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boxylates,: SnPh,(CpOOCR) [R=CH,Cl, CH;, p-
CIC,H,, m-NH,CH,, p-NH,CH,, p-NO,CH,, 3,5
(NO,),C¢H;, 0-(HO)CH,, ‘CH;CH=CH| and
C.H,CH({OH)] have been synthesised and characterised
on the basis of their elemental analysis, malecular
weight, molar conductance, IR and 1H NMR spectral
data.

reactivity and characterisation of phenyltin com-
pounds, we report here the synthesis of diphenyl-
cyclopentadienyltin  carboxylates of the| type
SnPh,(Cp)OOCR) [R=CH,Cl, CH,, p- CLC6H4,
m-NH,C,H,, p-NH, C6H4, p-NO,CH,, 3,5-
(NO,),CH;, o-(HO)CH,, CGHSCH=C}r and
C¢H;CH(OH)]. They have been characterised on
the basis of their elemental analysis, mojecular
weight, molar conductance and IR data. 'H/ NMR
data of some representative compounds are also re-
ported. Diphenyicyclopentadienyltin acetate|is the
only carboxylate reported so far with the SnPh,Cp
species’.

In continuation of our earlier work!** on syﬂthesls,
\

Experimental

SnPh,(Cp)Cl was prepared by the reaction of
Ph,SnCl, with CpTl in anhydrous chloroform'.
Ph SnCl2 and CpTl® were prepared by the reported
methods. Cyclopentadiene dimer (Fluka), thallous
sulphate (BDH) and carboxylic ac1ds BDH ) were

commercial samples. The silver carboxylate were
prepared by the interaction of sodium salts of car-
boxylic acid with AgNQO;. They were drle thor-
oughly before use.

All the reactions and manipulations were arrled
out under nitrogen atmosphere and physicochemi-
cal measurements were carried out as reported ear-
lier?.

The SnPh,Cp carboxylates were prepared y the
reactions of SnPh,(Cp)Cl with silver carboxyl tes:

SnPh,(Cp)Cl+(OOCR)Ag —~ 1
SnPh,(CpYOOCR) + AgCl
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[R=CH,Cl, CH,, p-CICH, m-NH,CH,, p-
NH2C6H4, p_NOZC6H4’ 3,5‘(N02 )2-C6H3, o-
(HO)C4H,, C,H,CH = CH and C,H,CH(OH)).

A typical preparation of SnPh,(Cp)JOOCCH; is
described below: To a suspension of freshly pre-
pared dry silver benzoate (4.58 g, 0.02 mol) in anhy-
drous THF (20 ml) was added a solution of
SnPh,(Cp)Cl1 (3.73 g, 0.01 mol) in THF (25 ml)
dropwise at 0°C with constant stirring. The reaction
mixture was further stirred for ~ 3 hr and the pre-
cipitated AgCl and excess of silver benzoate were
filtered off. The filtrate was concentrated ( ~ 4 ml)
and to the concentrate was added petroleum ether
(60-80°) to get a pale yellow solid,
SnPh,(Cp)OOCCH;, which was washed with. pet-
roleum ether (60-80°) and dned at 20°/10 mm Hg

Results and discussion |

The compounds with their characterisation and
IR spectral data are listed in Table 1. They are pale
yellow and brown, thermally-stable solids and are
sensitive to light, oxygen and moisture. The molar
conductances of their 103 M solutions in nitroben-
zene at 25°C are in the range 0.45-3.46 ohm ™! cm?
mol ™! indicating them to be non-electrolytes®. The
molecular weights of the compounds determined in
the same solvent (Table 1) indicate them to be mon-
omeric in nature.

In the above compounds observed IR absorption
bands associated with cyclopentadienyl group due
to CH stretch (3105-3046 cm™ 1), CC stretch (1450-
1424 cm ™! & 1180-1150 em™!') and CH deforma-
tion (995-900 cm ™! & 860-820 cm™!) are in con-
formity with the earlier reports!8.

The infrared spectra of various diphenylcyclop-
entadienyltin carboxylates in the solid state show
AvCOO (=v,,COO0-v,COO)=196-128 cm™!.
In chloroform solution of some representative
compounds observed AvCOO value is 328-365
cm~!. This information coupled with molecular
weight data (Table 1) shows that these diphenylcyc-
lopentadienyltin carboxylates are polymeric in solid
state and are ester like monomers in dilute solution,
like the trialkyltin carboxylates’. The IR band in the
range 340-320 cm™!' (Table 1) is assigned to
vSn « O mode!®!'. No band appears in this range in
the IR spectrum of SnPh,(Cp)Cl. v,.Sn~ C(phenyl)
appear in the regions 285-260 and 226-220 cm™!
respectively'?.

In 90 MHz 'H NMR spectra, the low field multip-
lets corresponding to o-protons and m- and p-protons
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NOTES

Table 1—Experimental data for SnPh,(Cp)OOCR diphenylcyclopentadienyltin carboxylates

Compound Yield Mol. wt Found (calc.) % IR frequencies (cm ') vSn— O
SnPh,(Cp)JOOCR % obs.
— {m.p., °C) (calc.) Sn -H N 700 »COO . AvCOO,
CICH, 48 368.1 27.45 5262 386 1590 12107° 180 335
(246d) (431.5)  (27.58)  (52.84) (3.94) (1655 (13100 - (345)*
CHs 57 414.2 25.80 6256 424 — 1545 1404 1417 334
(130-133d)  (459)  (25.93)  (62.75) (4.36)
p-CICH, 55 460.2 24.10 5830 382 — - 1550 1410 ‘140 332
(210d) (493.2)  (24.11) (58.36)..(385) - . . : : o
m-NH,CH, ' 53 436 25.06 6066 433 290 1580 1398 182 -« =
(240d) (474)  (25.11)  (60.76) (4.43) (295) (1670 (1305} (365
p-NH,CH, 53 452 2500 6070  4:38 286 1525 1390 135 329
(160d) (474)  (25.11)  (60.76) (4.43) (2.95) ' _
p-NO,C,H, 56 510 23.50 5712 373 272 1565 1409 156 332
(300-305d)  (504)  (2361) (57.14) (3.77) (2.78) ' o .
3,5<NO,),C,H, 62 4873 21.62 5242 322 504 1540 1344 196 340
(278d) (549)  (21.68)  (52.46) (3.28) (5.10) _ : v
0-(HO)C4H, 60 422 24.98 6059 420 — 1590 1462 . 128 339
(180d) (475)  (25.05) (60.63) (4.21) : SRS
C,H,CH =CH 55 456 24.48 6426 451 — 1550 1398 152 330
(295-300d)  (485)  (24.54)  (64.33) - :(4.54) : ' e
C,H,CH(OH) 64 495 24.29 6132 448 — 1565 1433 132 320"
(1184d) (489.2)  (24.34)  (61.35) (4.50) (1340)*  (328)*

*Recorded in CHCI, solution.

(1668 )*

of phenyl groups attached to Sn appear at 4 7.70, 7.25;
7.55,7.37; and 7.50, 7.25.ppm for SnPh,(Cp)OOC-
0-(HO)C,H,, SnPh,(Cp)OOC-p-NO,CH, and
SnPh,(Cp)OOC-3, 5-(NO,),CH; respectively in
acetone-d; + CDCl; and acetone-dg using TMS as
internal standard®*'3. The other peaks attributable
to aromatic protons of the carboxylate groups ap-
pear as multiplets centred at 0 8.10, 7.80; 8.52, 7.90
for SnPh,(Cp)OOC-0-(HO)C,H,, SnPh (Cp)OOC-
3, 5-(NO,),CsH; and doublets. centered at 0 8.16,
7.79 for SnPh,{Cp)OOC-p-NO,C «H, respectively.

The presence of singlets at 0 6.74, 6.77 and
6.88 ppm in
SnPh,(Cp)OOC-p-NO,C¢H, and SnPh,(Cp)OOC-
3, 5-(NO,),C¢H; respectively indicates occurrence
of a fast degenerate metallotroplc rearrangement
over the cyclopentadienyl ring by 1, 2 Shlft mechan-
ism'.

Acknowledgement

The authors thank the Director, Regional So-
phisticated Instrumentation Centre in CDRI, Luck-
now for elemental and spectral analyses. One of the

SnPh,(Cp)OOC-0-(HO)C(H,,

authors (PS) is thankful to the UGC, New Delhi for
the award of a Junior Research Fellowship. -

References
1 SrivastavaP C & Srivastava'S K, IndianJ Chem, 23A( 1984)
776. .
2 ;Snvastava PC, Snvastava SK & Sharma S B Can J Chem,
63 (1985)329.
3 Srivastava P C & Snvastava S K, Spectrochtm Acta, 40A
(1984)607.
4 Srivastava P C & Snvastava S K, Spectrochim Acta, 41A
(1985)687.
Cotton F A & Reynolds L T, J Am chem Soc, 80 (1958) 269
Geary W J, Coord Chem Rev,7(1971)81. = °
Sawyer A K (Ed), Organotin compounds, Vol 2 (Marcell
.Dekker Inc., New York) 1971, 255.
8 Fritz H P, Chem Ber, 92 (1959) 780. :
9 Kumar N, Alsotra B L & Multani RK, J inorg nucl chem, 36
(1974)1157.
10 Okawara R & Maeda Y, J organometal Chem, 10 (1967)
247.
11 Okawara R & Ohara M, J organometal Chem, 1 (1964) 360.
12 Poller R C, Specirochim Acta, 22 (1966)935.
13 Sau W C, Carpino L A & Holmes R R, J organometal Chem,
197(1980) 181. '
14 Kocheshkov K A & Zemlyanskii N N, Izv akad Nauk SSSR
Ser Khim, (1974) 738.

1N

1229





