
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 30 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

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

Phosphorus(III)-Nitrogen-Sulphur Compounds: Synthesis and Metal
Complexes
Tristram Chiversa; Cees Lensinka; John F. Richardsona

a Department of Chemistry, The University of Calgary, Alberta, Canada

To cite this Article Chivers, Tristram , Lensink, Cees and Richardson, John F.(1987) 'Phosphorus(III)-Nitrogen-Sulphur
Compounds: Synthesis and Metal Complexes', Phosphorus, Sulfur, and Silicon and the Related Elements, 30: 1, 189 — 192
To link to this Article: DOI: 10.1080/03086648708080554
URL: http://dx.doi.org/10.1080/03086648708080554

Full terms and conditions of use: http://www.informaworld.com/terms-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, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, 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/10.1080/03086648708080554
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorw and Sulfur, 19.57, Vol. 30, pp. 189-192 
Photocopying permitted by license only 

0 1987 Gordon and Breach Sdencc Publishers, Inc. 
Rintcd in the United Kingdom 

PHOSPHORUS( I I I )-NITROGEN-SULPHUR COMPOUNDS: SYNTHESIS AND 
METAL COMPLEXES 

TRISTRAM CHIVERS, CEES LENSINK and JOHN F. RICHARDSON 
Department o f  Chemistry, The Univers i ty  o f  Calgary, Calgary 
T2N lN4, Alberta, Canada 

Abstract The preparation and X-ray s t r u c t w e  (M-Mo) o f  com- 
m f  the type M(COI5(Ph PNSO) (M=Cr,Mo) are described. 
These complexes are used i n  the synthesis o f  homo- and 
hetero-dinuclear complexes o f  Ph PNSNPPh,. A 31P DNMR study 
of these dinuclear complexes indfcates a cis,trans + trans, 
c i s  isomerization i n  solution. The prepa=i=d X T  
Z u c t u r e  (M=Cr) o f  the mononuclear complexes, - c i  s-M(C0 1 4(P (P h) ,NSN (P h) ,P 1, (M=Cr,Mo) are a1 so described. 

INTRODUCTION 

Our know1 edge o f  stab1 e phosphorus( I I I )-ni  trogen-sul phur corn 
pounds i s  l i m i t e d  t o  a s ingle example, N 1 (R=t-Bu)l and t h i o n y l i -  
mino der ivat ives o f  type are unknown. 

R ,PNSNPR, R ,PNSO 
2 
N 

1 
N 

This paper describes the synthesis and s t ruc tu ra l  character- 
i z a t i o n  o f  the f i r s t  metal complex o f  the l i gand  2 , and the ap- 
p l i c a t i o n  o f  such complexes i n  the preparation o f  both homo- and 
hetero-dinuclear complexes o f  N 1 (R-Ph). The resu l t s  o f  a 31P 

DNMR study o f  homodinuclear complexes o f  b (R-Ph) and the  synthe- 
s i s  and s t ructura l  character izat ion o f  a chelated, mononuclear 
complex o f  h (R=Ph) are a lso reported. 

N 

SYNTHESIS 

Metal complexes o f  ; (R=Ph) are read i l y  prepared by the react ion 
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of the corresponding chlorodiphenylphosphine complexes w i t h  KNSO 
i n  a c e t o n i t r i l e  a t  -40'C. Treatment o f  the complexes so obtained 
wi th  potassium t-butoxide y i e l d s  homodinuclear complexes of 1 (R= 
Ph), which are a lso obtained by the d i r e c t  react ion of the cor- 
responding chlorodiphenylphosphine complexes w i t h  K2SN2 i n  aceto- 
n i t r i l e  a t  -40'C. 

N 

MLn(Ph,PC1) + KNSO --t MLn(Ph2PNSO) + KC1 
(MLn=Cr(CO) 5, 3a,  Mo(CO),, 2) 

1 KOBU-t 

2MLn(Ph,PC1 ) + K,SN, + LnMP(Ph) ,NSN(Ph) ,PMLn 

CMLnDCr(CO)5, h, Mo(CO),, a, Cp'Mn(CO),, 

The l a t t e r  route may also be used t o  prepare chelated, mono- 
nuclear complexes of N 1 (R=Ph). A re la ted  complex of N 1 (R=t-Bu) 

has been obtained recent ly by the d i r e c t  react ion of A w i t h  
Cr(C0) ,(THF 1. 

The complexes of N 2 (R=Ph) can a lso be used f o r  the synthesis 
of heterodinuclear complexes o f  (R=Ph). 

M d C O  1 5(Ph2PNSO) 
M) 3a (CO)5CrP(Ph),NSN(Ph),PMo(CO), 

KOBu-t 

The compounds 2 and are read i l y  hydrolyzed, especial ly 
i n  solution, t o  give the corresponding complexes o f  Ph,PNH,. The 
same hydrolysis products are a lso obtained more slowly from .HI 4a 
and a, b u t  these complexes are a i r -s tab le i n  the  s o l i d  state. 

STRUCTURES 

Pert inent s t ructura l  d e t a i l s  f o r  Mo(C0)5(Ph2PNSO), 3bs and - c i s -  
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Cr(C0),(P(Ph),NSN(Phl2P), a, are given i n  Figures 1 and 2. 
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FIGURE 1. Structure o f  & FIGURE 2. Structure a 
I n  the geometry around chromium i s  approximately octahe- 

dral, but  the planar cis,cis-PNSNP l i gand  i s  t i l t e d  a t  an angle 
o f  126.7' w i t h  respect t o  the plane containing the C,CrP2 un i t .  
The s t ructure o f  2 has been reported.2 The planar Ph,PNSNPh, 
l fgand adopts a cis,trans conformation i n  t h i s  conplex. 

-- 

-- 
FLUXIONAL BEHAVIOUR OF HOMODINUCLEAR COMPLEXES 

The 31P{1H} NMR spectra o f  4a-c i n  acetone-d6 a t  -9O'C s h w  two 
equally intense singlets. These signals broaden and col lapse t o  
a s ingle sharp peak when the temperature of the so lu t i on  i s  slow- 
l y  raised t o  +2OoC consistent w i t h  a r a p i d  cis,trans t o  trans,cis 
i nterconversion (Figure 3) .  2 

- 
-- -- 

P.S.-H 
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FIGURE 3. Cls,trans ++ trans,cis interconversion f o r  -- -- 
The 31P NMR chemical sh i f t s ,  coalescence temperatures and 

act ivat ion energies, Ea, f o r  the cis,trans + trans,cis intercon- 
version o f  % are given i n  Table I. 

-- 7- 

TABLE I Variable temperature 31P NMR data f o r  

Coalescence Ea a(31Pcisla b(31Ptrans)a 6 ( 3 1 P ) b  temp.(OC) (kcal  mol - l )  

114.2 117.8 116.4 -64 10.1 

90.5 96.0 93.7 -60 9.8 

& 143.1 149.1 147.2 -59 13.4 

a. Chemical s h i f t s  f o r  the non-equivalent P atoms a t  - 9 O O C .  
b. Chemical s h i f t s  a t  2 O O C .  
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