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ABSTRACT

Zirconium hydroxide chromate (Zr,(OH)(CrO,),(H,0),) can be used as
stable, mild and efficient oxidizing reagent for oxidative-deprotection of

silyl ethers to the corresponding carbonyl compounds.
© 2015 Trade Sciencelnc. - INDIA

INTRODUCTION

Hydroxy groupisoneof themost abundant func-
tiona group in organic moleculesanditsprotectionis
important in multi-step synthesis. One of theversatile
and useful methodsfor the protecion of hydroxy groups
isthar transformationtotheir trimethylslyl (TMS) and
tert-butyldimethylsilyl (TBDMS) etherg™.

Regeneration of protected grouptotheorigind func-
tional group or itsoxidized formisauseful transforma-
tion. Thereare somemethodsavailablefor theconver-
sionof silyl etherstotheir origina functiona group!?.
Some of these methods were performed under protic
and agueous conditions, which arenot safefor theacid
sensitive mol ecul es especially in the aqueos sol ution.
Direct oxidation of Syl ethersismoreimportant inor-
ganic synthesis. Nitrosonium tetrafluoroborate
(NO*BF,)E 2,3-Dicholoro-5,6-dicyanoquinone
(DDQ)“, cerricammonium nitrate (CAN)®, silver and
sodium bromate (AgBrO,, NaBrO,)",
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Carbonyl compound.

trigtrinitratocerium (1V)] paraperiodate (TTCPP)
[((NO,),Ce).H,I0 ] and NBS® are some examples
of the reagentswhich can beused for thedirect oxida
tion of silyl ethers. Among the reagent which can be
used for thedirect oxidation of silyl ethers, chromium
based oxidants are the most widely used reagents.
Trimethylsilyl chlorochromate[CICrO,(OSiMe)]'¥, bis
(triphenylsilyl)chromate [{ Ph . SiO),CrO ], Collin’s
reagent (CrO,. 2Py)!* Jonesreagent (CrO,/ H,SO,/
acetone),™ Pyridinum dichromate (PDC)!*2%¥, Zinc
chlorochromate nonahydrate (ZCCNH)™, zinc dichro-
mate trihydrate (ZDC)1*%, big[trinitratocerium (1V)
chromate (BTNCC) [((NO,),Ce),CrO,] inbenzene™,
3-carboxypyridinium chlorochromate (CPCC)* and
pyridinium chlorochromate (PCC)!*® are chromium
based oxidantswhich have been used for this purpose.

Liuet al. havereported that tert-butyldimethylsilyl
ethersare stableto PCC in solution evenin the pres-
ence of added potassium fluoride**® put pyridinium
dichromate (PDC) in combination with
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TABLE 1: oxidation of silyl ether withZHC

Entry Silyl ethers X Product Time (min) Yiled® %
ox ™S CHO 40 90
1 TBDMS 100 85
CHO
J@/\OX ™S ©/ 40 88
2 o TBDMS 100 85
X H.C
cHO
©/\OX ™S @ 30 90
3 Hco TBDMS o 90 90
CHO
OX ™S 150 85
4 | TBDMS 240 80
C cl
CHO
J@/\OX ™S ©/ 12(h) 85
5 TBDMS 15(h) 80
ON ON
OX (@)
A ™S 40 9%
6 @ CHy TBDMS CH, 160 90
OX (@]
™S 60 90
7 @ TBDMS @ @ 160 90
Ox cHO
™S 60 85
8 @@@ TBDMS I:":ll:l 130 85
SN"Nox ™S N HO 120 80
9 TBDMS 180 80
(0),4 (@]
10 @ P\BADSMS é No Reaction
CHO
ox ™S
11 Ci\ TBDMS (/v\ No Reacton
OX (@]
12 C)\ P\BADSMS No Reaction

a: Yieldsrefer toisolated products and 2,4-dinitrophenyl-hydrazine derivative. Structures are confirmed by R, *H-NMR, mp and
bp,
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chlorotrimethylsilane (CISiMe,)"? and Jonesreagent,
CrO,/H_SO /acetone™ oxidizestert-butyldimrthylsilyl
ethersto the corresponding carbonyl compounds.

However, most of the reported methods suffer at
least from onethefollowing disadvantage: 1) cost of
preparation, 2) long reaction time, 3) high acidity of the
media, 4) dangerous procedurefor their preparation,
5) agueous condition, 6) low yield, 7) tediouswork up.
Thereforesearchfor new oxidizing agentsfor such func-
tiona group transformation aretill indemand.

In continuation of our study to explore new appli-
cations of zirconium hydroxide chromate?
(Zr,(OH),(CrO,).(H,0),) (ZHC), wefound that this
compound isauseful, stable and efficient reagent for
oxidative-deprotection of silyl ethersto their corre-
sponding carbonyl compound. (TABLE 1)

Zirconium hydroxidechromatewhichisared oc-
tahedrd crysta wasprepared easily in compound from
the K,Cr,O.,, Zr(NQ,), and CrO,. #

Primary and secendary benzylictrimethylslyl ethers
areoxidized to the corresponding a dehydeand ketone
ingood to excellent yields (Entriesl-7).

Cinnamyl trimethylslyl ether gavecinnamyl ade-
hydewithout the cleavage of the carbon-carbon double
bondin80%yidd (Entry 9).

Zirconium hydroxide chromatein CH,CN con-
verted primary and secondary benzyl tert-buthyldimethy
silyl ethers hardly to carbonyl compounds with low
yields(TABLE 1).

Oxidation of tert-butyldimethylsilyl ethers pro-
ceeded hardly than the oxidation of trimethylsilyl ethers
(TABLE 1). Primary and secendary benzylic tert-
butyldimethylsilyl ethersareoxidized to the correspond-
ing ddehydeand ketoneingoodtoexcdlent yidds(En-
triesl-7).

4-nitrobenzylictridkylslyl ether oxidizestoitscor-
responding aldehydeat higher time and 80- 85%vyidld
(Entry 5).

Saturated primary and secondary trimethylslyl and
tert-butyldimethylsilyl ethersdid not converted tothe
corresponding carbonyl compounds under thiscondi-
tion (Entries 10-12).

Thereactionsarerelatively clean with no tar for-
mation and no over oxidation to carboxylic acids.

Thelower acidity of thisreagentin comparisonwith
other chromates, easy preparation, stability, reactivety,
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chemosel ectivety and easy work-up make zirconium
hydroxide chromateaversatile and apractical reagent
for the oxidation of organic compounds.

EXPERIMENTAL

(Zr,(ORH),(CrO,),(H,0),) (2-2.5mmoal) was added
toasolution of trialkylsilyl ethers (1 mmol) inCH.CN
(5mL). Theresulting mixturewasstirred at reflux. The
progress of thereaction wasmonitored by TLC. After
completion of thereaction, silicagel (1gr) wasadded
to thereaction mixture and the sol vent was evaporated
under reduced pressure. The resulting material was
added on silicagel pad (3 cmthick). Thefilter cake
waswashed with n-hexane/ ethyl acetate(5:1, 200mL)
and thefiltrate was concentrate evaporated to afford
thedesired productin excdllent yield.
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