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ABSTRACT

Strontium manganate (SrMno,) in presence of aluminum chloride (AICL,) is
an efficient reagent for the high yielding oxidative deprotection of aromatic
and aiphatic silyl and pyranyl ethers in to their corresponding carbonyl
compounds, in solution and under solvent free conditions.

© 2008 Trade SciencelInc. - INDIA
INTRODUCTION

Hydroxy group isone of the most abundant func-
tiona groupsin organic moleculesanditsprotectionis
important in multi-step synthesis. Transformation of hy-
droxy functiond groupsintotheir silyl and pyranyl ethers
isacommonway for their protection during thetotal
synthesisof complex organic molecules3. Regenera-
tion of protected group to theorigind functiona group
or itsoxidized formisauseful transformation. This
transformation has been under attention and varieties
of methods have been reported by investigators. The
reported methodsinclude; Tris[trinitratocerium (1V)]
paraperiodate ([NO,).Ce],. H,IO )M, Fe(NO,)..
1.5N.0, and Cu(NQ,),. N,O,®, Silver and sodium
bromatein the presence of aluminum chloride®, 2,3-
Dechol oro-5,6-dicyanoquinone (DDQ)8, Ceric am-
monium nitrate (CAN), N-bromaosuccnimide (NBC)
191 Potassium permanganate in the presence of lewis
acidg™, Nitrosonium tetrafluoroborate (NO*BF, )",
Big[trinitratocerium (IV)] Chromato [(NO,).Ce],Cro,
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(31, Jones reagent (Cro, / H,SO,/Acetone)***4, Zinc
chlorochromate nonahydrate (ZCCNH)!, bis
(triphenylsilyl) chromate] (ph,sio) cro,]™*, Pyridinium
fluorochromate (PFC)™9, Trimethyl-Silylchorochromate
[CICro,(0siMe,)] ™, Collins reagent (Cro,.2py)!,
Pyridinium chlorochromate (PCC)12223, 3-Carboxy
pyridinium chlorochromate (CPCC)24, Aluminasup-
ported chromium (V1) oxide’® and Pyridinium dichro-
mate (PDC)2%,

Some of the reported proceduresfor the oxidation
of slyl and pyranyl etherssuffer at least fromoneof the
following disadvantages: Using expensivereagentd**3,
high acidity of the media+*9, requining long reaction
timed'819, dangerous procedurefor their preparation
(2124 and difficult procedurd®®, Therefore, efficient and
one-pot direct oxidation of silyl and tetrahydropyranyl
ethersunder mild and solvent-free conditions can be
considered asauseful procedurefor further manipula
tion of the hydroxy functiondity inorganic synthesis.

Inthispaper, wereport anew efficient method for
deprotection of varioustypesof silyl and pyranyl ethers
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into their corresponding carbonyl compoundsin solu-
tion and under solvent- free conditionsusing strontium
manganateand duminium chlorideasaneedily prepared,
stable and acheap reagent (SCHEME 1, TABLES 1
and 2).

Ry Ry
SrMnQy, AlCI3
>7o>< — > o
R, Neat condition or CH3; CN R,

X=TMS, THP; R.=Ph, Alkyl; R,=Ph, Alkyl, H
SCHEME1

TABLE 1: Oxidativedeprotection of trimethyl sillyl ethersto
their cor responding car bonyl compoundswith S'Mno, /AICI,

> Yield%" Time/min)
E Substrate® Product Solution® Solverlt-
Free
1 CeHsCH,OTMS CoHsCHO 95(15)  90(90)
2 2-CIC¢H4CH4,CH,OTMS 2-CICgH4,CHO 96(20) 91(90)
3 3-MeOCeH.CH,OTMS  3-MeOCeH,CHO  93(15)  90(90)
4 4-CICgH,CH,OTMS 4- CICgH,CHO 97(15)  90(90)
5 4- MeOCgH,CH,OTMS  4- MeOCgH,CHO 94(15) 92(90)
6 2,4- Cl,CeHsCH,OTMS  2,4-Cl,CH:CHO ~ 98(15)  92(60)
7 4-O,NCgH,CH,OTMS 4-O,NC¢H4,CHO 93(20) 84(120)
8 4-MeCHCeH,CH,OTMS 4-Me,CHCeH,CHO 97(20)  88(90)
9 C6HsCH CH, OTMS Me CgHsCH CHOMe  94(15) 88(60)
10 Ph CH = CH CH, OTMS Ph CH=CH CHO 97(15) 92(90)
11 CgHs CH OTMS Me CeHs (ME)CO 94(20)  89(90)
12 (CgHs)2 CH OTMS (CeHs)2CO 93(20)  85(90)
13 2- C4H3 SCH, OTMS 2-C4H3SCHO 96(15) 87(90)

TABLE 2: Oxidativedeprotection of THP-etherstotheir cor-
responding car bonyl compoundswith SrMno,/AICI,
Yield%?® (Time/min)

>

= a

b= Substratée Product Solution® S(;Ir\;eerclt-
1 CeHsCH,OTHP CsHsCHO 95(15)  92(60)
2 2-O,N CeHs CH, OTHP  2-O,N CeHs CHO  98(20)  92(60)
3 3-O;N CgH, CH, OTHP  3-O,N C¢H, CHO  95(20) 91(60)
4 4-O,N CgHs CH, OTHP  4-O;N CeH, CHO  96(15) 91(60)
5 3-MeO CeHs CH, OTHP  3-MeO CeHs CHO  98(15)  92(16)
6 4-MeO CgH,CH, OTHP 4-MeO C¢H, CHO  98(15) 93(60)
7 4-Br C¢Hs CH, OTHP 4-Br CgH, CHO 99(15) 96(60)
8 4-Cl CgHs CH, OTHP  4-CICgH, CHO  98(15)  95(60)
9 2,4-Cl, CeHs CH, OTHP 2,4 Cl, CeHs CHO  99(15)  96(60)
10 4-MeCHCeH.CH, OTHP 4-MeCHCH,CHO 98(20)  92(75)
11 4-Me;C CeH, CH, OTHP  4-Mesc CsHs CHO - 97(20) 93(75)
12 Ph CH=CH-CH, OTHP  PhCH=CH-CHO  98(15)  92(60)
13 C¢Hs (CHz) CH OTHP  CgHs (CH3)CO 96(15)  90(60)
14 (CeHs), CH OTHP (CoHs)2CO 98(20)  93(60)
15 n-C7 H15CH2 OTHP n-C7H15 CHO 96(20) 92(75)
16 3-CsHs N CH, OTHP 3-CsH4N CHO 98(20) 92(60)
17 9-CLHCH, OTHP 9-CHy CHO 87(25)  80(90)

a'|'|H|P=Tetrahydopyrany|. PIsolated yields. °Substrate:SrMno,:
AICI, = 1:1:1

Primary and secondary benzylictrimethylslyl ethers
were oxidized easly to the corresponding aldehydes
and ketones in good to excellent yields (TABLE 1,
Entries, 1-9, 11-12). Cinnamyl trimethylsily ether was
oxidized to cinnama dehydein 92-97%yvyidds. (TABLE
1, entry 10).

Through this study, we have found the oxidative
deprotection of trimethylsilyl etherswith S'Mno /AICI,
in solutionsweretransformed faster than under neat
conditions

We have al so studied oxidative deprotection of
tetrahydropyranyl ethers of various alcohols with
SrMno,/AICl, in solution and under solvent free condi-
tions(SCHEME 1, TABLE 2). By thisprocedure, vari-
oustypes of aromatic tetrahydropyranyl etherswith
electron-releasing and el ectron-withdrawing groups
(TABLE 2, Entries 1-11) were converted to their cor-
responding carbonyl Compounds (80-98%). Primary
diphatic THP-ether wasa so oxidized tothe correspond-
ing ddehydein 92-96% yidds(TABLE 2, Enrty 15).

Oxidative deprotection THP-ethersof primary and
secondary a coholswith thisreagent in solution and re-
flux conditionswere performed. In thesetransforma-
tionswe havenot seen any over oxidation of adehydes
totheir corresponding carboxylic acids.

In conclusion, the paper describes an efficient
method for oxidativedeprotectionsof trimethylslyl-and
tetrahydropyranyl ethers. Short reaction times, hetero-
geneous reaction conditions, excellent yields, easy
workup and offer significant improvementsover many
existing methods.

EXPERIMENTAL

Preparation of strontium manganate(SrMno,)

Inaround-bottomed flask (250 ml) equipped with
amagnetic stirrer and acondenser, awarm solution of
potass um manganate (0.05 mol) indistilled water (60
ml) was prepared. To thissolution, strontium hydrox-
ide (0.05 mol) was added and themixturewas stirred
for 0.5h. Thereaction mixturewasfiltered and thesolid
meaterial waswashed with distilled water. Theresulting
crystalsweredried in adesiccator under vacuo to af-
ford strontium manganatein 87%yidld. Found: Sr, 41.
96% caled for SrMno,: Sr, 42.42%>7.

General procedurefor oxidative deprotection of
trimethylsilyl and THP-ethersin solution

Inaround-bottomed flask (50 ml) equipped witha
magnetic stirrer and acondenser, asol ution of trimethyl
sily or THP ethers (1 mmol) in CH,CN (10 ml) was

Tnorganic CHEMISTRY
A Tndian W



ICAIJ, 3(3) September 2008

M.Gholizadeh and |.Mohmmadpoor-Baltork

233

prepared. SrMno, (1 mmol) and AICl, (Immol) was
added to the solution and the mixturewas refluxed for
15-25min. TheProgressof thereactionwasfollowed
by TLC (dluent: n-hexane/ EtOAC:5/1). Thereaction
mixture wasfiltered and the solid material wasfiltered
and the solid material was washed with CH,CN(15
ml). TheFiltratewasevaporated and theresulting crude
material was purified by column chromatography on
slicagel to afford the pureproduct. (TABLES1,2).

General procedurefor oxidative deprotection of
trimethylslyl and THP ether sunder net conditions

A mixtureof trimethylsilyl or THP ethers (1 mmol)
SrMno, (Immol) and AlCl, (1 mmol) wereheated on
an oil bath (70°C) for 60-120 min. The progressof the
reaction was followed by TLC (eluent: n- hexane/
EtOA C:5/1) After completion of thereaction, themix-
ture was cooled to room temperature and extracted
with Et O x15 ml). The solvent was evaporated and
theresulting crudemateria was purified by column chro-
matography on silicagel to afford the pure products
(TABLES1, 2).
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