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ABSTRACT

Thereaction of thetitleylide, Ph,PCHCOC H,NO, (NBPPY) (1), with mer-
cury (I1) saltsin 1:1 ratios using methanol as a solvent produces the mercu-
rated complexes[(NBPPY). HgClL], (2), [(NBPPY).HgBr ], (3) [(NBPPY).Hgl ],
(4) and [(NBPPY).Hg(NO,),] (5) and with silver nitrate in 2:1as
[(NBPPY),. AgNQ,] (6) ingood yields. Characterization of the obtained com-
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pounds was a so performed by means of elemental analysis, IR, *H, *C and
SIPNMR data. A theoretical study of someHg (I1) complexeswith phospho-

nium ylidesis also reported.

INTRODUCTION

Phosphorusylidesarereective compoundsthat teke
part in many reactions of valuein the synthesis of or-
ganic products*4. These compoundsare synthetic tar-
getsof interest, because of their valuefor avariety of
industrial, biological and chemical synthetic uses>.
Several methods have been devel oped for the prepa-
ration of phosphorusylides. Theseareusudly prepared
by treatment of aphosphonium salt with abase. Phos-
phonium sdtsareusually obtained from the phosphine
and akyl halide. Phosphonium saltsarea so prepared
by Michael addition of phosphorus nucleophilesto ac-
tivated olefinsin other ways¥. In recent yearsthere
have been established aone-pot method for the syn-
thesis of stabilized ylides**4. The phosphonium sdts
aremost often converted to ylides by treatment with a
strong base, though weaker bases can be used if the
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sdtisacidic enough. The coordination chemistry of the
phosphoranes of the type a-ketostabilized ylides
Ph,P=CHCOR have shown useful applicationsinor-
ganometdlic chemigtry (dueto their ambidentate char-
acter asligands) and also they act asreactantsor valu-
ablekey intermediatesin metal-mediated organic syn-
thesid®. Thisambidentate character asligandscan be
rationdized intermsof theresonanceforms(a-c) (where
Cisrepresented by the cisand transgeometrical iso-
mers). The chemical behavior of carbonyl-stabilized
ylideislargely dominated by the C-coordination while
very few examplesof O-coordinated ylidesareknown.
They havetwo alternate modes of coordination, A and
B which form stable complexesin spite of their low
nucleophilicity (arising from electron delocalization
through resonanceforms (a—)1*>¢ (Scheme 1). Inthis
work, wedescribethe preparation, spectroscopic char-
acterization (IR and NMR) of mercury (1) complexes
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EXPERIMENTAL

Starting materia sand solventswere obtained from
Merck (Germany) and Fluka (Switzerland) and were
used without further purification. Melting pointswere
measured on an Electrothermal 9100 apparatus and
are uncorrected. IR spectra were measured on a
Shimadzu |R-460 spectrometer. *H,*Cand **PNMR
spectra were measured (CDCI, solution) with a
BRUKER DRX-300 AVANCE spectrometer at
300.13, 75.467 and 62.5 MHz, respectively. Elemen-
tal analyses were performed using a Heraeus CHN
Rapid andyzer.

Synthesisof[Ph,PCHCOC H NO_] (NBTPPY)(1)

2-bromo-1-(3-nitrophenyl)ethanone (0.244 g, 1
mmol) was dissolved in 20 ml of acetone, with
triphenylphosphinein acetone as solvent (0.262 g,1
mmol) in the same solvent (5 ml) was added to the
above solution drop wise, and thepaleyellow solution
wasstirred for 4 h. The sol ution was concentrated un-
der reduced pressureto 10 ml, and diethyl ether (20
ml) wasadded. Thewhiteformed solid wasfiltered off,
washed with petroleum benzene (2 x 10 ml), and dried
under reduced pressure. In order to get final product,
(0.253 g, 0.5 mmol) of the crud solid wastransferred
to al kaline solution 5% NaOH and stirred at 40°C for
about 24 h, the pale yellow precipitate of 1-(3-
nitrophenyl)-2-(triphenyl phosphoranylidene)ethanone
was obtained. The product waswashed severa times
with distilled water and air dried. The characterization
dataof the compoundsare given below:Paleyellow
precipitate; mp: 88-90°C; Yield: 80%. FT-IR (cm™):

1522, 1480, 1435, 1107, 910. *H NMR (300MHz,
CDCI,,  ppm): 4.51 (d, J = 24Hz, PC-CH H, CH),
7.44-8.69 (m, 19H, Ar); *C NMR(300MHz, CDCl,,
o ppm): 52.55 (d, J = 111.4Hz, PC-CH),
121.94,132.42, 147.98, 129.92, 128.42 and 143.06
(d, ®J.. = 15.3 Hz), 133.14 (d, 'J = 10.1Hz, PC),
129.06 (d, 2J = 12.3Hz PC), 128.42, 126.27, and
181.53,PNMR (62.5MHz, CDCl,): 17.42(s); Andl.
Calcd. for C,;H,,NO,P: C, 73.41; H, 4.74: N, 3.29.
Found: C, 73.66; H, 4.80; N, 3.32.

General procedurefor thepreparation of mercury
(1) complexes of ylide, compounds 2, 3, 4and 5
(Exemplified for 2)

A solution of (0.082g, 0.3 mmoal) of HgCl, inmetha-
nol (15 ml) was added to solution of (0.128, 0.3mmol)
of the 1-(3-nitrophenyl)-2-(triphenyl phosphorany-
lidene)ethanonein dry methanol (15 ml) and magneti-
cally stirred for 12 h. The brown product formed by
dow evaporation of the solvent. The product washed
severd timeswithdry diethyl ether and driedinvacuum.
The characterization dataof the compoundsaregiven
bel ow: Brown preci pitate;mp: 130-133°C, FT-IR (cm
1): 1645, 1526, 1436, 1348, 828; *H NMR (300 MHz,
CDCIl,, 8 ppm): 5.65 (s, H, CH), 7.27-8.72 (m, 19H,
Ar); 3C NMR (300 MHz, DM SO-d8, § ppm):47.67
(d, J=111.4 Hz, PC-CH), 121.29, 134.24, 148.19,
128.42, 127.24 and 137.24 (d, 3J = 15.3 Hz PC),
133.80 (d, XJ = 10.1 Hz, PC), 130.02 (d, 2J = 12.3
Hz PC), 130.63, 123.07, and 190.97; **PNMR (62.5
MHz, CDCI,): 22.14 (s); Anal. Calcd. for
C,H,Cl,HgN,OP,: C, 47.21; H, 3.03; N, 2.12.
Found: C, 47.64; H, 3.14: N, 2.18.

Selected datafor [Ph,PCHCOC H NO,. HgBr ],
Complex (3)

Brown precipitate; mp: 154-156°C; Yield: 75%.
FT-IR (cm™): 1635, 1523, 1434, 1345, 878.*H
NMR(300 MHz, CDCI,,  ppm): 5.33 (d,2J=11.1
Hz, PH-CH),7.62-8.74 (m, 19H, Ar); BCNMR(62.5
MHz, DMSO-d6, * ppm):49.63 (d, 1J =
88.8Hz,PC- CH),122.57,134.30, 148.23, 131.86,
129.28, 131.86 and 140.92 (d, *J = 10.0Hz, PC);
133.63(d, 2J=10.3Hz PC), 130.06, 124.83 (d, *J =
89.9Hz, PC) and 185.17. 3P NMR (300 MHz,
DMSO-d6, & ppm): 22.17 (s); Anal. Calcd. for
C_H,Br,Hg,N.OP,: C, 44.24; H, 2.86; N, 1.98.
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Found: C, 44.64; H, 3.04: N, 1.99.

Selected data for [Ph,PCHCOC.H NO,. Hgl ],
Complex (4)

Grey precipitate; mp: 156-158°C; Yield: 76%. FT-
IR (cmt): 1633, 1523, 1435, 1349, 827. 'H NMR(300
MHz, CDCl,, 5 ppm): 5.15(d,?J=15.1 Hz, PH-CH),
7.60-8.69 (m, 19H,Ar); ..CNMR(62.5MHz, DMSO-
d6, " ppm):50.30 (d, 1J=94.50 Hz, PC-CH),122.27,
130.14, 148.22, 130.28, 129.27 and 138.61 (d, 3J =
12.1 Hz, PC); 133.55 (d, *1J=10.0 Hz, PC), 129.77
(d, 23 = 12.2Hz, PC), 129.99, 125.29 (d, 1J = 91.2
Hz, PC) and 183.86. *P NMR (300 MHz, CDCl,, &
ppm): 22.06 (s). And. Calcd. for C_H, |, Hg,N,O,P.:
C,41.46; H, 2.68; N, 1.86. Found: C, 41.65; H,2.71.
N, 1.90.

Synthesis of[Ph,PCHCOC H,NO,.Hg(NO,),]
Complex (5)

A solution of (0.108 g, 0.3 mmol) of
Hg(NQ,),.2H,0 in methanol (15 ml) was added to
solution of (0.128, 0.3mmol)of the 1-(3-nitrophenyl)-
2-(triphenyl phosphoranylidene)ethanonein dry metha-
nol (15 ml) and stirred for 12 h. Thepal e greyproduct
formed by dow evaporation of the solvent. The prod-
uct washed severd timeswith dry diethyl ether anddried
invacuum. Thecharacterization dataof thecompounds
are given below: Pale grey precipitate; mp:198-
200°C;Yield: 73%. FT-IR (cm™): 1662, 1530, 1435,
1362, 830. 'H NMR(300 MHz, CDCI.,,  ppm):6.17
(br, H, CH), 7.56-8.82 (m, 19H, Ar); *CNMR(62.5
MHz, DMSO-d6, 6 ppm):50.30 (d, 1J = 96.50 Hz,
PC-CH),124.11, 134.90, 148.32, 129.15, 128.52 and
140.23(d,3J=12.11 Hz, PC);134.21 (d, *J=10.3Hz,
PC), 130.30(d, 2J=12.7 Hz, PC),130.73, 121.73(d,
1J =89 Hz, PC) and 192.25. 3P NMR(300 MHz,
CDCl,, & ppm): 29.32(s). Anal. Calcd. for
C,.H,,HaN.O,P: C, 45.39; H, 2.93; N, 4.07. Found:
C, 46.05; H, 3.03;N, 4.23.

Synthesis of[(Ph,PCHCOC_H ,NO.,),. AgNO,]
Complex (6)

A solution of (0.051 g, 0.3 mmol) of AgNO, in
methanol (15 ml) was added to solution of (0.256 g,
0.6 mmoal) of the 1-(3-nitrophenyl)-2-(tri phenyl phos-
phoranylidene)ethanonein dry methanol (15 ml) and
stirred for 12 h. The greyish product formed by slow
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evaporation of the solvent. The product washed sev-
erd timeswith dry diethyl ether and dried in vacuum.
Thecharacterization datai sgiven bel ow: Greyish precipi-
tate; mp: 148-150°C; Yield: 80%. FT-IR (cm™): 1609,
1525, 1436, 1347, 860. '"H NMR(300 MHz, CDCI.,
d ppm): 4.78 (br, H, CH),7.57-8.60 (m, 19H, Ar); *C
NMR(62.5 MHz, DM SO-d6, & ppm):49.12 (d, 1J =
105.8 Hz,PC-CH), 121.46, 133.06, 148.24, 129.12,
127.01 and 142.51 (d, 3J = 15.1Hz, PC); 133.33 (d,
1J = 10.2Hz, PC), 130.30 (d, 2J = 12.2Hz, PC),
129.92, 125.19(d, 1J = 92.4Hz, PC) and 182.10. 3P
NMR(300 MHz, CDCI,, 5 ppm): Anal. Cacd.for
C,H,AIN.O,P,: C,63.17; H, 4.08; N, 4.25. Found:
C,63.51; H,4.71:N, 4.28.

RESULT AND DISCUTION

Reactionsof HgX,, (X =Cl, Brandl) withylidesin
1:1 stoichiometryafforded haide-bridged dimeric struc-
tures 2—4 (Scheme 2) containing C-coordinated ylide
ligands'®. Thecomplex 5 may behaving neutral inner
coordination spheretypestructureandylidein 2:1 sto-
ichiometry with silver nitrate, probably giveslinear
structureof complex 6.

NO,

(0]
X

CH;0H c X +
Ph;PCHCOCGH,NO, + HgX, — g T T Hg_ H _PPh
- PhyP /g\x/ Q\C/ 3
X
OA\Q
@) x-=cl
(3) X=Br MOz
@ X-=1
Scheme 2

Thev(CO) band, which is sensitive to complex-
ation, occursat1522 cmr for the parent ylide, asinthe
case of other resonance stabilized ylides. Coordination
of theylidethrough carbon causesanincreaseinv(CO),
whilefor O-coordination alowering of v(CO) isex-
pected. Theinfrared absorption bands observed for
theall complexesat 1640, 1635, 1633, 1662 and 1609
cmrtindicate coordination of theylidethrough carbon®
¥, Thev(P*—C") value, whichisaso diagnostic for the
coordination, occursat 928 cm™ in Ph,P*—CH, and at
910 cm*inNBPPY. In the present study, the v(P*—C-
) valuesfor all complexeswere shifted to lower fre-
guenciesand were observed at 828,878, 827, 830 and
860 cmfor 2, 3,4, 5and 6 respectively, suggesting
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someremova ofe ectron density from the P-C bond™,

TheH NMR datafor theall the complexes, along
withthoseof theparent ylide, areandyzed. Thesignals
dueto the methine protons, when recorded in CDCl,,
wereeither broad or unobserved, probably dueto the
very low solubility of al thecomplexesin CDCl,. Smi-
lar behavior wasobserved earlier inthe case of ylide
complexesof mercury (I1) halides.**” Theexpected
downfield shiftsof *Pand*H signd sfor thePCH group
upon complexation were observed in their
correspondingspectra. The appearance of singlesig-
nals for the PCH group in boththe 3P and *H NMR
spectraat ambient temperature indicatesthepresence
of only one molecule for al the complexes, as
expectedfor C-coordination. It must be noted that O-
coordination of theylideleadsto theformation of cis
and transisomerswhichwould giveriseto two differ-
ent signasinthe3P and *H NMR spectrd®. Thereso-
nancesin the3P NMR spectraand *C-NMR data of
the complexesand thetitleylidesalong with possible
assignmentsare characterized. The ®*C-NMR shiftsof
the C=0O group in thecomplexesarearound 182.10 -
192.25 ppmi.e., at lower field than for thefree phos-
phonium ylides, indicatingamuch lower shieding of the
C-atom of the C=0 group in the complexes.
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