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SYNTHESIS

A Convenient Method for the Synthesis of 2-
Oxoalkylidenetriphenylphosphoranes

Géabor DOLESCHALL

Research Group for Alkaloid Chemistry, Hungarian Academy of
Sciences, H-1521 Budapest, Hungary

The synthetically useful 2-oxoalkylidenetriphenylphosphoranes
[5, (acylmethylene)-triphenylphosphoranes] are generally pre-
pared by two routes: reaction of triphenylphosphine with a-ha-
loketones and treatment of the resultant phosphonium salts with
alkali, or acylation of methylenetriphenylphosphorane' with
acyl chlorides? or active carboxylic acid derivatives®. This latter
method can be generalized; we present here a simplified modifi-
cation which may serve as an alternative and avoids the use of
methylenetriphenylphosphorane and in which the readily avail-
able, more convenient to handle (methoxycarbonylmethylene)-
triphenylphosphorane® (1a) is used as starting material.

(Methoxycarbonylmethylene)-triphenylphosphorane (la) can
be easily acylated™®; however, removal of the methoxycarbonyl
group from the resultant 1-methoxycarbonyl-2-oxoalkylidene-
triphenylphosphorane (2) could so far not be accomplished be-
cause compounds 2 are rather stable in alkaline and neutral me-
dium whereas in acidic medium they are reconverted into the
starting phosphonium chloride 3°. In our present procedure, the
methoxycarbonyl group of 2 is removed by refluxing in 99.5%
acetic acid in the presence of sodium iodide. In the absence of
sodium iodide, long reaction times (8 h) are required for the
cleavage. The phosphonium iodides 4 obtained in this manner
are converted into the desired 2-oxoalkylidenetriphenylphos-
phoranes (5) in the usual way' by treatment with aqueous alkali.
During the whole process, the use of an inert atmosphere or a
strong base (butyllithium, phenyllithium, potassium t-butoxide)
is not required.

The reaction of 1-methoxycarbonylalkylidenetriphenylphospho-
ranes (e.g. 1b) with acetic acid and sodium iodide affords alkyl-
triphenylphosphonium iodides (6). Since the alkylation of 1a is
known’ this process provides further synthetic possibilities.
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Melting points, determined with a Boetius PHMK-05 apparatus, are un-
corrected. LR. spectra were recorded with a Spectromom 2000 spectrom-
eter (Hungarian Optical Works, Budapest), the 60 MHz 'H-N.M.R.
spectra with a Perkin-Elmer R-20 spectrometer.

1-Methoxycarbonyl-2-oxoalkylidenetriphenylphosphoranes (2); General
Procedure:

(Methoxycarbonylmethylene)-triphenylphosphorane (1a) is acylated
with the acyl chloride as described in Ref.®.

1,6-Dimethoxycarbonyl-2-oxohexylidenetriphenylphosphorane (2d); yield:
91%; m.p. 113 °C (ethyl acetate/pentane).

CysH5,04P calc. C7058 Hé6.14

(476.5) found 70.77 6.44

LR. (KBr): »=1740, 1660, 1550 cm" .

'H-N.M.R. (CDCL/TMS): $=1.8-24 [m, 6H, (CH,):}; 295 (t. 2H,
CH,—CQ); 3.15 (s, 3H, OCHj;); 7.4-7.8 ppm (m, 15H,con,)-
1-Methoxycarbonyl-2-oxo-11-dodecenylidenetriphenylphosphorane ~ (2e);
yield: 93%; oil.

Cy,H;3,04P calc. C7677 HT45

(500.6) found 76.58 7.22

LR. (KBr). »=1660, 1550 cm ',

'H-N.M.R. (CDCly/TMS): 8=1.2-1.5[m, 12H, (CH,)¢]; 1.7-1.9 (m, 2 H,
-~CH,—CH==); 2.75 (t, 2H, CH,--CO); 2.95 (s, 3H, OCH;); 4.6-4.9 (m,
2H, H,C==C); 5.3-5.8 (m, 1 H, -~CH); 7.1-7.7 ppm (m, 15 H,om)-

2-Oxoalkyltriphenylphosphonium Todides (4); General Procedure:

A mixture of a phosphorane 2 (15 mmol), 99.5% acetic acid (50 ml), and
sodium iodide (4.5 g, 30 mmol) is refluxed for 2 h and then evaporated in
vacuo. The residue is stirred with methanol (25 ml) and a solution of po-
tassium iodide (10 g) in water (100 ml) is added. The suspension is ex-
tracted with dichloromethane (3 x 50 ml), washed with water (2 x 80 ml),
and evaporated in vacuum. To the residue, dichloromethane (80 ml) and
heptane (80 ml) are added, the solvent is again evaporated in vacuo, and
the residue is triturated with ether (30 ml), isolated by suction, and dried
in air.

2-Oxopropyltriphenylphosphonium lodide (4a); yield: 82%); m.p. 207-
209°C (Ref*, m.p. 207-209°C).

Phenacyltriphenylphosphonium Iodide (4b); yield: 97%; m.p. 259-260°C
(Ref.®, m.p. 259-260°C).

2-Oxo-3-phenylpropyliriphenylphosphonium lodide (4¢); yield: 89%; dec.
>140°C (methanol).

Cy7H,pJOP calc. C6208 H4.63 J2430

(522.3) found 62.18 4,92 24.50

LR. (KBr): »=1705, 1580 (w), 1480 (w) cm .

"H-N.M.R. (DMSO-d,/TMS): §=4.1 (s, 2H, CH,—CO); 5.75 (d, 2H,
J=13.3 Hz, CH,—P); 7.2-7.8 ppm (m, 20H

umm) .
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6-Methoxycarbonyl-2-oxohexyltriphenylphosphonium lodide (4d); yield:
87%: m.p. 179 °C (2-propanol).

CyHasJOP calc. C5743 HS5.16 12323

(546.4) found 57.33 5.16 23.30

LR. (KBr): »=1740, 1720, 1580 (w), 1480 (w) cm ™",
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'H-N.M.R. (CDCl;,/TMS): §=1.4-24 [m, 6H, (CH,),}; 3.05 (t. 2H,
CH,—CO); 3.50 (s, 3H, OCHa); 5.65 (d, 2H, J=13.3 Hz. CH,—P); 7.5-
8.0 ppm (m, 15 H,om)-

2-Oxo-11-dodecenyltriphenylphosphonium [odide (4e); yield: 67%; m.p.
92-93"C (ethyl acetate).

CsoH3,JOP calc. Ce63.16 H636 J2225

(570.5) found 63.34 6.58 22.39

LR. (KBr): »=1705, 1620 (w), 1580 (w), 1480 (w) cm ~*.

'"H-N.M.R. (CDCL/TMS): §=1.2-1.8 [m, 12H, (CH,)s); 1.9-2.1 (m,
2H. - CH>—C-~); 2.95 (t, 2H, CH,—CO); 4.6-4.9 (m, 2H, H,C -C):
5.3-5.8 (m, 1H, CH=); 5.65 (d, 2H, J=13.3 Hz, CH,--P); 7.6-7.8 ppm
(m, 15H,eom).

Methyltriphenylphosphonium lodide (6a):
Prepared from 1a following the general procedure given for iodides 4;
yield of 6a: 87%; m.p. 182-183°C (Ref.°, m.p. 182-183°C).

Propyltriphenylphosphonium lodide (6b):

Prepared from 1b (this is obtained from 1a and ethyl iodide according to
Ref.”'*) following the general procedure given for iodides 4; yield of 6b:
90%; m.p. 201 °C (Ref."", m.p. 201 °C).

2-Oxoalkylidenetriphenylphosphoranes (5); General Procedure:

The 2-oxoalkylphosphonium iodide 4 (10 mmol) is stirred with methanol
(20 ml) and a solution of sodium methoxide (10 mmol) in methanol (10
ml) is added. After S min, water (150 ml) is added to the mixture and the
precipitate is extracted with ether (120 ml). The ether solution is washed
with water (80 ml) and the ether is removed by distillation. The residue is
crystallized from benzene/pentane.
2-Oxopropylidenetriphenylphosphorane (5a); yield: 95%; m.p. 205-206 °C
(Ref.®, m.p. 205-206°C).

Phenacylidenetriphenylphosphorane (5b); yield: 97%; m.p. 178-180°C
(Ref®, m.p. 178-180°C).
2-Oxo-3-phenylpropylidenetriphenylphosphorane (Sc); yield: 85%: m.p. 98-
99°C (Ref.*, m.p. 98-99°C).
6-Methoxycarbonyl-2-oxohexylidenetriphenylphosphorane ~ (5d);  yield:
95%; m.p. 108°C (Ref.", m.p. 108 °C).
2-Oxo-11-dodecenylidenetriphenylphosphorane (Se); yield: 98%; m.p. 64—
65 °C (heptane).

C3oH3s0P calc. C8141 H797

(442.6) found 81.30 8.21

LR. (KBr): »=1640 (w), 1540, 1480 (w) cm .

'"H-N.M.R. (CDCL:/TMS): §=1.2-2.2 [m, 16H, (CH,)s}: 3.55 (d, 1H,
J=27 Hz, CH=-P); 4.6-4.9 (m, 2H, H,C=C); 5.3-5.8 (m, 1t H, CH-);
7.2-7.8 ppm (m, 15H,c0m)-
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