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Simple Proto colfor Synthesis and Cleav age of Tetrahydropyranyl Ethers
Using FeSO, as an InexpensiveCatalyst

Babasaheb P. Bandgar* and Suhas P. Kasture
School of Chemi cal Sci ences, Or ganic ChemistryResearchLab.,
Swami Ramanand Teerth Marathwada Uni ver sity, Nanded - 431 606, India

Protectionand deprotection of al coholsand phenol sastetrahydropyranyl ethers(THPethers) usinganhy-
drous FeSO4 under mi crowaveir radi ationwithout sol ventiscar ried out.

INTRODUCTION

Hydroxyl groupsarepresentinanum ber of com pounds
of bi ologi cal andsyntheticinterestincludingnucleosides,
car bo hy drates, steroidsand the side chain of someamino ac-
ids. Duringox i dation, acylation, halogenationand dehy dra-
tion re ac tions of these com pounds ahydroxyl group must be
protected.” THP ethers are one of the most widely used pro-
tectinggroupsemployedinchemi cal synthesisbecauseof its
low cost, theease of in stal lation, general stabil ity to most
non- acidic re agentsand ease with which it can bere moved.!
Protic and Lewisac ids, other re agents such asiodotri meth-
ylsilane, triphenyl phosphinehydrobromide,® montmoril lo-
nite clay,® envirocat EPZG,” lithium perchlorate-diethyl
ether,® ion ex changeresin,” zir co nium sulfophenyl phos-
phonate® and alu minaim preg nated on zinc chloride® have
been used to ef fect thetetrahydropyranylation of al cohals. In
spiteof sev eral ef forts, themeth odsavail ablefor selective
pro tec tion and deprotection of THP ether with out touching
epoxy functional ity present el sewhereinthemol eculeare
limited.®

Were port here use of FeSOsasaninex pensivecatalyst
for protec tion and deprotection of a co holsand phe nolsas
THP ethers under microwave irradiationwithout solvent
(Schemel).
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RESULTSANDDISCUSSION

Wefirst ex aminedtetrahydropyranylation of aseriesof

pri mary, secondary, benzylic, al lylical coholsandphenols. A
mix tureof al co hol or phenol, 3,4-dihydro-2H-pyranand a
catalyticamount of anhy drousFeSO,wasir radi ated withmi-
crowaves. Thereactionwascom pletedinafew minutesto
givethecor responding THPethersingoodyields. Theresults
are pre sented in the Table 1. At temptsto carry out tetra
hydropyranylation of hydroxyl groups using anhydrous
FeSO, indi chloro methane un der mild con di tions (25=C)
failed. Tetrahydropyranylation of pri mary aswell as sec ond
ary al co holic groupsof 1,2-octanediol took placesi mul ta
neously under thesereactioncondi tions. Thisindi catesthat
thepresent methodisnot selectivefor tetrahydro pyranyla
tion of pri mary al co holsinthepresenceof secondary al co
hols.

We next ex am ined deprotection of THP ethersusing
FeSO,and mi crowaveswith afew dropsof water. Var i ous
THPethersof pri mary, second ary, benzylicandal lyl ical co
holsand phe nols un der went smooth clevage un der thesere-
actioncondi tions. Theresultsaresummerizedinthe Tablel.
It isim por tant to note that other func tional groups such as
C=C, C=C, methoxy, methylenedioxy and epoxide re main
un al tered dur ing pro tec tion and deprotection of THP ethers
underthesereactioncondi tionswhichdepictstheappli cabil
ity of thisprotocol.

Inconclusionthe present resultsdem on stratethe now
elty of FeSO, whichshowssomeselectivity and consti tutesa
useful a ter nativetothecommonly ac cepted pro ceduresof
protection and deprotection of THPethers.

EXPERIMENTAL

General Procedure for Tetrahydropyranylation

A mixtureof a cohol or phenol (5mmal), 3,4- dihydro-
2H-pyran(5mmol) andanhy drousFeSO. (1 mmol) was thor-
oughly mixed in a25 mL glass beaker and ir radi ated by mi-
crowaves (Kelvinator, In diamake, model T-37 at 2450 MHz
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Table 1. Protection and Deprotection of THP EthersUs ng FeSO,
and Microwave

S. AlcoholgPhenols Product  Protection  Deprotection

No. Time Yidd* Time Yidd®®
(min) (%) (min) (%)

la CHg(CHp)s0H 2a 1.0 84 15 80

b >=">>"oy 20 10 8 10 83

OH
1c H(;Es(}.‘(';H__CH_CH3 2c 3.0 79 1.2 97
0H|CH3
d O 2d 40 8 14 84
le 2e 35 97 1.0 97
O)_on

1f @MOH 2f 35 78 10 89

1g (/ELOH 29 30 8 20 &

1h OH 2h 35 81 1.0 87

1i )@/\OH 2 10 8 12 81
T O 5 05 8 13 o7

OH
1 ©/\ 2 05 8 15 83
-
OH
1 904 2 05 8 13 8

Im OA/OH 2m 30 82 1.0 87

2 Yidds of pure products, Products are characterized by spectral
andysis.

with 100% power) for aspeci fiedtime(Table1). Af ter com-
pletionof thereaction (TLC), theprod uct wasex tracted with
ethyl acetate (2 10 mL). Removal of the sol vent un der re-
duced pressure gave crude prod uct whichwaspuri fied by
col umnchromatography (pet. ether: ethyl acetate=9:1).

Spec tro scopic dataof some selected com pounds: 2f:
I.R. (cm™): 680, 730, 790, 810, 950, 1022, 1120, 1202, 1353,
1440, 1484, 1560, 1679, 2871, 2944, 3020; ‘H NMR: 1.25-
1.85(m, 6H); 3.92(t, 2H); 4.37 (d, 2H); 4.71 (t, 1 H); 6.26 (m,
1H); 6.65 (d, 1H); 7.24 (m, 5H).

2g: I.R. (cm™): 845, 950, 1025, 1097, 1260, 1365,
1450, 2856, 2933; *H NMR: 0.7-0.85 (m, 9H); 1.2-1.6 (m,
14H); 2.0-2.1 (m, 1H); 3.4 (t, 2H); 3.8-3.9 (m, 1H); 4.75 (br,
1H).

2h: I.R. (cm™): 740, 820, 880, 940, 970, 1034, 1058,
1080, 1120, 1210, 1320, 1352, 1450, 1498, 2870, 2948; 'H
NMR: 1.25-1.74 (m, 6H); 3.56 (m, 1H); 3.92 (dd, 1H); 4.51
(d, 1H); 4.65 (t, 1H); 4.72 (d, 1H); 7.31 (m, 5H).

Bandgar and Kasture

General Procedure for Deprotection of Tetrahydro-
pyranyl Ethers

A mix ture of THP ether (5 mmol) and FeSO4 (1 mmol )
withtwo dropsof water wasir radi ated by mi crowavesfor the
timeperiodindi catedintheTablel. Af ter completion of the
reaction (TLC) theprod uct wasex tracted with ethyl ac etate
(2 %10 mL) and dried over an hy drous Na,SO,. Re moval of
thesol vent under reduced pressuregaveaprod uct whichwas
puri fiedby col umnchromatography (pet. ether: ethyl acetate
=9:1).

im: I.R. (cm™): 702, 740, 1011, 1025, 1203, 1450,
1510, 1605, 2975, 3041, 3410; *H NMR (CDCl3, 300 MHz):
4.3(d, 2H, CHy); 4.7 (s, 1H, OH); 4.9 (m, 1H); 5.5 (d, 1H);
7.2(s,5H, Ar-H).

Received February 19, 2001.

Key Words
FeSO,; Catalyst; THP ethers; Alcohals.

REFERENCES

1. Green, T. W.; Wutz, P. G. M. Protective GroupsinOr-
ganicSynthesis 2nd Ed.; Willey and sons: New Y ork,
1991.

2. Olah, G. A.; Hussain, A.; Singh, B. P. Synthesis 1985,
703.

3. Balit, V.; Mioskowski, C.; Shin, D. S,; Falck, J. R. Tetra
hedron Lett. 1988, 4583.

4. Hoyer, S.; Lasazlo, P.; Orlovic, M.; Polla, E. Synthesis
1986, 655.

5. Bandgar, B. P.; Jagtap, S. R.; Aghade, B. B.; Wadgaonkar,
P.P. Synth. Commun. 1995, 25, 2993.

6. Babu, B. S.; Balsubramanian, K. K. TetrahedronLett.
1998, 39, 9287.

7. Nishiguchi, T.; Fujisaki, S.; Kurodo, M.; Kajisaki, K.;
Saitoh, M. J. Org. Chem 1998, 63, 8183.

8. Curini, M.; Epifano, F.; Marcotullio, M. C.; Rosati, O.
TetrahedronLett. 1998, 39, 8159.

9. Ramu, B. C.; Saha, M. J. Org. Chem 1994, 59, 82609.

10. (a) Laszlo, P. Pure and Appl. Chem 1990, 62, 2027. (b)
Delaude, L.; Laszlo, P.; Smith, K. Acc. Chem. Res. 1993,
26, 607. (c) Cornelis, A.; Laszlo, P. Synlett. 1994, 155.



