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THE SYNTHESIS OF 4-HALOTETRAHYDROPYRANS
AND 4-HALO-5,6~DIHYDRO-2H-PYRANS
VIA THE LEWIS ACID PROMOTED CYCLIZATION
OF ACETALS OF HOMOALLYLIC AND
HOMOPROPARGYLIC ALCOHOLS
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Ethyl vinyl ether, MEM chloride, and dihydropyran based acetals of homoallylic
and homopropargylic alcohols cyclize in the presence of Lewis acids to give 4-balotetra-

hydropyrans and 4-halo-5,6-dihydro-2H-pyrans, respectively.

In this paper we report a facile synthesis of the title pyrans via a TiX4(X=C1,Br)
promoted cyclization of acetals derived from ethyl vinyl ether, l-chloromethoxy-2-meth-
oxyethane, and 3,4-dihydro-2H pyran with y-unsaturated alcohols.1 The synthetic results
are summarized in the Table. The cyclizations were accomplished by dissolving 1-2 equiv-
alents of TiX4 in CHZCI2 (5 mL per 1 mmol TiX4) followed by dropwise addition of 1 equiv-
alent of the acetal (1 mL per min). The reactions were allowed to proceed 15 min and
then were quenched with methanol (5 mL per 10 mmol TiXA) followed by 30-40 mL of 3N HCL
saturated with NaCl. The product pyrans can be isolated from the organic layer by pre-
parative GLC or distillation.

The reaction pathway most reasonably involves a cation-olefin cyclization step as

illustrated for the acetal derived from ethyl vinyl ether and 3-butyn-l-ol:
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These acetal cyclizations are related to Prins reaction chemistry yielding tetra-
hydropyrans.z_4 However, the present approach gives higher yields and offers greater flexi-
bility particularly in the cyclization of y-alkynol based acetals. While our work was
in progress a similar cyclization of the tetrahydropyranyl ether of 3~buten-l-ol catalyzed
by BF3-OEt2 in trichloroethanol was reported.5

Products II, IV, and VI may exist as cis-trans isomers. GLC and NMR data for II

indicate two isomers in the ratio 92:8 (presumable cis:trans). For products IV and VI
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Acetal / Product Yield 13C—NMR Data
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/\o)\ o 95 21.7(CH;); 37.2,44.8(C4 and Cg); 56.0(C,);
I1I (92% cis
/{0\0{? 87 transy 07-3(C)s 73.4(Cp)
Ci
o o 0 95(C1) X=Cl: 20.8(CH;); 32.8(C.); 63.8(Cy); 71.0(C,);
x> I1I 6 2
\??s)") X 128.0(C4); 129.4(C,)
X 98 (Br) X=Br: 21.1(CH3); 35.5(C5); 65.0(C6); 72.3(C2);
Q X=Ci,Br 119.1(C4); 133.2(C3)
o o 0 92 21.5, 32.5, 35.9, 37.1, 42.9, 62.5, 67.0(CH,car-
v
/(;# bons); 55.9(C,); 77.1(C,)

[:;:1\0 [;\T::t] 65 21.6, 32.8, 33.3, 34.9, 62.8, 63.9(CH2 carbons);
X

74.9(C2); 127.7(03); 130.0(04)

~ ¢ 94 24.8, 25.1, 25.4, 29.3, 34.0, 43.2, 47.8, 49.1,
Vi % % 57.0, 68.1, 77.1

(0°)
the GLC and NMR data indicate a single isomer only.
The vinyl halide moiety resulting from the cyclization of the acetylenic acetals
allows for further functional development, as demonstrated by the hydrolysis of III to

2~-methyl-4-pyrone (aqueous Hg(N03)2, 6O°C).6’8
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