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Reaction of dimethylsulfonium and —sulfoxonium methylides with 2-
(3'=oxoalkyl)=1,3=cyclohexanediones (VII) or with 2-hydroxy-3,4,5,0,7,
8~hexahydro-2H-1-benzopyran~j~ones (VIII} gives the 2-hydroxymethyl—
3,445,6,7 ,8-hexahydro-2H-1~benzopyran-5~ones (XII),

Dimethylsulfonium and —sulfoxonium methylides generally react with non-enclizable
" ketones to give the corresponding epoxides. However, when there are mucleophiles
in proximity to the carbonyl involved in the reaction, the final product is no lon

ger the epoxide, but a larger ring formed by participation of the neighboring rucleo

2,3

1
phile . Many five-membered and some six-membered heterocycles have been synthe—

sized from a ketone with a heteroatom micleophile in the 4 or jy positien. We have
recently discovered that seven—membered heterocycles IV can be similarly prepared
from 2-{a~-hydroxyphenyl)alkyl ketones (1)4 :

=, 5] I1

OH
v

We now report the results of the reaction of these same ylides (II, III) with com

GH2=SMe ) (IIT)

OH I g 0

pounds similar to T, i. e., VIT and VIII, in which an enolized A-diketone takes pla
ce of the phenclic portion, Starting materials VII and VIII were prepared by the

base-catalyzed condensation of g,A— unsaturated ketones VI with cyclohexanediones V.
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Both reactants and reaction conditions determine whether the open chain compound

VII or the cyclic ketal VIII is iSOlated.5—7
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In all cases examined, compounds VIT and VIIT react readily with dimethyloxesulfo-
nium methylide, in DMS® as well as in THF with no salt dissolvedS, to give exclusi
vely title compounds XIT, and none of the expected seven-membered heterocycles XI,
Also the most reactive dimethylsulfonium methylide in THF8 gives similar results;
it brings to compounds XII, along with a certain amount of the corresponding methyl

ethers, The reaction can be formilated as follows H
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Both ketone VII and cyclic ketal VIII react with the ylide to form zwitter ion
intermediate IX, which rapidly collapses to epoxide X, Participation of the encla-
te oxygen, through a six-membered ring transition state, effects ring closure with
the simultaneous formation of the hydroxymethyl group. Neither direct displacement
of DMSO by the enclate oxygen nor ring cpening of the epoxide to give the Z-hydroxy-
l~oxepin derivative XI was ever observedg. The different behaviour of VII and VIII
relative te the aromatic system I may be due to the difference in micleophilicity
of the two oxygens in the intermediates, In the reaction of I, the displacement of
DMS0 from the intermediate betaine by the phenclic oxygen must be much faster than

the formation of the epoxide4.
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Structure assignement of the reaction products XIT was based on analytical and
=1
spectroscopic data, A strong carbonyl absorption at 1600-1610 ¢m ~, characteristic
10 =1
of a substituted J,Aunsaturated ketone , and a hydroxyl band at 3430-3490 cm

rule out any open chain form, NMR data (in CDCLl, or DMS0)} urambigucusly distinguish

between the two possible cyclic forms, The new iethylene group appears as an AB
system centered at 6!3.5x{(the two protons are diastereotopic). A fairly marked broa
dening of the signals due to further coupling was often noted, and could be removed
by exchange with DZO' Upen acetylation, one observes, in addition to a variation in
the magnetic nonequivalence of the protons, a low field shift of both protons of
approximately 0,5 ppm (typical values for primary acetates), while the remaining si
gnals are nearly unaffected. For all new compounds, mass spectra show a common frag
rmentation pattern : in addition to the molecular ion, there are ions corresponding

to the loss of H20, of CH,OH, and of CHZOH_and H2 {the latter leads to a stable py-

2

rilium ion), Starting materials and reaction products are reported in the table,
1

The only side-product of this reaction was XIII (5% yields) 1, resulting from the

addition of the hydroxide of the CHZOH to the cojugate double bond.

0 Hi{ Ph Mepa @ 192-194 from acetone; IR {nujol): 1710 cﬁul
- NMR (CI}C13): CH,0, AB systems H,, 3.445 Hy, 4.04;
0_£1_CH2:3 - jAB = ?islfzgzﬂ4, 350 (maltiplet); H o, 2,955, d,
fsofly '
TABLE
Compound R R? R" Yields % M.p., °C Solvent Reactants
1T H H Me 92 8889 Ethyl acetate Vila @ II
XITa H H Me 55 (33)§ " L VIIa  TII
XIIb Me H Me 95 99-100 Benzene-hexane VIIb II
XITH Me H Me 70 (15)§ L " VIIb 111
XITc Me H Ph 55 78 Hexane VIIc 11
XI1d 12 H Ph Me 45 148-150  Acetone VIIId II
XIIe H Ph Me 45 126-128  Acetone VIIId II
XIIf Me Ph Me 90 201 Acetone VIIIf II

* Satisfactory elementary analyses were obtained for all new compounds,
§ Yields of mothyl ether of XII (see reference 13)
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13
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-1
0ils; IR {(mmjol):; 1050, 1620, 1390, 1110 cm ; NMR (CDCls): CH.0, AB system cente-

2

+ +
red at 3.35 and Cﬂso, singlet at 3.38‘Y; MS: M, 210 and 238, and (M - czﬁéo),

164 and 192 m/e respectively.
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