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CERIC AMMONIUM NITRATE CATALYSED PROTECTION OF
ALCOHOLS BY 3,4-DIHYDRO-2H-PYRAN

™
Gourhari Maity and .Subhas Chandra Roy
Department of Organic Chemistry, Indian Association for the

Cultivation of Science, Jadavpur, Calcutta - 700 032, India.

Abstract : Hydroxyl compounds readily add to dihydropyran
in presence of a catalytic amount of ceric ammonium nitrate to
give high yield of tetrahydropyranyl ethers.

Protection of hydroxyl groups in molecules containing multiple
hydroxyl groups is an important reaction in organic chemistry,
particularly during the synthesis of natural products. The
protection of hydroxyl groups with 3,4-dihydro-2H-pyran (DHP)
is a very useful and representative method in modern synthetic
chemistryl. Many catalysts have already been proposed for this
purpose keeping in view the sensitivity of the molecule-towards
acidic or basic conditions. For the tetrahydropyranylation of
alcohols, acidicz, mildly acidic3 or even mildly basi.c4 .catalysts

have been reported. Very recently, 2,3-dichloro-5,6~-dicyano-p-
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benzoquinone (DDQ) has been used as a neutral ca'calyst5 for the
tetrahydropyranylation of alcohols. In this paper, we wish to
report that ceric ammonium nitrate (CAN) can efficiently
catalyse the tetrahydropyranylation of various alcohols.

Thus, alcohols (1.0 eguivalent) on treatment with DHP (1.0
equivalent) in the presence of a catalytic amount of CAN in dry
acetonitrile at room temperature afforded the carresponding
tetrahydropyranyl (THP) ethers in excellent yield. Usually
these reactions were complete within 30 minutes. The resuits are
summarised in Table. These reactions are quite facile with
primary and secondary hydroxyl groups although secondary
hydroxyls react slower than the primary ones. In a separate
experiment (entry 12) with a mixture of 4-pentene-1-ol and
menthol using 1.0 equivalent of DHP with respect to pentenol,
ratio of protected:-alecohols was 65 : 35. However, a two fold
excess of DHP is capable of protecting both the groups. In
summary, ceric ammonium nitrate is an efficient catalyst for the

protection of alcohols with dihydropyran.

Experimental : General procedure for the formation of

tetrahydropyranyl-ethers from alcohols.

Methyl alcohol (320 mg, 10 mmol) and dihydropyran (840 mg, 10
mmol) was added to a stirred solution of ceric ammonium nitrate
{ 20 mg) in dry acetonitrile (5 ml) and the resulting mixture

was kept at room temperature for 30 min. The mixture was
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Table : CAN-catalysed tetrahydropyranylation of alcohols
a,b
Entry Alcohols Products Yield{$)
1 MeOQOH Me-QTHP 81
OTHP
3 W\/OH IO 9
4 89
OH OTHP
s | L L %
OH OTHP
/@MOH = OTHP g5
6 0 ¢
(- \-0
@V\OH SO |
7 OMe OMe OMe OMe
8 ©/\0H ©/\OTHP 86

(table continued)
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(table continued)

? OH OTHP | g7
O\-‘ o
0 \-O
/@AOH OTHP
10 \ 89
OMe
OMe OMe Me
/\@OMQ /\@\AM@
11| HO ocH; oThHP -
Ph
PN O 2N OTHP
+
12 65350
OH OTHP
+ starting material

(a) Yield of isolated preduct,(b) All the compounds were properly

characterised by 1H NMR, (c) 1.0 equivalent of DHP with respect to

4-pentene-1-ol was used.(d) Ratio of protected pentenol.and menthol.

diluted with water and extracted with chloroform. The organic
layer was washed with brine and dried (Na2504). Solvent was
removed under reduced pressure and the residue was column
chromatographed over silica gel (benzene) to vyield the

THP-~ethers.



Downloaded by [Otto-von-Guericke-Universitast Magdeburg] at 01:30 16 October 2014

CERIC AMMONIUM NITRATE 1671
References

1. Fieser, L.F. and Fieser, M., "Reagents for Organic
Synthesis", wiley, New York, NY (1967), vol. 1, P 256;
McOmie, J.F., "Protective Groups in Organic Chemistry",

Plenum Press, London (1973).

2. ott, A.C., Murray, M.F. and Pederson, R.L.,J.Am.Chem.
Soc., 1952, 74, 1239; Jones, R.G. and Mann, M.J., 7.
Am. Chem. Soc., 1953, 175, 4048; Creenhalgh, C.W.,
Henbest, H.B. and Jones, E.R.H, J. Chem. Soc., 1951,

1190; Alper, H. and Dinkes, L., Synthesis, 1972, 81.

3. Miyashita, M., Yoshikoshi, A. and Grieco, P.A., J. Org.
Chem., 1977, 42, 3772; Iqubal, J., Srivastava, R.R.,
Gupta, K.B. and Khan, M.A., Synth. Commun., 1989, 19,

901.

4. Brown, D.S., ley, S.V.,. Vile, S. and Thomson, M.,

Tetrahedron, 1991, 47, 1329,

5. Tanemura, K., Horaguchi, T. and Suzuki, T., Bull. Chem.

Soc. Jpn., 1992, 65, 304.

(Received in UK 14 January 1993)



