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2-Hydroxymethylchromans are the only products arising from the oxidation by m-chloro-
perbenzoic acid of the f-(o-hydroxyphenyl)olefins VI, obtained in turn form 2-{o-hydroxy-
phenyl)alkyl ketones (I) by the Wittig olefination with triphenylphosphonium methylide.
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We have recently reported (1) that dimethylsulfonium
or dimethyloxosulfonium methylides react with 2-(o-hy-
droxyphenyl)alkyl ketones (I) to give the corresponding
3-hydroxy-2,3,4,5-tetrahydro-1-benzooxepins (II) by the
insertion of the methylene of the ylide between the car-
bonyl of the ketone and the phenolic oxygen. Only in
certain cases, and in very low yields, are the isomeric 2-
hydroxymethylchroman derivatives III isolable from this
reaction. On the other hand, we have also noted (2)
that the same reaction with 2-(3-oxoalkyl)cyclohexane-
1,3-diones (IV) yields only the corresponding 2-hydroxy-
methylchroman derivatives (V). Our attempted oxidation
of ring A of these derivatives (V) to the corresponding
chromans (1II) gave no useful results.
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This paper reports an alternative, efficient synthesis
of 2-hydroxymethylchromans (III) starting from the read-
ily obtainable 2-(o-hydroxyphenyl)alkyl ketones (I) (3).

The reaction sequence involved is outlined in Scheme 2.
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The olefins (VI) are prepared from ketones (I) by re-
action with triphenylphosphonium methylide in dimethyl-
sulfoxide/tetrahydrofuran. The olefins are formed in good
yield and easily separated from triphenylphosphine oxide

by chromatography on silica gel with hexane/ether (90/10)
eluent. The crude product afforded by elimination of the
solvent is reacted directly with m-chloroperbenzoic acid
in chloroform at 0°. The olefin is converted quantitatively
to epoxide VII. During the reaction and work-up, attack
of the phenolic oxygen in epoxide VII on the quaternary
epoxide carbon, through a six-membered transition state,
gives 2-hy droxymethylchroman III.

There are some conflicting reports in the literature
about the products arising {rom epoxides like VII when
submitted to acid or base catalized ring opening. M. F.
Grundon reported (4) two examples in which both acid
and basic conditions brought to six-membered compounds;
Grundon later reported (5) that basic promoted ring open-
ing of the acetate of VIla gave a one to one mixture of

six- and seven-membered compounds.

Under our reaction conditions, not even a trace of the
isomeric seven-membered heterocycle (1I), which could
arise by attack of the phenolic oxygen on the methylene
carbon of the epoxide through a seven-membered transi-
tion state, is formed (6).

Epoxides VII, generated by this route, give chromans
II'exclusively also upon ring opening in alkaline medium
(see Experimental). This fact strongly suggests that the
same compounds when obtained as minor products from
the reaction outlined in Scheme 1-A, do arise from the
same intermediate epoxide generated from [ and sulfonium
methylides, while oxepins II, the major components from
the same reaction, must arise from a different intermedi-
ate.

The structure of Il was assigned mainly on the basis
of nmr analysis. In the spectra of I, the two protons of
the methylene group introduced into the molecule appear
as a singlet or an AB system, depending on the substituent;
in certain cases, coupling with the hydroxyl group can
be seen even in dueterochloroform. Acetylation causes
the expected low field shift of both protons by approxi-
mately 0.5 ppm. Mass spectra of 11l show intense peaks
at M* and (M+ — CH;0) m/e (7).

Yields and other chemico-physical data of olefins VI
and 2-hydroxymethylchromans (1If) are reported in Table
L.



Vol. 15

Notes

1052

ZH S'T1

=8V[ () zH 02 =[ (°) "2H 0°¢ = [ (p) "sIdnInu xo[dwiod £1o4 10y 28wy (2) “s19dmm proag (q) “PIA pue 1A 10J (2H S°T = [) S1919N0p ‘qIA PUE e[A 10§ spo[3uis peoig (e)
29)  (0089) (suazuaq)

99 208 [03aa s Edde) 60T  0¥%2 8L70°LTT 0tz W ieese - 66 78 SH) PIII
(@e6) (€92) . (ouexay)

6 192 oottty 68T 0% 00°¢0VZ ‘8TT09T 92°2 $0.L°¢ STO'T 0¥-6¢ ) DE(EHD) 11
(r'g)  (0°52)

Ve £qL Lo9tyeiy 9T 26T €8C09C ‘002691 zee $09°¢ (®)bgo 11280 1225°1 8L SH qI
(62) (Iv2)

6L 472 LoYIHID %1 821 987T09¢ ‘0¢20¥T  (P)1o6c (p)pese S 021 eohs'T 18 €HD 10|

OSHD W, (@) 4d-THD-HD HOHD O~ | TA woxy

(zz) (2¢9)

02 658 0°'H%%) (44 082 Le 1€6 0TS SL65°1 L6 SHD PIA
(66) (£29)

86 v'Z8 00tyry ¥02 8LC 9¢2 19°S S6'% V8 $90°1 8¢2S'1 L8 D¢(EHD) 20A
(z6) (g718)

16 6’18 0°MH) 91 ¥Y.'C TET 91'¢ LY ()b 90’z 130T 28281 8. SH® qIA
28) (+19)

L8 S'18 O¥IH'D 2ot S9%7  2E€T 00°S 9% $8.1 96281 08 €HD E[A

:/
%H %D B[nuLIO ] o (9) THD-*HD HOUd 0= Bt (yudajos) [ woxy | punodwo)
('poreD) Ie[nII[OR] (3fwn) sy H” Do “di % PIIA
puno (wdd) ¢ 10 o@:
sIsAfeuy ‘(w0 JosoYOOLIINGD ) JuIN H N

II1 SUBWORYIIAYISWAXOIPAH-Z PUE [A SUYD[() 10} BIR(] [eoadS pue [eonA[euy ‘ST

19198y,



Sept. 1978

EXPERIMENTAL

Reaction of 2{o-Hydroxyphenyl)ethyl Phenyl Ketone (1d) with
Triphenylphosphonium Methylide.

A solution of methylsulphenyl carbanion was prepared follow-
ing Corey (7) from sodium hydride (1.1 g., mineral oil dispersion -
80% sodium hydride, 0.033 mole) and dimethylsuifoxide (100 ml.,
RP C. Erba) in a three-necked round-bottomed flask under nitro-
gen by heating the mixture with mechanical stirring at 70-75°
until the evolution of hydrogen ceased (about 30 minutes). The
mixture was then cooled to -5°. Triphenylphosphonium iodide
(12.2 g., 0.03 mole) was added in four protions and the mixture
was stirred for an additional 15 minutes; 2<o-hydroxyphenyl)-
ethyl phenyl ketone (1d) (4.1 g., 0.018 mole) in tetrahydrofuran
(50 ml.) was added dropwise to the red ylide solution. Stirring
was then continued for 15 minutes at -3° and for two more hours
at room temperature. The reaction mixture was then poured into
three times its volume of water, acidified with aqueous hydro-
chloric acid to pH 3-4, and extracted three times with chloroform.
The combined extracts were washed three times with water, dried
over anhydrous sodium sulfate and the solvent evaporated. The
crude mixture of VId and triphenylphosphine oxide was adsorbed
on silica gel (50 g.) and poured into a chromatographic column.
Elution with 90/10 hexane/ether gave, upon removal of the solvent
1-(2"-0-hydroxyphenyl)ethyl-1-phenyl ethylene (Vid) (3.9 g.,
96.6% vyield) as a pale yellow oil. The crude product was used in
the next step with no further purification.

In the same way olefins VIa-c were prepared; these were also
used in the crude state after elution from the column. Yields and
spectroscopic data used for product identification are reported
in Table L.

Reaction of 1{2'o-Hydroxyphenyl)ethyl-1-phenyl Ethylenc (V1d)
with m-Chloroperbenzoic Acid.

To a solution of olefin VId, prepared as described above, in
chloroform (1.1 g., 5.0 mmoles in 15 ml.) was added dropwise a
solution of m-chloroperbenzoic acid in chloroform (1.1 g., 5.8
mmoles in 15 ml.) with stirring and cooling to 0°. The mixture was
left at 0° for one hour and at room temperature for two additional
hours, washed with aqueous sodium bicarbonate (three times with
10 ml.), and dried over sodium sulfate. Removal of the solvent
at reduced pressure afforded a crude oil which crystallized on
standing. Crystallization from benzene gave 2-hydroxymethyl-
2-phenylchroman (I11d) (yield, 0.89 g., 81.6%), m.p. 99°,

In the same way compounds IlIla-c were prepared. They were
purified by silica gel chromatography using hexane containing 8%
ethyl ether for their elution.

When m-chloroperbenzoic acid was added to solutions of ole-
fins VI in chloroform or methylene chloride in the presence of
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excess of sodium carbonate, under efficient mechanical stirring,
compounds IIT were obtained in comparable yields.

Yields and spectroscopic data used for product identification
are reported in Table L.

2-Acetoxymethyl-2-phenylchroman.

A solution of 2-hydroxymethyl-2-phenyichroman (111d)(0.5 g.,
2.0 mmoles), acetic anhydride (5 ml.) and glacial acetic acid (3 ml)
was refluxed three hours. Alcohol (10 ml.) was added and the
resulting solution was refluxed for five additional minutes. The
residue after the removal of the solvent at reduced pressure was
poured into ice-water (50 g.) and the pH adjusted to neutral. The
mixture was extracted with chloroform (twice with 15 ml); the
combined extracts were dried over sodium sulfate and the solvent
evaporated to give 2-acetoxymethyl-2-phenylchroman (yield, 0.54
g., 95%), m.p. 77° (from hexane); ir (nujol): 1735 and 1235
em™!; nmr (deuteriochloroform): 8 2.0 (s, CH30), 2.16-2.76 (m,
CH,-CH,), 4.36 (s, CH, 0).

Anal. Calcd. for C18H1 803:
76.7; H, 6.4.

2-A cetoxymethyl-2-methylchroman.

C, 76.6: H, 6.4. Found: C,

This comgound was prepared by the previous procedure, yield
96%, oil, n&y = 1.5212; ir (nujol): 1750, 1235 em~t;  nmr
(deuteriochloroform): & 1.30 (s, CH3C); 1.60-2.10 (m, PhCH,;-
CH,), 2.05 (s, CH3CO0), 2.76 (t, ] = 7 Hz, CH,Ph), 4.08 and 4.18
(AB,JAB = 7.0 Hz, CH;0).

Anal. Caled. for C13H1 603: C, 7089, H, 7.3.
70.7; H,7.3.

Found: C,
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