This article was downloaded by:

On: 28 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

=
| 4
K

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:

Phosphorus,

’ Sulfur, and . :

L Qe ? http://www.informaworld.com/smpp/title~content=t713618290

; asngl;:fkoegted Elements

; R SYNTHESIS AND CHARACTERIZATION OF 5- AND 6-COORDINATED

i —H—y e MONOORGANOTIN(IV) COMPLEXES OF 2- AMINOCYCLOPENTENE-
1-CARBODITHIOIC ACID AND ITS N-/S-ALKYL DERIVATIVE HAVING

. NS AND SS DONOR SYSTEM

i Rajnish K. Sharma?; Yashpal Singh%; Audhesh K. Rai®

'-5’ * Department of Chemistry, University of Rajasthan, Jaipur, INDIA

To cite this Article Sharma, Rajnish K., Singh, Yashpal and Rai, Audhesh K.(2000) 'SYNTHESIS AND
CHARACTERIZATION OF 5- AND 6-COORDINATED MONOORGANOTIN(IV) COMPLEXES OF 2-
AMINOCYCLOPENTENE-1-CARBODITHIOIC ACID AND ITS N-/S-ALKYL DERIVATIVE HAVING NS AND SS
DONOR SYSTEM', Phosphorus, Sulfur, and Silicon and the Related Elements, 166: 1, 221 — 230

To link to this Article: DOI: 10.1080/10426500008076543
URL: http://dx.doi.org/10.1080/10426500008076543

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426500008076543
http://www.informaworld.com/terms-and-conditions-of-access.pdf

13: 07 28 January 2011

Downl oaded At:

Phosphorus. Sulfur und Siticon, 2000, Vol. 166, pp. 221-230 © 2000 OPA (Overseas Publishers Association)
Reprints available directly from the publisher Amsterdam N.V. Published under license by
Photocopying permitted by license only the Gordon and Breach Science Publishers imprint.

Printed in Malaysia

SYNTHESIS AND CHARACTERIZATION
OF 5- AND 6- COORDINATED
MONOORGANOTIN(IV) COMPLEXES
OF 2- AMINOCYCLOPENTENE-1-
CARBODITHIOIC ACID AND ITS N-/S-
ALKYL DERIVATIVE HAVING RS AND §8
DONOR SYSTEM

RAJINISH K. SHARMA, YASHPAL SINGH” and AUDHESH K. RAI

Department of Chemistry, Universiry of Rajasthan, Jaipur 302 004 (INDIA)
{Received March 18, 2000; In final form June 13, 2060)

Monoorganotin(lV) complexes of 2-aminocyclopentene-i-carbodithioic acid and its

CHY
N-/S-alkyl derivatives of formula BuSnCl,JS(S)C(E—( '_bN(H)R]_ (where n=1,2;

CHys
R=-H, -CH,, -C;Hs and -nCyHy) and BuSnCl,, [NH)C——=—tC(S)SCH], (where
n = 1,2) have been synthesised by the reactions of butyltintrichloride with corresponding lig-
ands in different stoichiometric ratios. The plausible structures of these derivatives have been

proposed on the basis of physico-chemical and spectral (IR, 'H, 13C and '"Sn NMR) Studies.

Keywords: Monoorganotin(IV) complexes; FI-IR spectra; NMR spectra

INTRODUCTION

Interest in the synthesis of 2-aminocyclopentene-1-carbodithioic acid and its
N-/S- alkyl derivatives of monoorganotin(IV) species arises because of their
most varied coordination chemistry, versatile structural features! ) and bio-
logical activity.(6'7) 2- aminocyclopentene-1- carbodithioic acid and its
N-/S-alkyl derivatives constitute an interesting class of mono functional
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bidentate nitrogen and sulphur containing ligands owing to their biological
activity(g) and ambidentate nature®~'%), In the present paper we report the
synthesis and characterization of some monoorganotin(IV) complexes of
2-aminocyclopentene-1-carbodithioic acid and its N-/S-alkyl derivatives.

RESULTS AND DISCUSSION

2-aminocyclopentene- 1-carbadithioic acid (ACDA) and its N-/S-alky!
derivatives exist in various tautomeric forms!41with preponderance of
the isomer (I) in solution!?).

\
2, /NN

»n-—T

e
|
Sa

FIGURE |

where R! =H and R=H (HACDA), CH; (HMeACDA), C,Hs (HEt-
ACDA), C4Hg(HBuACDA); R = H and R! = CH;(HACDE)

Butyltin(IV) complexes of general formula BuSnCl,,[S(S)CCr:i)::bN(H)R],

and BuSnCl,, [N(H)d_(=cug:-—bC(S)SR'], have been synthesised by the inter-
action of butyltintrichloride with the sodium salt of 2- aminocyclopen-
tene-1-carbodithioic acid and its N-/S alkyl derivatives in different

stoichiometric ratios in refluxing benzene solution.
r—{(CHy)yr—

® BuSnCl,+nRH)NC CC(S)SNa -
r—={CH);-—
BuSnCl,[S(S)CC CN(H)R], + nNaCld

(where R =-H, -CH,, -C H, and -nCH,; n=1,2)
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(where R = -H, -CH3, -CyHs and -nC4Hg; n = 1,2)
—(CHp; —
@ BuSnCl; + nNa(HNC=—==CC(S)SR' —

BuSnCl, . [N(H)C——emEC(S)SRY), + BNaCH
(whereR'=-CH;n=1,2)
(where R! = -CH3;n=1.2)
After filtering off the sodium chloride formed and stripping off the vola-
tile fractions under reduced pressure at room temperature, brown solids to
sticky solids are obtained. These are found to be soluble in common

organic solvents. Osmometric molecular weight measurements in chloro-
form solution at 45°C show their monomeric nature.

INFRARED SPECTRA

A broad absorption band observed at 2540-2440 cm™'due to vSH mode in
the IR spectra of parent ligands have been found to be absent in the spectra
of the monobutyldichloro(N-alkyl derivatives of 2-aminocyclopen-
tene-1-carbodithioic acid)tin(IV) as well as monobutylchlorobis
(N-alkyl-2-amino-cyclopentene- 1 -carbodithioic acid) tin(IV) complexes,
indicating the deprotonation of vSH group and the formation of Sn-S
bond. The appearance of a new band at 450405 cm™! which may be
assigned to vSn-SU617) further supports the tin-sulphur bonding. The
presence of only one intense absorption band in the region 930-910 cm™!
assigned for vasym CSS!'® reveals the bidentate behaviour of the ligand
moieties in complexation. The absorption band observed at 620605 cm™!,
350-310 cm™! are being assigned to vsym CSS and vSn-Cl, respec-
tively('9‘2”. The absence of any appreciable shift in v NH,/NHR(~ 3400
cm™!) absorption band in complexes in comparison to its position in parent
ligand depicts the non-involvement of NH,/NHR group in bonding. The
strong absorption band observed at 1610-1600 cm™', 1500-1475 cm™,
13651340 cm™! and 1285-1275 cm™! may be attributed to
vNH, +C=C, vCH;+C=C, vC=N+C=§8 and vC=S+C=N
modes,?) respectively. No significant shift in these bands has been
observed when compared to their position in corresponding ligands.

In S-alkyl-2-aminocyclopentene- 1-carbodithioic acid derivatives, a shift
of ~ 80-60 cm™" in the position of NH, band towards lower wave number
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indicates the involvement of amino nitrogen of the ligand moiety in the
bonding. This Sn-N bonding is supported by the appearance of a new
absorption band at 510480 cm™! which may be assigned to vSn-N
mode!??). The presence of two splitted bands for vasym CSS in the region
970-925 cm™ indicates the participation of only one sulphur atom of the
ligand moiety in complexation. A small shift(~ 10 cm™!) towards lower
side in the position of VC=N+C=S and v C=S + C =N absorption
bands further supports the bidentate nature of the ligand.

14 NMR SPECTRA

In the spectra of N-alkyl derivatives of ACDA, absence of any signal for
-SH proton supports the deprotonation of-SH group and the formation of
Sn-S bond. In the 'H NMR spectrum of ACDA, the presence of two broad
signals due to the NH, protons observed at & 11.2 and 7.13 ppm, shows the
non-equivalent nature of the amino protons, these signals shift downfield
in the spectra of the corresponding complexes and appear at 8 8.60-8.62
and 6.67-6.98 ppm, respectively. One plausible explanation for this may
be that when sulphur atom is involved in the bonding, the hydrogen bond
(NH----§=) weakens. However, the presence of two signals even on com-
plexation indicates that some weak interaction still persists between one of
the NH, protons and the sulphur of dithiocarboxylate group (-C=S). A
similar phenomenon has been observed in the 'H NMR spectra of other
N-alkyl derivatives of ACDA of monobutydichlorotin(IV) as well as
monobutylchlorotin(IV) complexes and NH proton is observed in the
range of § 9.12-10.12 ppm. In complexes the position of protons attached
to the ring carbon appear at 8 1.64-2.18 ppm [-CH,(4)] as a quintet and &
2.47-4.72 ppm [-CH,,(3&5)] as a multiplet. The protons of alkyl group
attached with nitrogen appear at their usual positions.(m

In S-alkyl derivatives, the signal observed at 511.2 ppm in parent ligand
and assigned to chelated -NH was found to be absent and the signal
observed at § 5.81 ppm and assigned to free -NH is shifted downfield to §
5.99-6.20 ppm, indicating the removal of one of the protons of amino
group on complexation and the formation of Sn-N bond. A downfield shift
in the position of S-CH;(3 2.64 ppm in free ligand) signal further supports
the participation of the -C = S group in bonding.
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The butyl protons attached with central tin atom were observed as a
complex multiplet in the range & 0.86-2.38 ppm.

13C NMR SPECTRA

The mode of bonding suggested above has been confirmed on the basis of
13C NMR spectral data.

In the spectra of the ligands ACDA and its N-alkyl derivatives, the sig-
nal for C¢ appears at 8 189.07-196.12 ppm, which shifts downfield and is
observed in the range of & 197.62-202.06 ppm in their corresponding
complexes. Such a large shift of & 7.68-8.55 ppm (for Cg] may be due to
the deshielding of the carbon atom because of the deprotonation of one
thiol group and coordination through the other sulphur atom. The position
of other signals in the spectra of the ligand and the corresponding monoor-
ganotin(IV) complexes remains unaltered.(!?

In the spectrum of HACDE the signal observed at 8 166.15 ppm for C,
carbon attached with NH, group shows a shift of & 1.08-1.32 ppm in the
spectrum of the corresponding complexes. This shift indicates the bonding
of nitrogen atom with tin in complexes. The signals for Cg carbon
[C(S)SMe] and C,carbon [-SCH3] show appreciable shift of & 1.99-3.60
ppm and & 1.68-1.71 ppm, respectively. These shifts indicate the involve-
ment of C(S)S(CH5) group in bonding.

The signals for the butyl carbon attached with tin have been observed at
637.65-37.02 (Cy), 25.64-25.19 (C,), 28.28-27.25 (C;), and 13.76-13.38
(C4) ppm, respectively.

1195, NMR SPECTRA

The '"”Sn NMR spectra of ACDA and its N-/S-alkyl derivatives of
monobutyldichlorotin(IV) complexes are observed in the region & (-)
223.34 to (-) 246.08 ppm which confirm a penta coordination environment

around the central tin atom.??

On the basis of molecular weight measurements, IR and NMR spectral
evidences described above, the following structures [Fig.2 and Fig. 3]
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where R =-H, - CH,, - CH, and -nC H,

CH
FIGURE 2 Proposed structure for BuSnCl,[S(S)Cé_( ')'—tNHR]

. CH,)
FIGURE 3 Proposed structure for BuSnCI.,[N(l-l)(,c-:hC(S)SCH,]

may be proposed for monobutyldichlorotin(IV) complexes of N-alkyl
derivatives of ACDA and S-alkyl derivative of ACDA, respectively.

However, in monobutylchlorobis(N-/S-alkyl derivatives of
ACDA)XINn(IV) complexes, 11990 chemical shifts are observed in the
region 3 (-) 440.25 to (-) 472.86 ppm. The appearance of 198, chemical
shift in this particular region has been earlier attributed to the existance of
an octahedral geometry around tin atom?? in the complexes. On the basis
of above IR and NMR ('H, 13C and “98n) spectral studies, the following
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Where R = -H,-CH,-C,H; and n-C H,

r—(CH)yr—
FIGURE 4 Proposed structure for BuSnCI[{S(S)CC CNH)R],

structures [Fig. 4 and Fig. 5] may be proposed for monobutylchloro-
bis(N-alkyl derivatives of ACDA) tin(IV) complexes and monobutylchlo-
robis(S-alkyl derivative of ACDA) tin(IV) complex, respectively.

r—(CHy).
FIGURE $ Proposed structure for BuSnCI[N(H)C ,—(l.’C(S)SCHJ]Z



13: 07 28 January 2011

Downl oaded At:

228 RAINISH K. SHARMA et al.

EXPERIMENTAL

Butyltintrichloride (Fluka) was distilled (bp 93° / 10 mm) before use.
Reactions were carried out under anhydrous conditions. Ligands were pre-
pared by the literature methods.*!>) Tin and sulphur were estimated
gravimetrically, and by Messenger’s method, respectively. Nitrogen and
chlorine were estimated by Kjeldahl’s and Volhard method, respec-
tively(zs). Molecular weights were determined on a Knauer Vapour Pres-
sure Osmometer in chloroform solution at 45°C. IR spectra were recorded
in the range 4000-200 cm™! on “Nicolet Magna 550" FT IR-spectropho-
tometer. 'H, '3C and ''°Sn NMR spectra have been recorded in CDCl;
solution on a 90 MHz JEOL FX90Q spectrometer. TMS was used as an
internal and external reference for 'H and '3C NMR, respectively. ''Sn
NMR spectra were recorded using Me4Sn as an external reference.

All the complexes have been synthesised by the reactions of sodium salt
of ligands with BuSnCls in benzene solution. Since same procedure has
been followed for the synthesis of organotin(IV) complexes and therefore,
the preparation of a representative complex has been described in brief and
the results of the analogous complexes have been summarised in Table-I.

Preparation of monobutyldichloro(2-aminocyclopentene-1-carbodithioic
acid)tin(IV); BuSn (ACDA)Cl,

A benzene solution of 2-aminocyclopentene-1-carbodithioic
acid(HACDA) (0.69g, mmol) was added to a solution of sodium methox-
ide (0.10 g, mmol sodium in 10 ml of methanol) with constant stirring and
refluxed for 3 h. A benzene solution of BuSnCl; (1.22 g, mmol) was then
added to the above solution drop by drop with constant stirring and the
reaction mixture was finally refluxed for about 4h. The precipitated
sodium chloride was filtered off. Evaporation of excess of solvent lead to a
brown solid (yield 74%). The solid product was recrystallised from chloro-
form-pet. ether (40—-60°C) mixture. The compound on analysis was found
to have: Sn, 29.14; N, 3.26; S, 15.66; Cl, 17.32%. Caled. for
CioH;7S,NCl,Sn: Sn, 29.30; N, 3.45; S, 15.83; Cl, 17.51%.
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