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Stab_le _Sulfur Yhdes RIR B Syntheses of Stable Sulfomum 'f-::‘,(
Allyhdes and Oxosulfomum Allylldes h

MITSUAKI WATANABE ’I‘osmo KINOSHITA, and SuNAG: FURUKAWA
Faculty. of, thmaceunml Scwnces, Nagasakz Umvevsztyz) B
(Re‘celived ]une 6, 1974)' _

Reaction of dimethyloxosulfonium- (I); dimethylsulfonium=(II), and tetramethylerie-
-sulfonium. benzoylmethylide (III) with: 2,2-diacetyl- .and  2-acetyl-2- ethoxycarbonyl-l—‘
~ethoxyethylene (VI), in the presence of triethylamine afforded the corresponding l-benzoyl-

"'38,3-diacetyl-'and -3-acetyl-3- ethoxycarbonylallyhdes (VII, VIII; and IX) in.a good yield.
‘Slmllar treatment of ethoxycarbonylmethyldxmethyl- and ethoxycarbonyltetramethyléne”
sulfonium bromides (IV and V) with VI gave the corresponding allylides (X and XI)..
These 3,3-diacetylallylides (VII-and VIII) and-3-acetyl-3-ethoxycarbonylallylides (X) were
hydrolyzed to the corresponding 3-acetylallylides (XII, XIII and XIV) by treatment
with dilute hydrochloric acid under a mild condition,, -~ . T

Two methods have been reported for the syntheses of stable allylic sulfur ylides. Kaiser,
et al.,® Kishida, et al.,» and Hortmann, ef al.5 reported the preparation of stable oxosulfonium
allylides by the Michael-type addition of dimethyloxosulfonium methylide to a-keto-acetylen
derivatives. Syntheses of stable sulfonium allylides in the same manner were described by
Trost,® Mukaiyama, ef al.,” and by Payne.® On the other hand, Payne® and Tamura, ef al.9
described the reaction of alkoxyethylene derivativoes with ethyl dimethylsulfuranylideneacetate

(EDSA) and dimethyoxosulfonium methylide to give the corresponding allylides.

Our previous paper? reported that dimethyloxosulfonium benzoylmethylide was converted
into dimethyloxosulfonium 2-quinolylbenzoylmethylide when treated with quinoline 1-oxide
in the presence of an acylating agent.

The present investigation was undertaken to synthesize the carbonyl-vinyl-stabilized
sulfur ylides by the reaction of carbonyl-stabilized sulfur ylides with ethoxyethylenes under
various conditions. These reactions have been found to proceed easily by the addition of
triethylamine.

The reaction of dimethyloxosulfonium benzoylmethylide (I) with 1-ethoxy-2,2-diacetyl-
ethylene (VIa) in the presence of two equivalents of triethylamine gave dimethyloxosulfonium
1-benzoyl-3,3-diacetylallylide (VIIa) in 659, yield. The structure of VIIa was determined
from analytical and spectral data. The infrared (IR) spectrum of VIIa showed carbonyl
absorption bands at 1610 and 1660 cm~!. These low frequency carbonyl absorption bands
were suggestive of ylide carbonyl structure. The nuclear magnetic resonance (NMR) spectrum
of VIIa showed signals at 2.15 ppm (6H, singlet) for acetyl protons, 3.65 ppm (6H, singlet)
for dimethyloxosulfonium group, and 7.52 ppm (6H, multiplet) due to phenyl group and one
vinyl proton. Similarly, dimethylsulfonium benzoylmethylide (II) or tetramethylenesulfonium
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TasLe I.. Reactionof I Wi‘:h VIa or VIb in the Presence of Various Bases

'ReiICc;c.lon T iBase . 'l&lrf\e Reactant Product wS({‘1’21)(1
1 --triethylamine (in CHCl;) -~ 3 Via - S VTIg 65
2 triton B (in CHCl) 05 H T VIat VIR 407
3 triethylamine (in CHCL) 3 vib T vie 59"
.4 .,  pyridine (in CHCL;) 2. . VIb . VIIb.:- T
5 " triton B(inCHCL) . "2 "7 VIb " VIIb ST
6 . diethylamine (in CHCL) " 57 7 VIb. 7 VI no reaction
7 - i vopiperidine (in CHCLy):: 3 CaVIb L VIIb- 16 reaction

benzoylmethylide (III) ‘was’converted:into the. correSpondmg althde {VIITa: or IXa) "
reaction:'with VIa. ‘Treatmeént of I or IT with l-ethoxy-2-acetyl- 2-ethoxycarbonylethylene
(VIb) afforded VIIb or VIIIb.

Table I shows the yield of VIIa and VIIb in the presence of various bases and Table II
summarizes the analytical and spectral data of these allylides.

The reaction of ethoxycarbonylmethyldimethylsulfonium bromide (IV) with VIa, VIb,
and VIc in the presence of four equivalents of triethylamine gave the corresponding allylides
(Xa, Xb, and Xc). S1m1larly, XTI was obtained by the reaction of ethoxycarbonylmethyl-
tetramethylenesulfonium bromide (V) with VId. The analytical and spectral data of these
allylides are also summarized in Table II.

In order to obtain dimethyloxo-~ and dlmethylsulfomum 1- benzoyl 2-methylthio-3,3-
diacetylallylides, I and II were treated-with bis(methylthio)-2,2-diacetylethylene which was
expected to react in the same manner as alkoxyethylene derivatives. Unfortunately, no
reaction occurred and starting materials were recovered.

It has been known that sulfur ylides are atable to bases, but relatlvely unstable to acids.
Johnson and Amell® reported that stable dimethylsulfonium dibenzoylmethylide was hy-

,4.

10) A.W. Johnson and R.T. Amel, J. Org. Chem.;.34; 1240 (1969).
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TasLe I1, 3,3-Disubstituted Allylide Derivatives

’ ; . Ana,lysis (%) oy -l EtOH
Compound mp Yield IRc¢m UV AR
No. Formula | (°C) (%) Camoun d (KBr) nm (log ¢)
Vila CeH 108 0 1491509 65 C 62.74 62.79 vco 1610 -~ 238 (3.97)
. H 5.92 5.90" 1660 280 (4.04)
360 (3.93)
VIib C,:HyO,S S 137% 59 C 60.71 61.02 vco 1631 260 *
. , H 599 = 6.01 1695 293
: 388 -
VIIia Cy6H,5Q,S 160—162» 67 C 66.19 - 66.13 vea 1615 247 (3.94)
- H 6.25 - 6.18 1690 - 275 (3.97)
., 386 (4.28)
VIIIb .  Cu,;H,,0,S 127 62 C 63.74  63.99 vco 1605 248 (4.06)
_ .' H 6.29 6.35 1670 384 (4.32)
IXa C1H,50,S 156—157¢ 25 C 68.34 68.07 vco 1630 249 (3.96)
H 6.37 6.33 1655 277 (3.97)
390 (4.23)
Xa C,.H,40,S 97—98% 70 C 55.80 56.13 veo 1613 245 (3.76)
H 7.03 6.94 1640 295 (4.01)
vco 1620 265 (4.00)
Xb C1sH,,0;S 81—82® 40 C 54.16 54.46 1645 374 (4.34)
H 6.99 6.70 1700
Xec C,,H,,0,NS 139> 14 C 53.13 52.81 vco 1663 257 (3.63)
‘ H 6.32 6.32 1675 339 (4.65)
. N 5.16 4,94 ven 2190°
XI C;,H,,O,N,S 174» 18 C 57.59 57.56 vco 1670 260 (3.77)
H 5.64 5.69 ven 2200 340 (4.59)
N 11.20 11.48

recrystallized from @) acetone-ether, &) acetone, c¢) benzene-ether, d) ether, ¢) methanol-ether
* sparingly soluble (log & could not be calculated)

drolyzed to phenacyldimethylsulfonium chloride and benzoic acid with dilute hydrochloric
acid. When VIIa was treated with 109, hydrochloric acid in ethanol at room temperature,
a new vinyl stabilized sulfur ylide, #rans-dimethyloxosulfonium 1-benzoyl-3-acetylallylide
(XIIa) was obtained. The structure of XIIa was determined from analytical and spectral
data. The NMR spectrum of XIIa showed three protons of acetyl at 2.12 ppm and a new
doublet signal at 5.98 ppm (1H, J=16 Hz), compared with that of VIIa. By the use of the
spin decoupling technique, another hidden signal which coupled with the proton at 5.98 ppm,
was found at 7.64 ppm. ‘

dil. HC1 CHs + - ,COCe¢Hjs
VIia, VIIb —_—— - S-C
' CHs”| “CH=CH-R
o)

XIla: R=COCH;
XIIb: R =COOC.H;

dil. HCl CHs + - ,COC¢Hs
VIiIa, VIIIb —_——— S-C
‘ CHy” “CH=CH-R

XIMa: R=COCHs
XIIIb: R =COOC:Hs

dil., HCI CH3\ - /COOC2H5
Xa, Xb . l e S-C
a - ' CHy/ “CH=CH-R

XIVa: R=COCH,
XIVb: R =COOC:H;

Chart 2
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Tasre II1. 3-Substituted Allylide Derivatives

Compound oy mp  Yield Analysis (%) [Rem-1 UV zmom NMR (CDCL)
No. 0 (%) Caled. Founqa (BB} nmlege) T T
XIla  CuHuO8 174—1750 70  C 63.62 63.99 »co 1620 240 (3.94) 5.98 (J=16)

H 6.10 6.17 1655 292 (4.00) 7.64 (J=16)

348 (4.26)
XIIb  CyH, 0,8 1500 35  C 61.21 6L1.61 co 1690 237 (4.03) 5.72 (J=15)
H 6.17 6.02 286 (4.07) 7.70 (J=15)

326 (4.20)
XIITa C,H,0,S 1689 70  C 67.73 67.40 sco 1642 231 (3.86) 5.81 (J=15)
H 6.50 6.45 358 (4.52) 7.76 (J=15)
XIITb  CupH,40,5 1719 46  C 64.73 64.96 1o 1675 228 (3.96) 5.36 (J=15)
H 6.52 6.04 336 (4.43) 7.84 (J=15)
XIVa  C,H, 058 1439 85 C 55.54 55.82 wco 1630 270 (3.68) 5.90 (J=15)
H 7.46 7.30 1645 351 (4.60) 7.88 (J=15)
XIVb  CuH,O,8 92—93» 35  C 53.65 53.37 wco 1625 280 (3.90) 5.40 (7=15)
H 7.37 7.30 1670 327 (4.55) 7.84 (J=15)

recrystallized from @) acetone-ether, &) ether

Similarly, treatment of VIIb, VIIIa, VIIIb, Xa and Xb with dilute hydrochloric acid
gave easily corresponding #rans-3-monoacetylallylide derivatives, respectively. The analytical
and spectral data of these ylides are summarized in Table III.

Experimental

All the melting points were uncorrected. NMR spectra were measured with a JNM-PS-100 (JEOL)
spectrometer using tetramethylsilane as an internal standard. IR spectra were recorded with an IRA-2
(JASCO) spectrophotometer,

Preparation of VIIa, VIIb, VIIIa, VIIIb, and IX. The following preparation of dimethyloxosulfonium
1-benzoyl-3-acetyl-3-ethoxycarbonylallylide (VIIb) illustrates the general procedure: To a solution of
dimethyloxosulfonium benzoylmethylide (0.98 g, 0.005 mole) and 1-ethoxy-2-acetyl-2-ethoxycarbonyl-
ethylene (0.93 g, 0.005 mole) in 30 ml of CHCl,, Et,N (1.0 g, 0.01 mole) in 10 m} of CHCl; was added, the
mixture was refluxed for 2 hr, and the deep red solution was evaporated under a reduced pressure. The
residue was purified by column chromatography (silica gel) and elution of the column with benzene-acetone
(10: 1) gave 1.0 g (59%) of VIIb. A sample was recrystallized from acetone-ether to give yellow crystals,
mp 137°. NMR (CDClL;) ppm: 3.68 (6H, dimethyloxosulfonium), 2.21 (3H, acetyl), 7.81 (1H, vinyl), 1.21
and 4,0 (5H, ester), 7.4—7.7 (5H, aromatic).

Preparation of Xa, Xb, Xc, and XI——The following preparation of dimethylsulfonium 1-ethoxycar-
bonyl-3,3-diacetylallylide (Xa) illustrates the general procedure: To a solution of ethoxycarbonylmethyl-
dimethylsulfonium bromide (2.29 g, 0.01 mole) and 1-ethoxy-2,2-diacetylethylene (1.56 g, 0.01 mole) in 30 ml
of CHCl;, Et;N (4.0 g, 0.04 mole) in 10 ml of CHCl; was added, the mixture was stirred for 5 hr at room
temperature, and the red solution was washed with water and dried over Na,SO,. The solvent was evapo-
rated and the precipitated solid was collected and recrystallized from ether to give 1.8 g (70%) of Xa, mp
97—98°. NMR (CDCly) ppm: 2.99 (6H, dimethylsulfonium), 2.26 (6H, acetyl), 1.13 and 4.21 (5H, ester),
'8.17 (1H, vinyl), '

Preparation of XIIa, XIIb, XIIIa, XIIIb, XIVa, and XIVb——The following preparation of dimethylsul-
fonium 1-ethoxycarbonyl-3-acetylallylide (XIVa) illustrates the general procedure: A mixture of 109,
HCI (20 m}) and Xa (2.58 g, 0.01 mole) was stirred at room temperature for 2 hr, The reaction mixture was
basified with 109, Na,CO,, extracted with CHCl,, and the extract was dried over Na,SO,. Evaporation
of the solvent under a reduced pressure and the residue was recrystallized from acetone-ether to give 2.4 g
(85%) of XIVa, mp 143° (reported® mp 144—146°). NMR (CDCl,) ppm: 2.95 (6H, dimethylsulfonium),
2.15 (3H, acetyl), 1.30 and 4.19 (5H, ester), 5.90 and 7.88 (2H, vinyl, /=15 Hz).
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