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Abstract, The vinylphosphonium salt 3 owing te the presence of the charged phosphonium group,

agting as polarily inverser, and as protecling group, allowed us v oblain useful orgame synthows from
an allenie ketene,

Introduction

We recently demonstrated that polarity inversion of the Cy carbon atom by a phosphonio
group in an allenic structure 1 is a versatile method for the preparation of different
svnthetically attractive synthons [1,2]. We previously reported that a facile synthesis of
the vinyl phosphonium salt 2, could be accomplished by adding triphenylphosphine to
the methyl alleny] ketone (1) when (Z=CO-CH,) in Scheme 1.

In tlus paper, we report the extension of the reactivity of this molecule involving the
synthesis of 2,2-(dimethylenedioxy)-propyl, 2.2-(trimethylenedithio)-ethyl styrcne (5). 5,5-
(Dimethylenedioxy) Hex-2-cnal (8} and 6,6-(Trimethylenedithio) Hex-3-¢ne-2-one (10},
allowing interesting developments.
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The methyl alleny] ketone (1) was first converted into triphenyl-2-(4-ethyl 1,2-
dioxolan¢ pentenyl) phosphonium salt 3, via unprotecicd ketonyl vinyl phosphonium
homologue 2, by Michael-type addition of triphenvl phosphine catalysed with one
equivaleni of p-loluenesulfonic acid followed by one pot addition of acetone [1]. The
rcaction of unsaturattcd phosphoninm salt 3 with one equivalent of 2-littuum 13-
propyldithiane in tetrahydrofuran (THF) at —80°C yielded the 2,2-(dimethylenedioxy)-
propyl, 2.2-(trimethylenedithio)-ethyl triphenyl phosphine-vlide (4).

Under these conditions this ylide 4 provides and interesting preparation of a
bifunctionalized styrene derivative S, and also, oflering easy access to the corresponding
phosphonium salt 6. We also report procedures involving trcatment of one or the other
protected carbonyl functions of phosphonium salt 6 affording the corresponding
unsalurated aldehyde 7 or kelone 9.

We found that subsequent reaction of the ylide 4 with benzaldehyde gave risc to
Willig olefination, and with a relatively modest yield due ta steric hindrance this led 1o
the formation of the compound 5 (Tablc 1).

Table §. Compounds 5 to 11 prepared

Product M.P  Yield® Molecular* "TI-NMR(CDCL/TMS)" 3IT-NMR*
°C (%) Formula & ppm, J (Hz) i ppm,
5 0il 51 C,H,08, 1.30 (s, 3H, CH ), 1.81-3.00 (m, 101, SCH,),
(336) 4.0-4.05 (s, 4H, OCH,CH,(), 4.03 (1, LIT,
s
H-C e I=7.8), 6.50(s, 1H, CH~C), 7.24-
\S

7.39 {m, 5H, C6HS5).

6 1473 %7 C,HJOPS, 154 (s, 3H. CH,} 1.58 (dd,2H, CH2-
(636)
0
c< J - 20, 7.3), 1.68-2.10 {m,4H, 2CH2),

o
2.37.2.56 (m,4H, CH2-S), 3.9-4.1 (m,1H,H-
C-P), 4.18-4.20 ($_4H, OCH,CH,0), 4.59-
S
461 {m,1H, H-C < }, 7.50-7.88 {m,15H,
¥
3C,H).

7 112 C, H, 1O, P 1.28 (s, 3H, CH.}, 210-2.29(m.2H.CH,- 31.50
(546)
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Table 1. Compounds & to 11 prepared {Continned)

Product M.F Yield> Molecular® ’H—NMR(CDC].,."TMS)‘ J1P-NMR*
°C (%) formula 5 ppm, J (Hz) & ppm,
. P 5
C ). 3.42-3.58(m,2H,CH,-C-0), 3.91-
8]

4.10(m,511, OCI,CH, O, H-C-P), 7.58-8.29
(m,5H, 3C.IL), 934, L 11-C-0, J-2.0),

8 Oil 93 C,H,,0, 1.38 (s, 3H, CH,), 2.60(d.2H,CH -
(136)
/ o
C\\ » 1=7), 4.02-4.07 (8, 4H, OCI[,CH,0),
O

6.90(dd,1H, = CH-CO, 1-16.0,8.0), 6.15 (td,1H
~CH-CH,, J= 16.0,7.0), 9.7 1}, 11-C=0), 1-8.0).

9 136 9% C27ELJIOPS,  2.10 (s, 3H, CH,), 1.75-2.20 (m 411, 2CH,), 30.6
(592) 2.70-2.85 (m, 411, 2CIL4), 3.10-3.88(m 3H,
8
CH2-COH-C-P) 4.58-4 64 (m 1H, H-C f’;
s
7.58.7.89(m, 15H, 3C,H).
10 ol 9 CH,,08, 1.68-2.10 (m 2H, CH,), 2.20 (s, 311, CIL),
(202) s
2.60 (ddd,2H, CH,-C & J=7.1,6.9,1.4),
s
2.75-281(m 41, 2CH,S), 4.10 (ud, 111,
8
e 17 6.9,2.1), 6.05(dd, 1H, = CH-CO,
Ng
J-15.9, 1.4), 6.70(ddd, 1H.~CH-CH2 J-15.9,7.1.2.1)
1l oil 70 € H, 08, 1.96-2.10 (m,4IL2CIL), 2.14 (s3H,CL,), 2.62-2.91

(m,6H,3CH,),3.60-3.72 (m,1 [LCH)

3.77 (44,1H, CH, 1=9.3,5.4), 6,09
(d,1H,1LT =3.2), 628 (dd,11L, J-3.2,1.9},
731 (dd, 14, CH, I=1.9,0.7)

a) Yield of recrystallized products, except oils.

b) Satisfactory microanalysis obatined: C+/- 0.17,H +- 0.06, P — +/- 013, 1 +/- (.19,

¢} Recorded at 250 MY on 4 Bruker A C 250 spectrometer, (15 5¢ mcans maltiplet, triplet, singlet, broad
siglet 1espectively).

d) Recorded a1 80 MHZ on 2 Bruker WP 80 DS.
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In order to obtain the phosphonium salt 6, the vlide 4 was protonated by neutralization
of the reaction mediwn, by adding HCL at 0°C. Starting from 1his phosphonium salt 6,
dcacetalisation was completely performed by acetone transesterification, catalysed by the
Lewisacid (EtO.BF,). Thus, the resulting compound, a ketonic phosphonium salt %, was
formed exclusively with a high yield. Using H 30, instead of BF . the reaction was nol
complete, and a mixturc of salts 6, and 9 wcre obtained.

On the other hand, selective detticacetalisalion of phosphonium salt 6 was completely
performed using the mercury oxide reactive [2]. The aldchydic phosphonium salt 7 was
cleanly synthesized.

[nan improved laboratory procedure [1] the p-¢limination of the charged phosphonium
groups using trigthylamine was performed on salts 7 and 9. Tn both cases, the olefination
was highly regio- and stereo-selective. 3,5-(Dimethylenedioxy) Hex-2-enal (8) and 6,6-
(Trimcthylencdithio) Hex-3-cnc-2-one (10) were preparced respectively, and had an E
confipuration around the newly formed double bond. All structural assipnments were
made on the basis of '"H-NMR.

Investigations on the potential of the three functionalized compounds 8 and 0 are in
propress. We decided to illustrate the wtility of such compounds by the selective preparation
[uran derivalive 11 the o, P unsalurated ketone 10 behaved as a good dienophile bul
instead of the expected cyclic derivative resulting of a Diels-Alder addition between the
compound 10 and furan, the compound 11 was obatined. Tt was identified by Mass
spectroscopy, Us purity was confinmed by gaschromatography, and its structure was
determined from the spectral data.

‘T'his convenicent cyclization procedure also proved uscful for the synthesis of other
derivatives.

General Experimental Procedurc

The 2,2-(dimethylenedioxy)-propyl, 2,2-(trimethylenedithio)-ethyl triphenyl

phosphine -ylide (4)

In a round-bottomed fask fitied with a magnetic stirrer, reflux condenser with an N2-
inlet, and septum, a THF (100mL) solution of 2-lithium 1,3-propyldithiane (930 mg, 7.7
mmol) is preparcd as described [3]. Then the vinyl phosphonium sait 3 (4.0g, 7.7 mmol, 1
equiv.} is added, minimizing air-contact, and the resulting solution stirred at rt. for 90 min.

The 2,2-{dimethylenedioxy)-propyl, 2,2-(trimethylenedithio)-ethyl styrene (5)

The THF solution of the ylide 4, prepared as above [4] is cooled to -80°C and
benzaldehyde (1.2mL, 10 mmot, 1 equiv ) added dropwise with a syringe. The reaction is
lefi to come lor. L. while stirming 15 continued overnight. The mixture is partilioned between
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CHCI, (150 mL) and H G {150mL). The organic layer is dried (Na,80,), and reduced to ca. 30
mi. [n a rotary evapurdtor The remaining solution is added dropmse to EtO (500 mL). The
resulting organic layer is collected by filteration. The filierate is evaporated 1o dryness in
arotary evaporator and the crude product is chromatographed on silica gel column eluting,
with CHECI: ta give pure 5 (Table 1).

The 3-(1,1-(trimethylenedithio), 5,5-(dimethylencdioxy)-hexyl triphenyl

phosphonirem Todide (6):

The THF solution of the ylide 4 prapared as above, 1s nentralized by adding a soltuion
0f 0.1 NHCL The mixture is partitioned between CHCI, (150 mL}) and H,O (150 mL). The
organic Jayer is dried (Na,8O,) and reduced 1o ca. 301111, in a rotary evapordlor The
remaining solution is added dropwne to BLO (500mL). The precipitated product 6 is
isolated by suction and purified by recrystdlhzatlon from Cil Cl, (40mL)/CH,CQ,CH,CH,
(100mL),

The 3-(5,5-(dimethylenedioxy)-hex-1-oxo-yl) triphenyl phosphonium Iodide (7):

Under stirring [3] at r.t., HgO (600 mg, 1.5 equiv.) is added to a solution of salt 6 (2.0 g,
3.1 mmoL) in agctonitrile (80 mLYH,0 (20 mL). The stirring at r.t. is continued for 48 h. The
mixture is filtered and the filtrate is dituted by CHCL, (100 mL) and the organic phase is
scparated. The agueous phase extracicd with CHCl, (2 x 50mL}. The combinated organic
layers are washed with FLO (1 x 25ml), dried (Na, SO ), and reduced to ca. 30 mL in a rotary
cvaporator. The remaining solution is added dropu isc to Et,0 (500mL,). The precipitated
product 7 is isolated by suction and is purified by recr)stallwehon from CH,C1(20 mL)/
MeCO,EL (50 mL).

The 5,5-(limethylenedioxy)-hex-2-¢nal (8):

To a solution of the salt 7(1.0 g, 1.8 mmol) in anhyd. MeOH (40 mL) cooled at 0°C,
iricthylamine (0.5 mL, 2 equiv.) is added. The reaction is lefi to come to 1.t. under stirring
which is continued over 24 h at r.t. . The mixture is nentralized (pH=7) by adding a
salution of 0.1 NHCL, Adding H O most of the formed Ph,P precipitates and it is climinated
by filtration. The cbtained filtrate is extracled by CHCI, (200 mL). The organic phase is
separated, washed with HO (2 x 25 mL), dried {Na,50,), and reduced to ca. 30 mL ina
rotary evaporator. The remaining solution is added dropmse to Et,O (300 mL). The
resulting organic layer is collected by fillration. The filterate is ev aporatcd ta dryness in
a rotary evaporator and the crude product is chromatographed on silica gel column eluting
with CH,Cl, to give pure 8 of E configuration {Table 1).

The 3-6,6-(trimethylenedithio)-hex-2-oxo0-yI) triphenyl phosphonium lodide (9):

Under stirring [6] at r.t, BF,. Et,0 (3.5 ml., 2 equiv.) 1s added to a solution of salt 6
(4,02, 6.2 mmol.) in acctone (40 mL), the stirring at r.t. is continued for 48 h. Adding a
solution 0.1N NaHCOS, the mixture is neutralized (pH=7) and diluted by CHCI, (200
mL). The organic phase is separated, washed with H,O (2 x 25 mL), dried (Na, 50 ) and
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reduced toca 30 mL in a rotary evaporator. The remaining solution is added dropwise to
Et,O (300 mL) The precipitated product 9 is isolated by suction and purified by
recrystallization from CH,CL, (40 mLyMeCO_Et (100 mL).

The 6,6-(trimcthylenedithio)-hex-3-ene-2-one (10)

To a solution of the salt 9 (3.6 g, 6.0 mmaol) in anhyd. MeCQH (100 mL) cooled al 0°C,
tricthylamine (1.6 ml., 2 equiv.) is added. The reaction is left to come to 1.1, under stirring
which is continued over 24h at r.t. The mixture is neutralized (pH=7) by adding a solution
of 0.1 N HCL. Adding H,O most of the fermed Ph.P precipiiates and it is elimninated by
filtration. The obtained fittrate is extracted by CHCL, (200 mL). The organic phase is
separated, washed with H O (2 x25 mL), dried (Na,80,), and reduced to ca. 30 mL in a
rotary evaporator. The remaining solution is added dropwise to EL,O (500 mL). The
resulting organic layer is collected by filtration. The filierate is evaporated to dryness in a
rotury evaporator and the crude product is chromatographed on silica gel column eluting
with CH,CI, to give pure 10 of E configuration (Table 1).

The 4-(2-furyl), 5-(1,3 dithiacyclohexan - 2yl) pentan - 2-one ketone (11)

A catalytic amount [7,8] of AICI3 (13 mg, 0.1 equiv ) is added to a mixture of hexenone
10 (200 mg, 1 mmol, 1 equic.), and furan (200 mg, 3 mumol, 3 equiv), in solutien in ELO. Aficr
stirring during 10 d. atr.t., H O(25 mL) and ChCL (50 mL} are added and the organic layer is
separated, washed with H,O (25 mL), and dried (Na,S0,). The solvent is evaporated and
the crude material is chromatographed on a silica gel column. Using CH,C1, as cluent the
pure 11 is isolated (Table 1).
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