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ABSTRACT

An efficient and convenient conversion of trimethylsilyl (TMS) and
tetrahydropyranyl (THP) ethers, acetals and ketals to the corresponding
carbonyl compoundswith N,N’-dibenzyl-1,4-diazoniabicyclo [2.2.2] octane
peroxodisulfate (DBDABCOPDS) under non-aqueous conditions is

described. © 2013 Trade Sciencelnc. - INDIA

INTRODUCTION

The protection of hydroxyl groups as their
trimethylsilyl and tetrahydropyranyl ethers3 and al-
dehydes and ketones by the formation of acetalsand
ketal 9% isan important reaction in organic chemistry.
Oxidative deprotection of theabove mentioned ethers,
acetd and keta sto their corresponding carbonyl com-
pounds under mild, aprotic and non-aqueous condi-
tionsisalso of synthetic value>8- However, some of
the reported methodsfor the oxidative deprotection of
trimethylslyl and tetrahydropyranyl ethers, acetalsand
ketal sshow limitations such as strong protic and aque-
ous conditions, long reaction times, low yields of the
products, tedious work-up and expensive reagents.
Therefore, introduction of amilder, moresdectiveand
inexpensive reagent for the conversion of the above
mentioned derivativestotheir corresponding carbonyl
compoundsisdesirable.
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Ketals.

The peroxodisulfateionisone of the strongest oxi-
dizing agents. Theinvestigations® on application of
peroxidisulfateion in organic synthesisasan oxidant
were performedin agueousacidic or basic solution or
inthe presenceof trangtion metal ions.

In recent years much attention hasbeen givento
the synthesis and application of new peroxodisulfate
compounds which were used for the oxidation of or-
ganic compounds under non-aqueous conditiong??,

We report here anew and efficient procedure for
the TM Sand THP ethers, acetal sand ketal sto the cor-
responding carbonyl compoundsusing DBDABCOPDS
under non-aqueousconditions. Theresultsobtained with
thisreagent are satisfactory and proved that itisavau-
ableadditiontotheexisting oxidants.

RESULT AND DISCUSSION

To find the optimum reaction conditions, we have
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chosenthe Ph-CH,OTM Sasamodel substrate. When
wehavetreated the Ph-CH, OTM Swithreagent indif-
ferent solventssuchasCH,CN, CH_CI., CHCI, THF,
n-Hexane, temperaturesand moleratio of substrateto
reagent, we havefound that a1:1 moleratio of sub-
drateto reagent inrefluxing acetonitrilegivesthehigh-
est yield of the corresponding carbonyl compound. In
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The treatment of avariety of trimethylsilyl and

tetrahydropyranyl etherswith DBDABCOPDS gave
the corresponding carbonyl compoundsin excellent
yields(Scheme 1, TABLE 1).
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order to show the applicability and generality of this CH,CN / reflux
method we have examined thereactionof TMSand  r- Alkyl, Aryl Ph
TH Pah_ers and a:ad and ketaswith DBDABCOPDS 5{: 1:\1{%1%;1 H BHBABEGH
inrefluxing acetonitrile. ’ Scheme 1
TABLE 1: Oxidativedeprotection of TM Sand THPether swith DBDABCOPDS
Entry Substrate Time(min) product Yield(%)?
CH,0TMS CHO
1 ©/ 25 ©/ 93
CH,O0TMS CHO
MeO MeO
CH,OTMS CHO
3 @ 20 ©i 90
OMe OMe
CH,0TMS CHO
. r - oy o0
Cl Cl
CH,O0TMS CHO
5 @ 28 @ 88
Cl Cl
CH,OTMS CHO
6 @ 50 ©i 76
NO, NO,
CH,OTMS CHO
7 /©/ 50 /©/ 80
ON O,N
OTMS 0
8 12 95
CH=CHCH,0TMS CH=CHCHO
9 ©/ 10 ©/ 94
OTMS 0
10 Me 20 Me 91
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Entry Substrate Time(min) product Yield(%)?
OTMS (@]

11 30 97
12 NN CHOTMS 50 N -CHO 79
CHZOTHP CHO

CH,OTHP CHO
s I S & S
MeO MeO
CHZOTHP CHO
16 C[ 20 C[ 90
OMe OMe
CHZOTHP CHO
Cl Cl
CHZOTHP CHO
18 CE 25 CE 91
Cl Cl
CH,OTHP CHO
19 @ 50 (:E 76
NO, NO,
CHZOTHP CHO
O,N O,N
OTHP O
” (J U e *
CH:CHCHZOTHP CH=CHCHO
22 ©/ 15 ©/ 93
OTHP O
23 ©)\Me 25 Me 94
OTHP (@]
24 C@ 30 96
26 NN ~_CH,OTHP 50 NN CHO 81

2| solated yield.
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Deprotection of acetalsand ketalswasalso inves-
tigated with thisreagent and the corresponding alde-
hydes and ketones were obtained in excellent yields
(Scheme2, TABLE 2).

Interestingly, over oxidation of the productswas

performed several competitive oxidative deprotection
reactions. The experimental results show that
trimethylslyl and tetrahydropyranyl ethersareoxidized
selectively inthe presence of acetalsand ketals.

Ph

not observed inthismethod. It isnoteworthy that the N DBDABCOPS 0 (1_//
reaction medium was almost neutral, so that some of 0 ‘ JL N'+1>
the sengitivefunctionditiessuch asthe carbon- carbon g’ 0 CH,CN / reflux R™ R 6
doublebond remained intact (TABLE 1, Entries9, 22 e i) e pp” 5206
and TABLE 2, Entry 6) In order to show the better R;LAIk'yl-.I‘{n DBDABCOPS
chemosd ectivity of thedescribed method, wehavedso Scheme 2
TABLE 2: Oxidativedeprotection of ethyleneacetalsand ketalswith DBDABCOPDS
Entry Substrate Time(min) product Yield(%)?
o CHO
1 @—( :I 120 ©/ 93
o)
o CHO
2 Meo—©—< :I 105 92
o MeO
OMe CHO
3 ©_<o:| 150 @ 9
e} OMe
o CHO
4 Cl :I 130 90
o cl
cl CHO
5 ©_<o:| 180 @ 86
o) Cl
o CH=CHCHO
6 QCH=CH—< :I 135 92
O
0__0
7 ©)<M e 110 Me 90
O
8 <:>< :I 165 O:o 89
e}

2 |solated yield.

EXPERIMENTAL

Materia swere purchased from Merck and Aldrich

companies. Méeting pointsweretaken on aBarnstead
Electrotherma 9100 melting point gpparaturs equipped
with amicroscope and are uncorrected. Reactionsin
solution weremonitored by thin-layer chromatography
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(TLC) of worked up reaction aliquots. Anaytical TLC
was performed usng Merck silicagel (60 F-254) plates
(0.25mm) percolated with afluorescent indicator. Col-
umn chromatography was carried out on silicagel 60
(70230 mesh). NMR data were recorded on 500 MHz
NMR spectrometersfrom Bruker. IR spectrawerere-
corded onaFrontier FT-IR (Perkin EImer) spectrom-
eter usingaKBr disk. All yieldsrefer toisolated prod-
ucts.

Typical procedurefor preparation of N,N’-dibenzy-
1,4-diazoniabicyclo[2.2.2] octane per oxodisulfate

N,N’-dibenzy-1,4-diazoniabicyclo [2.2.2] octane
bromide (6.44 g, 20 mmol) and potassium
peroxodisulfate (6.01 g, 22.0 mmol) weredissolvedin
30-35mL of digtilled water and thesolutionwas tirred
for 30 min at room temperature. The resulting white
precipitatewas collected and washed with cooled wa:
ter and ether and dried in desiccator to afford awhite
solid (90%), which decomposed at >200 °C.

IR (KBr): 3050, 1486, 1260, 1050, 860, 750, 695
cm?,

H NMR (500 MHz, DM SO-d,): (ppm) = 7.55-
7.52 (m, 10H), 4.76 (s, 4H), 3.86 (s, 12H).

3C NMR (125 MHz, DMSO-d,): &(ppm) =
137.6, 135.2, 133.7, 130.9, 71.1, 54.7.

Anal. Cdcdfor C,H,N,OS,: C,54.29; H, 5.94;
N, 6.33. Found: C, 53.93; H, 5.78; N, 6.43. TheN,N -
dibenzy-1,4-diazoniabicyclo [2.2.2] octane
peroxodisulfate turnsout to be stable for acouple of
months at room temperature, and can bestoredinre-
frigerator permanently.

Typical procedure for oxidative deprotection of
TMSand THP ethers, acetals, and ketals

Toasolution of substrate (1 mmol) in CH.CN (15
ml), N,N -dibenzy-1,4-diazoniabicyclo[2.2.2] octane
peroxodisulfate (0.486 g, 1 mmol) was added and
stirred magnetically under reflux condition for theap-
propriate time according to TABLES 1 and 2. The
progress of the reaction was monitored by TLC. The
reaction mixturewas cooled to room temperatureand
filtered. Thesolid material waswashed with CH.CN
(20 ml). Thefiltrates were combined and evaporated.
Theresulting crudematerid waspurifiedonaslicage
platewith appropriate el uent.

= Fyl| Peper
CONCLUSION

Inconclusion, we have devel oped an efficient pro-
cedurefor theregeneration of carbonyl compoundsfrom
TMSand THP ethers, acetalsand ketal sthat possess
sgnificant advantages over the existing methods such
assmpleprocedure, high yield and mild reaction con-
ditions.
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