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Ylide-IIb-group metal (Zn, Cd, Hg) complexes, bis(triphenylphosphonium alkylide)metal dichloride,

R R

+ 1 1 +
[(CeH;)P-CH-M-CH-P(CgH;);](Cl-), (M: Zn, Cd, Hg), and chloro(triphenylphosphonium isobutylide)metal

CH(CHj),

+ 1
dichloride, [(CgH;);P-CH-M~CI]Cl- (M: Zn, Cd), have been obtained from alkylidenetriphenylphosphoranes,

(C¢Hy),P=CH-R (R: H, CH,, CH(CH,),), and ZnCl,, CdCl,, or HgCl,.

In these organometallic complexes,

the alkylidenetriphenylphosphoranes are attached to the IIb-group metals atom through the carbanionic donor

atom. They are thermally stable.

The complexes of alkylidenetriphenylphosphorane
and IIb-group metals have been investigated by
Schmidbaur!~% and some other researchers.5-” The
complexes of alkylidenetriphenylphosphorane (CgHj;)s-
P-CH-R (R: H, CH; CH(CH,),), and ZnCl,,
CdCl,, or HgCl, have, however, been the subject of
little research.

Previous papers have been concerned with the
preparation and physical properties of stable 2/1- and
1/1-gold(I), silver(I) and copper(I) complexes of al-
kylidenetriphenylphosphoranes® and arsoranes.® The
present paper will deal with the preparation and 'H-
and 1BC-NMR measurements of bis(triphenylphos-

R

phoniumalkylide)metal dichloride, [(CGH5)313—CllH—M—-

R

(IZH—iL"(CﬁI-Ish](Cl“)2 (M: Zn, Cd, Hg) and chloro-

(triphenylphosphonium  isobutylide)metal  chloride,
, GH(CHa),

[(CeH;)sP-CH-M~CI]Cl- (M: Zn, Cd).

Results and Discussion

Synthesis and Properties. 2/1 complexes of bis-
(triphenylphosphonium alkylide)metal dichloride (la—
1b, 2a—2b, and 3a—3c) and 1/1 complexes of chloro-
(triphenylphosphonium isobutylide)metal dichloride (1d
and 2d) have been isolated from a reaction mixture
of alkylidene triphenylphosphorane ((C4H;),P=-CH-R,
La; R=H, Lb; R=CH; and Lc¢; R=CH(CH,),
and ZnCl,, CdCl,, or HgCl,. Attempts to obtain
the bis(triphenylphosphonium isobutylide)metal dichlo-
ride

2(CeH,),P=CH-R

MCl;
—

R R

(Gt - CH M GHE_ Py (),

R
M
H CH, CH(CH,),
Zn la 1b —_—
Cd 2a 2b —
Hg 3a 3b 3c
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CH(CHs),
MCI; +
——— [(CsH,),P-CH-M-CI]CI-

CH(CH,),
2(CeH,),P-CH

Zn 1d
Cd 2d

from Le¢ and ZnCl, or CdCl, invariably resulted in
the isolation of a 1/1 complex of 1d or 2d respectively.

All the complexes except la and 2a are insoluble
in most organic solvents and change to the correspond-
ing phosphonium salts, i.e., [(CH;);PCH,R]CI, in
chloroform and dichloromethane at room temperature
or at a low temperature. la and 2a change slowly
to the corresponding phosphonium salt in dichloro-
methane, but they are stable at —40°C. All the
complexes are thermally stable in the solid state. The
stability of these complexes and bis(triphenylphospho-

nium methylide)metal chloride, [(CGHS);P—CHz—l\_/I—-

CH2—f’(CGH5)3]Cl— (M: Cu; 419 Ag; 5 and Au;
6%), in dichloromethane is 6>lax~2a>4~=5>3a. 5
is sensitive to light, but 2a is stable.

Also, 3a’ was prepared from La and HgBr, by
Seyferth and Grim.'» Although they reported that
the 3a’ was somewhat soluble in hot methanol, 3a
can be decomposed in that solvent (¢f. the 'H-NMR
section).

NMR Spectra. The 'H-NMR spectrum of la
showed a doublet signal for the CH,P at 0.76 ppm
and a multiplet signal for the phenyl groups at 7.5
ppm in a ratio of 2:15 at room temperature. The
1H-NMR spectrum of 2a showed satellites caused by
the spin-spin coupling of the 1/113Cd nuclei with
CH,, protons in the complex, in addition to a doublet
signal for the CH,P at 0.70 ppm and a multiplet
signal for the phenyl groups at 7.5 ppm. The H-
NMR spectrum of 3a could not be measured at —45
°C because it was not soluble in dichloromethane-d,.
The 'H-NMR spectrum of 3a showed a doublet signal
(Juce: 13.5Hz) at 3.3 ppm in dichloromethane-d, at
room temperature or at 3.0 ppm in hot methanol-d,
for the methyl group and a multiplet signal for the
phenyl groups at 7.5 ppm in dichloromethane-d, or
at 7.7 ppm in methanol-d, in a ratio of 3:15. The
chemical shift (§) and the coupling constant (Jgcp)
of methyltriphenylphosphonium bromide in methanol-
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Tasre 1. 1H- Anp BC-NMR DATA OF COMPLEXES AND YLIDE
P
- CH, G,
6/ppm 2 Juce/Hz % Jucu/Hz /ppm
1a 0.76d (2H) 16 — 7.3—8.0 m (15H)
2a 0.70d (2H) 14 54.2 7.2—7.9m (15H)
6 1.70d 13.0 7.5—7.9m
La 0.13d 7.5
CH;
CH,P 65
BC > o/ppm (Jro/Hz) N Temp
o/ppm Jrc/Hz c-1 0 m P
la —1.17d 48.8 124.3 132.5 128.5 134.8 —60°C
(85.0) (8.8) (12.7) (—)
2a —2.01d 44.9 118.6 132.3 128.7 134.6 —60°C
(87.9) (9.8) (12.7) (=)
6 9.5 d 39.1
La —4.3 d 98.6
Standard: 'H-NMR; int-TMS (6=0), ¥C-NMR; CD,Cl, (6=53.6 ppm). Solvent: CD,Cl,, M: 1/113Cd.

d, are 3.0 ppm and 13.5 Hz for the methyl group and
a multiplet signal for the phenyl groups at 7.7 ppm.

The coupling constants (J,cp) of 1a and 2a were
larger than that (7.5 Hz) of La, and their proton
signals shifted to a lower field than that (0.13 ppm)
of La. These spectra are similar to those®10:11) of
4—6. It seems that the alkylidenetriphenylphospho-
ranes are attached to the metal atom through the
carbanionic donor atom.®11:12) The cadmium atom
in 2a is considered to have the SP configuration from
the following facts: the coupling constant (Jycy) of
2a is larger than those (35.4,'® 34.9 Hz'%) of the
ylide-complexes with a tetrahedral-configurational
cadmium atom, and it is close to those (49.4 Hz for
Juotiges 91.2Hz for Jyousgy) of diethylcadmium,®
while the equivalent conductance of 2a is 15 S cm?
in dichloromethane at —50 °C. The chemical shifts
(CH,P) of 1la and 2a are at a higher field than
those®10:11) of 4—6. The change in the chemical shifts
of these complexes is similar to that of the chemical
shifts of other ylide-Ib-group and -IIb-group metal
complexes.13:14)

The BC-NMR spectra of la and 2a were meas-
ured in dichloromethane-d, at —60 °C. The coupling
constants (Jpg) of these complexes were much smaller
than that® of La. This finding is also similar to
those®10:1) in the cases of 4—6. The chemical shifis
(CHLP) of these complexes are at a higher field than
those of 4—6. The 'H- and *C-NMR data of la
and 2a are summarized in Table 1.

Experimental

Measurements. The NMR spectra were measured with
an FX-60 spectrometer (JEOL) for *C-NMR, and with a
JNMOMZX-60 (JEOL) spectrometer and an R-40 (Hitachi)
spectrometer for *H-NMR. The equivalent conductance
was measured with a CM-30 (Schimadzu) conductometer.

Starting Materials. The methylene-,'® ethylidene-,19:17)
isobutylidenetriphenylphosphoranes'® were prepared from
the corresponding phosphonium bromides by the sodium-

amide method.??

The reaction mole ratio, the yield, the decomposition
temperature, and the analytical data of complexes are col-
lected in Table 2.

Preparation of 1/2 Complexes. Bis(triphenylphosphonium
methylide) zinc ~ Dichloride  (1a),  Bis(triphenylphosphonium
methylide) cadmium Dichloride (2a), and Bis(triphenylphosphonium
methylide)mercury Dichloride (3a): ZnCl,, CdCl,, or HgCl,
was added to a dry THF (20 cm?®) solution of methylene-
triphenylphosphorane at room temperature under nitrogen.
The color of the methylenetriphenylphosphorane changed
from yellow to colorless. The white complex thus precipi-
tated was filtered under nitrogen, washed with THF, and
pentane, and dried under a vacuum.

Bis(triphenylphosphonium  ethylide) zinc Dichloride (1b), Bis-
(triphenylphosphonium  ethylide)cadmivm Dichloride (2b), Bis-
(triphenylphosphonium  ethylide)mercury Dichloride (3b), and Bis-
(triphenylphosphonium isobutylide)mercury Dichloride (3¢c): These
complexes were prepared according to the procedure for
complexes la, 2a, and 3a.

Chloro(triphenylphosphonium  isobutylide) zinc ~ Chloride (1d):
A dry ether (30 cm?®) solution of isobutylidenetriphenyl-
phosphorane was added to ZnCl, at room temperature under
nitrogen. The white complex precipitated after 8d was
filtered under nitrogen, washed with ether, and then pentane,
and dried under a vaccum.

Chloro(triphenylphosphonium isobutylide )cadmium Chloride (2d) :
A dry THF (20 cm?) solution of isobutylidenetriphenyl-
phosphoranes was added to CdCl, at room temperature
under nitrogen. After 4 d, the precipitated white complex
was filtered under nitrogen, washed with THF and then
pentane and dried under a vacuum.
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