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Synthesis of 2-Naphthyl Vinyl Ethers

Thomas WOLFF*, Volker REIFFENRATH

Universitéit Siegen, Physikalische Chemie, D-5900 Siegen 21, Fed-
eral Republic of Germany

Published methods for the preparation of vinyl ethers'23
failed in attempts to synthesize the vinyl ethers of 2-naph-
thol® (with the exception of the unsubstituted 2-vinyloxy-
naphthalene®). We have found, however, that these com-
pounds are accessible by a synthesis originally developed
by Hoch* for the preparation of enamines. Hereby the di-
ethyl acetal of an appropriate phenyl ketone (2) is sub-
jected to reaction with the 2-naphthol (1). Also, ethyl enol
ethers (3) can be used instead of diethyl acetals (see Ta-
ble).
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SYNTHESIS

Table. Vinyl Ethers (R--0--R’) from 2-Naphthol (1), n-Decanol, or Phenol and Diethyl Acetals (2) or Ethyl Enol Ethers (3)

Product Yield m.p. [°C])* or
R R’ [%]

Molecular
b.p. ['C}*/torr  formula®

U.V. (hexane)*
Amax [nm] (loge)

'H-N.M.R. (CDCL/TMS)"
8 [ppm]

Hu,..CH3 X
2-naphthyl “’S’ 40 887, CoH, O 328 (3.27); 312 (3.04); 314 (3.12); 1.8 (d, 3H); 59 (q, 1H). 7.0-8.0
o 185 /0.2 (260.3) 282 sh: 250 sh (m. 12H)
CsHs
2-naphthyl l j 34¢ 45", CyH, O 329 (3.09). 320 ¢3.03); 314 (3.08); 2.3 (m, 2H); 2.8 (m, 2H); 5.3 (4,
Z 222°/0.2 (272.3) 297 sh; 271 (4.08); 263 (4.09) 1H); 6.9-7.8 (m, 11 H)
H\C/C2H5
2-naphthyl I 39 387, CooH O 328 (3.29); 321 (3.07); 314 (3.15);; 1.0 (1, 3H); 2.1 (m, 2H); 5.8 (1,
1787/0.2 (274.3) 284 sh, 252 sh 1H); 6.9-7.8 (m, 12H)
2-naphthyl S 31¢ CyH,;0 329 (3.23); 320 (3.11); 314 (3.16); 2.1 (m. 4H); 2.9 (m, 2H); 5.8 (t.
. 225°/0.2 (286.4) 292 sh, 280 sh 1H); 6.9-7.8 (m. t1H)
2-naphthyl ? 33 . CyHs0 329 (3.46); 321 (3.27); 3.14 (3.34);, 1.6 (brs, 6H);, 2.4 (brs, 4H) 6.9~
N CoHs 187°/0.2 (314.4) 301 (3.15); 272 sh, 260 sh 7.8 (m, 12H)
Hi‘C“’CBHS
2-naphthyl I 38 1277, CouH O 2.90 (4.51) 8.3 (s, LH): 7.0-8.0 (m. 17H)
“"CgHs 2407 /0.2 (322.4)
H\C,CHa 68 X C,sH3,0 250 (4.01) 0.9 (1, 3H); 1.2 (brs, 16H): 1.8 (d,
i 135°/0.2 (274.4) 3H); 3.5 (t, 2H); 5.3 (g, 1 H): 7.0-
/"'CmHzt"O—C\CGHS 7.5 (m. SH)
H CHs
"(IZI" 40 44°, CysH .0 290 sh; 276 sh; 250 (4.12) 1.7 (d, 3H); 5.8 (q, tH). 6.6-7.5
CsHs—O—C\C " 1057/0.2 (210.3) (m, 10H)
6515

* Not corrected.

® The microanalyses, performed by Pascher Mikroanalytisches Laboratorium, Bonn, were in satisfactory agreement with the calculated val-

ues (C £037, H =0.11,0 +£0.37).
¢ Recorded with a Beckman Acta M VII spectrophotometer.
¢ Recorded with a Varian A 360 spectrometer at 60 MHz.
¢ Ethyl enol ether 3 used as starting material.

2-Naphthyl Vinyl Ethers 4; General Procedure:
Diethyl acetals (2) or sthyl enol ethers (3) are prepared from ke-

2
R’\Ea/R
/IC\ (2 tones and orthoformic acid triethyl ester®
CoHsO™ § "0CzHs ¢ i :
CgHs
- 2 CoHsOH
R R?
O H®, 200°C O ~¢7

2, 2y L0
OH 1l {3) 0~ \CGHs

1 - CaHsOH

As can be seen in the Table, the method is applicable to the
acetals of cyclic and acyclic ketones. Also, vinyl ethers of
other aromatic alcohols as well as of aliphatic alcohols can
be prepared; two examples are listed in the Table. Howev-
er, an attempt to prepare the 2-naphthyl vinyl ether of 1-in-
danone failed, indicating that the method may be incapa-
ble to yield products with ring constraint. Also, the method
was unsuccessful when acetals of aliphatic ketones were
used; in these cases aldol-condensation products were
formed.

2-Naphthy! vinyl ethers (4) may be used as educts for a
photocyclization yielding compounds containing dihydro-
furan ring systems. This photocyclization has been shown
to be a useful method for synthesizing morphine analogous
compounds®.

c
CaHs0” CHs a

2-Naphthol (1: 28.83 g. 0.2 mol) and the diethyl acetal (2) or ethyl
enol ether (3; 0.2 mol) are heated in the presence of p-toluenesul-
fonic acid (0.5 g) at 190-200°C in a distillation apparatus until the
formation of ethanol, which is distilled from the reaction mixture,
ceases. The residue is dissolved in benzene (150 ml) and washed
with 1 normal sodium hydroxide solution (2 x 50 ml) and with wa-
ter (50 ml). The organic solution is dried with magnesium sulfate.
benzene is evaporated. and the crude product fractionated in va-
cuum. Solid products are recrystallized from petroleum ether (b.p.
35-38"C).
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