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Some isochromane derivatives exhibit hypotensive,!
antitumor,? and growth-regulating3 activities; some others
have a specific effect on the dopaminergic system.?

The two most commonly used approaches to the for-
mation of the pyran ring of isochromanes are (1) cycliza-
tion of B-phenylethanols with aldehydes in the presence of
HCI5-7 and (2) base-catalyzed cyclization of various
2-allylbenzylic alcohols.8? Despite the high yields of the
reaction products, the starting compounds for the final
cyclization step are difficult to obtain. The multistep syn-
thesis involving the high-temperature Claisen and Fries

rearrangements and the use of gaseous HCl make the above
methods labor consuming and little (if any) success should
be expected in the case of labile complex substrates.

The distinctive features we have found in reactions of
polyfluoro carbonyl compounds with phenols,!? polyphen-
ols, and their ethers!! form the basis of a new approach to
isochromanes.

A reaction of methyleugenol (1) with methyl trifluoro-
pyruvate (2)12 directly gives isochromane derivative 3
(Scheme 1). Apparently, intermediate benzylic alcohol 4
undergoes cyclization involving the allyl substituent.

Scheme 1
CH2 B /CH2 T
- MeO Me
MeO 0 " MeO
F (0]
+ 3Cm)kovvle - o OH — MeO o
Me
MeO e} 3
CFq MeO (0]
1 2 MeO (0] 3

Published in Russian in Izvestiya Akademii Nauk. Seriya Khimicheskaya, No. 4, pp. 851—852, April, 2010.
1066-5285/10/5904-0870 © 2010 Springer Science+ Business Media, Inc.



New approach to isochromanes

Russ.Chem.Bull., Int.Ed., Vol. 59, No. 4, April, 2010

871

The reaction in aprotic solvents in the presence of a slight
excess of oxo ester 2 and catalytic amounts of CF;SO;H
at 20 °C is completed in 1 h.

The scope of this method and the possibility of em-
ploying other carbonyl-containing reactants and catalysts
are being refined. The discovered reaction can serve as
a convenient tool for modification of the components of
essential oils of plants such as myristicin, apiol, dillapiol,!3
and other natural allyl-substituted polyphenols.

IH and '9F NMR spectra were recorded on a Bruker AM-300
instrument (300.13 and 282.40 MHz, respectively) in CDCl,
with Me,Si (H) as the internal standard and with CF;CO,H
(19F) as the external standard. Mass spectra were measured on
a Finnigan MAT INCOS 50 quadrupole mass spectrometer
(direct inlet probe, 70 eV).

Methyl 6,7-dimethoxy-3-methyl-1-trifluoromethylisochro-
mane- 1-carboxylate (3). 1-Allyl-3,4-dimethoxybenzene (1)
(178 mg, 1 mmol), methyl trifluoropyruvate!3 (2) (200 mg,
1.3 mmol), and several drops of CF;SO3;H were mixed in anhy-
drous CH,Cl, (2 mL). The reaction mixture was stirred at ~20 °C
for 1 h, neutralized with 5% Na,COj, and washed with water.
The organic layer was separated, dried with Na,SO,, and passed
through a short column with silica gel. The solvent was removed
on a rotary evaporator. The resulting, chromatographically pure
oil (280 mg, 84%) crystallized spontaneously, m.p. 61—65 °C
(light petroleum). According to 'H and '’F NMR data, com-
pound 3 consists of two diastereomers (1:1.2). 'TH NMR, §&:
1.43, 1.41 (both d, 3 H, Me, J = 6.0 Hz); 2.56—2.77 (m, 2 H,
CH,); 3.76, 3.83 (both s, 3 H, CO,Me); 3.86 (s, 3 H, OMe); 3.87
(s, 3 H, OMe); 4.17, 4.26 (both m, 1 H, CH); 6.61 (s, 1 H,
H(5)A,); 7.08, 7.09 (both s, 1 H, H(8),,). 'YF NMR, &: —1.11,
—4.40 (both s, 3 F, CF;). MS, m/z (I, (%)): 334 [M]* (19),
275 (100), 265 (8), 227 (77), 206 (20), 91 (21), 69 (10), 59 (45),
43 (23). Found (%): C, 53.86; H, 5.06. C;sH,;F;05. Calculat-
ed (%): C, 53.89; H, 5.13.
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