protect-
ing groups such as TBDMS, TBDPS, Bn, THP, prenyl, allyl
ethers and OAc esters present in the substrate were survived
under present reaction conditions. The cleavage of acetonide
group in chiral compounds was achieved under mild condi-

are useful Star“ng materials for the prepara“on of numer- t|0ns W|th0utd|sturb|ng |tS Stereochem|stry No racem|zat|0n

Table 1
VCl3 catalyzed selective cleavage of acetonides
Entry Substratd Product 2 Time (min) Yield (%} Optical rotation

><o HO

o= o HO
[[Xe) {|[e]
RO 70 RO %0

a R=H 30 85 —10.9 =2 H0)
b R=Bn 20 83 —46.2 ¢=1.5 CHCE)
c R=TBDMS 20 86 —1.9 €=0.2 CHCE)
d R=THP 20 80 —40.3 £=1.0 CHC}) [12]
e R=Ac 30 90 +2.0¢=0.2 CHCE)
f R=Prenyl 30 92 —40.13 £=1.0 CHC}) [12]
g R=Allyl 15 88 —30.2 €=1.0 CHCE)

><O HO

(¢} HO
O ~OR O\ /~OR
X A
AN
h R=Bn 25 80 +81.0q=1.0 CHCE) [6]
| R=TBDPS 30 85 +41.1d=1.0 CHC})
i R=Ac 30 82 +11.5¢=1.0 CHC}) [8]
(0}
WO
(FHk s

ﬁ\o % % )<
k 30 87 —18.4 €=1.0 HO)

O><O HO OH

\_k/OR \—k/OR
| R=H 15 85
m R=TBDMS 20 84 +0.9¢=1.0 CHCE}) [14]
n R=Bn 20 90 +4.7¢=1.0 CHCE)
o} R=TBDPS 25 88 +1.20(=1.0 CHC}) [15]

RO B0 OO b4

x RO BnO HO HO

p R=TBDMS 20 78 +20.7d=1.0 CHCE)
q R=TBDPS 25 82 +5.7c(=1.0 CHCE)
r R=THP 20 54 +1.57 €=1.0 CHC})

a All products were characterized by IR ahid NMR spectral data.

b |solated yields after column chromatography.

¢ Triol isolated.



G. Sabitha et al. / Journal of Molecular Catalysis A: Chemical 238 (2005) 229-232 231

)< ~N diol 2 in good yields. Selected spectroscopic data: ehtky
Meoffy‘ MeO MeO"Qy IH NMR (CDCl3, 200 MHz):§ 1.08-1.95 (m, 6H), 1.30 (s,
\fcws—io\)o\/oa — — HO\/\/OH 3H), 1.35 (s, 3H), 1.38 (s, 3H), 1.55 (s, 3H), 3.50 (m, 2H),

HO
A 08 3.70-4.80 (m, 6H), 4.55 (t, 1H,=2.60, 6.22 Hz), 5.80 (d,
oH O,\'ﬁ'ew‘/ filie 1H, J=4.5Hz). Entry2d: 'H NMR (CDClz, 200 MHz): §
— wo L _or 4 o, >< 0.65-1.65 (m, 6H), 1.20 (s, 3H), 1.35 (s, 3H), 3.40-4.40 (t,
e 1H,J=2.60, 6.20 Hz), 5.85 (d, 1H=4.5Hz). Entrylg: 'H
NMR (CDClz, 200 MHz):5 1.22 (s, 3H, —-CH), 1.30 (s, 3H,
—CHg), 1.40 (s, 3H, CH), 1.45 (s, 3H, CH), 3.85-4.15 (m,
6H), 4.25 (m, 1H), 4.45 (d, 1H)=4.0Hz), 5.20 (dd, 2H,
was observed under our reaction conditions, which was con-j=g 2 14 Hz), 5.80 (d, 1H]= 4.0 Hz), 5.84 (m, 1H). Entry
firmed by the comparison of optical rotation of compound 2 14 NMR (CDCls, 200 MHz):6 1.22 (s, 3H~CHs), 1.40
2f ([a]p —40.3 (c 1.0, CH@)) with an authentic sample (s, 3H, —CH), 3.30-4.10 (m, 7H and 2-OH), 4.45 (d, 1H, J
([e]p —40.1(c 1.0, CHQ)) [12]. Therefore, itisimportantto 4 g Hz), 5.20 (dd, 2H, J 8, 14 Hz), 5.80 (d, 1H, J 4.0 Hz), 5.84
mention that the stereochemistry of the product was retained(m 1H). Entrylm: H NMR (CDCls, 200 MHz):8 0.02 9s,
during deprotection. Itwas also observed that prolonged reac-g) 0.82 (s, 9H), 1.25 (s, 3H), 1.30 (s, 3H), 3.50 (dd, 1H,
tiontime in entryd resulted in the cleavage of both the groups 3= 2, 8.5 Hz), 3.60 (dd, 1H,=7.5, 12.2 Hz), 3.73 (dd, 1H,
such as THP and isopropylidene group. Whereas in the casej=¢ 2, 8.0 Hz), 3.94 (dd, 1H,= 7.5, 12.5 Hz), 4.20 (m, 1H).
of entryr, monodeprotected compound has been obtained asgptry 2m: 1H NMR (CDCls, 200 MHz):6 0.0 (s, 6H), 0.85
a major, and the compound with deprotection of both THP (5 9gH) 3.50-3.65 (m, 4H), 3.70-3.75 (m, 1H). Entny.
and isopropylidene groups as a minor. The monodeprotec-1yy NMR (CDCls, 200 MHz):8 0.85 (d, 3H,J= 6.6 Hz), 1.05
tion of the acetonide group in the presence of THP reveals (g 34, J=6.6 Hz), 1.30 (s, 9H), 1.36 (d, 3H,=6.7 Hz),
the mild Lewis acid nature of the V§[13]. All the reactions 1.58 (s, 3H), 1.62 (s, 3H, 2.00-2.45 (m, 3H), 3.60-3.95
are very efficient, and a catalytic amount of the reagent is (, 4H), 4.05-4.18 (m, 2H), 4.85 (dd, 2B= 7.5, 14.5 Hz),
sufficient to drive the reaction to completion at room tem- 7 457 80 (m, 11H), 7.90-8.00 (m, 4H). Enfig 1H NMR
perature. The products were characterized by spectral datgcpcls, 200 MHz):§ 0.72 (d, 3H,J=6.6 Hz), 0.98 (d, 3H,
such as’H NMR, IR and also by comparison with authentic  j-¢ g Hz), 1.05 (s, 9H), 1.10 (d, 3d~6.8Hz), 1.75-2.18
samples. The spectroscopic data was identical with the dataym 3H), 3.45-4.02 (m, 6H), 4.58 (dd, 2H=4.0, 9.2 Hz),
reported in the literature. 6.98-7.80 M, 15H).
In this reaction, we assume that the Lewis acidity of vana-
dium(lll) ion plays a role on removing the acetonide, and a
possible mechanism is envisioned3oheme 2 Acknowledgements
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In conclusion, we have developed a novel, and efficient
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