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Abstract 

Phosphorus and arsenic keto-stabthzed yhdes ( &PPY CMPPY, BPPY, BCyPY-OMe APAsY, CMPAsY, BP'~sY) react with Zelse's salt 
to give the corresponding monesub~t~tt~ted Pt(lI) complexes trans-[PtCl , (~T'-CzH4l(yhde)]  (1-7) The t~is-yhde complexes trans- 
[PtCl2(yhde)2] (8-12) and trans- [ PtCI2(yhde) ( yhde' ) ] ( 13-17/can be prepared by reaction of 1-7 wtth the corresponding yhdes Upon 
heating complex 8 t t ans - {P tCI2 IC(H) (PPhOCOCH~]: }  m THF a t.ychzatmn reaclmn occurred to gl;e {PtCI,[C(H)COCH~¢PPhro- 
C~H4) ] } [ Ph~PCH2COCHs] (18) The molecular structure of compound 18 was determined by X-ray thffracnon The molecule consists of 
a metalhc anion and a pbosphomum counter, on Compound 18 crystalhzas m the monodlnm space group P2,1c v, Jth urn1 cell parameters 
a =  13 855(3), b=  14 242(3), c=20  173¢4) A,/3= 109 31 (5/° Z = 4  

Kayword~ Cr)stal structures, PlallrlUlp comple~es Yhde complexes, Ketostablhzed yhdes Phosphorus Arsenic 

1. Introduction 

Although the coorthnatlon chemistry ofcarbonyl stabilized 
yhdes towards transmon metal substrates is well investigated 
[ 1,2] and a "~arlety of  structurally different coordination 
modes have been reported [ 3 ], relatively little xs pubhshed 
about the synthesis and reactivity of  trans~tmn metal denva- 
Uves hawng two carbonyl stabilized ylldes coordinated to the 
same metal center [4] Many of these complexes have been 
often prepared, under drastm experrmental conthtmns, by 
reaction of  an appropriate metalhc substrate w~th two eqmv- 
aleuts ofyhde  However,  this synthetic methodology presents 
several dlsadvantage~ such as. ( l)  formation of  mixtures of 
products, (n)  low yield of  the bls-yhde derivative, ( m )  pos- 
slblhty to synthesize only bls-yhde complexes containing two 
identical yhde hgands 

In this paper we report an easier and general method for 
the preparation, in high yields, of  Ns-yhde Pt(II)  complexes, 
under mild experimental condmons, containing either two 
ldenncal or different yhdes by introduction, step by step, of  
the two hgands starting from Zelse's salt We also report a 
cychzation reaction of  the t rans -PtCla  [ CH (PPh 3 ) COCH a ] _~ 
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derivative, leading to tile formation of  an ionic complex in 
which a yhthc hgand is cyclometallated to the metal through 
the methmlc carbon and a'3 orrho-carbon  atom of one of  the 
phosphorus subsututed phen3,l goups  Other examples of  
slmdar cyclometallatlon reactions of  earbonyl stabthzed 
yhdes have been reported [2] 

2. Experimental 

2 1 G e n e t a l  

Tetrah3droturan (THF)  and dlethyl ether IEtzO) were 
distilled over sodlum/benzophenone ketyl and CHIC12 over 
CaHz just before use. All other solvents were reagent grade 
and used without further purifications All reactions were 
performed under an N 2 atmosphere using standard Schlenk 
techniques, tH and ~3C{ ~H}Nq~'IR spectra were recorded on 
a Broker AC 200 MHz spectrometer and 3XP{ ~H }NMR on a 
Vartan FT-80A spectrometer IR spectra were taken on a 
Perkm-Ehner 983 spectrophotometer Melung points were 
determined on a hot plate apparatus and are uncorrected 
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Table 1 
1R and NMR spectroscopic data for free yhdes ~ 

Yhde IR (cm E) NMR 

,,(CO) 

~H ~C 3~p{tH} 

6(CH) 2J(HP) 6(R) 6(CH) IJ(CH) ~J(CP)  ~5(CO) ,5(R) ~5(p) 

APPY 1533 vs 420br 2629 259d" 51 34dd 16451 10779 19041 d ~ 2821 qd d 1431s 
CMPPY 1615 vs 288br 349s 29 86br 171 47d ~ 4957q f 1769s 
BPPY 1513',s 442br 2378 5029dd 1 6 3 6 9  11240 184 18s 1664s 
((B-p-OMe)CyPY) 1523 vs 3 39 br 3 75 s 44 00 dd 151 55 96 93 183 38 s 55 13 q ~ 28 44 s 
APAsY 1511 vs 395br 206s 5712d I'7523 18703 d ~ 2620q' 
CMPAsY 1604 vs 246br 254br 32 84br 17171J 5008q k 
BPAsY 1501 vs 471s 5732d 17407 181 59dl 

a IR spectra recorded m Nujol mull. vs = very strong NMR spectra recorded m CDCI 3, 6 In ppm, J m Hz, ~H and Up { ~H } NMR chetmcal shifts were referenced 
to internal SIMea and H~PO4 (85%), respectwely, and I-~C NMR chemical shifts reported from SIMe., by taking the chemical shift of CDCla as + 77 0 ppm, 
s = slnglet, d = doublet, q = quartet, br -- broad 
b4J(HP)- I 80 
2J(CP) =4 88 

a IJ(CH ) = 125 65, ~J(CP) = 15 93 
• -~J(CP) = 10 87 
z 1J(CH ) = 144 28 

Ij(CH) = 143 62 
"2"(CH) =4 53 
' IJ(CH) = 125 81 
j 2./( CH ) = 8 62 
k IJ(CH ) = 138 30 
a zJtCH)= 3 07 

Elemental anal3ses were performed by the Department of 
Inorgamc, Metallorgantc and Analyttcal Chemtstry of Padua 

2 2. Starting matertals 

The complexes K[PtCI3(r/z-CzH4)] H20 [5] and 
[PtCIz(r/2-CzH4)]2 [6] and tlae yhdes Ph3PCHCOMe [7] 

(APPY), Ph3PCHCOOMe [8] (CMPPY),  Ph3PCHCOPh 
[7] (BPPY), Ph3AsCHCOMe [9] (APAsY),  

Ph3AsCHCOOMe [ 9 ] (CMPAsY) and Ph3AsCHCOPh [ 9 ] 
(BPAsY) were obtained accordmg to the hterature proce- 
dures Cy3PCHCOC6H4-p-OMe ((B-p-OMe)CyPY) was 
prepared by modtfymg the ortgmal method reported for the 

parent yhdes [10] A suspenston of [Cy3PCHzCOC6H4- p- 
OMe]Br (2 55 g, 5 0 mmol) m THF (60 ml)  was treated 
wtth NEt3 (2 8 ml, 20 0 mmol) for 3 h The reactton mixture 
was filtered, washed with THF (2 × 10 ml) and the resulting 
solutton reduced to a small volume (5 ml) under "~acuum 
Addttlon of  Et20 (50 ml) gave a whtte sohd Yield 0 204 g 
(95%) Selected spectroscopic data for the free yhdes used 
m this work are summartzed m Table 1 

2 3 Synthests of[R'sPCHzCOR1[PtCI3(~2-C2H4)] 
(R' = Ph, R = Me ($1), OMe ($2), Ph ($3) R'  = Cy, 
R = C6H4-p-OMe ($4)) 

The salts S1~$4 were prepared by the same g-~neml method 
reported below for S l  To a solutmn of Zelse's salt ( 0 116 g, 

' 0.30 mmol) m CHCI3 (20 ml),  sohd [Ph3PCHzCOMe]CI 

(0 106 g. 0 30 mmol) was added m one portton After filtra- 
tton of the KCI, the clear solutton was reduced to a small 
volume Addttion of Et20 afforded S1 in almost quantaattve 
yield The spectroscoptc data for S I - S 4  are reported m 

Table 2 

2 4 Synthesis oftrans-[PtCI2(~12-C2H4)(yhde)] 
(vhde= A P P Y  (1L CMPPY (2), B P P Y  (3), 
((B-p-OMe)C~PF~ (4), APAs Y (5), CMPAsY (6), BPAsY 
(79 

All these complexes ,vere prepared by the same standard 
procedure that ts described below for 1 To a solutton of 
Zetse's salt ( 0.116 g, 0 30 mmol) m MeOH ( 5 ml) a solution 
of APPY (0 095 g, 0 30 mmol)  m the same solvent ( 5 ml) 
was added and the reactton mixture stirred for 10 mm The 
yellow sohd formed was filtered off, washed with HzO (3 × 5 
ml) to remove KC1, at,_ a ,-.'.L~ ~:~×5 ml) a:,~ "lned ~'~dc, r 

vacuum Yield (J ~ 7~ ~ (92%),  m p 126--12g ~_ ~ec.) 

Anal Found C, 45.54, H, 3 80 Calc for C23H23CI2OPPt. C, 
45 11, H, 3 79% IR (nujol) ( cm - i ) u ( CO ) 1671 vs, v (P t -  
CI) 326m The same product was also obtained by treating a 
methanohe solution of [ PtCl2(~72-C2H4) ] 2 with two equiv- 
alents of APPY 

Complex 2" yield 87%, m p  134-136 °(2 (dec ) .  Anal 
Found. C, 43 96, H, 3 87 Calc for C23HzaCI202PPt C, 
43 96, H, 3.69% IR (nujol) ( c m -  i) .  v (CO)  1699vs, u(Pt-  
CI) 330m 
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Table 2 
Spectroscopic data for complexes I R'aPCH,_COR ] [ PtCI~ (71~-C~H4) ] ~ 

159 

R R' IR NMR 
(cm ') 

v(CO) 

'H '~C{'H} ~'P{'H} 

¢~(CHx) ~(C2H4) fi(R) 6(CHz) ~(C2Ha) ,5(CO1 ~(R) ~(P) 

Me Ph 1715s 530d 423s 248d 4006d 6793s 200 20 d 3268d 1963s 
(t159) (6473) (209) (5923) (19198) (523) (518) 

OMe Ph 1743s 497d 426s 355s 3292d 6762s 164 72d 5346s 2049s 
11353) (6464) (5742) (193 19) /297) 

Ph Ph 1672s 623d 474s 3733d 6762s 191 40d 2165s 
(1234) (6478) (6180) 119138) (359) 

C~Ha-p-OMe Cy 1661s 437d 446s 386s 6819s 19145d 5567s 3571s 
(11 21) (6478) (1824~) 1533) 

IR spectra recorded in Nujol mull, s =strong NMR spectra recorded in CDCI~ ~ tn ppm J m Hz, ~H arid ~'P{ 'H } NMR chemmaI shifts were referenced to 
internal S|Me4 and H~PO~ (85%), respecttvely, and '~C NMR chemical shifts reported from SIMe4 by taking the cbemlcal shift of CDCI~ as ~ 770 ppm, 
s = smglet, d = doublet 

Complex 3 yield 95%, m p  129-131 °C ( d e c )  Anal 
Found C, 49 94, H, 3 78 Calc for C2sH25CI2OPPt C, 49 86, 
H, 3 7 4 %  IR (nujol) ( cm ~1) v ( C O )  1650vs, v(Pt~21) 

335m 
Complex 4: yteld 86%, m p 212-214 °C ( d e c )  Anal 

Found. C, 48 71, H, 6 30 Calc for C29H45CI202PPt C, 
48 20, H, 6 2 8 %  1R (nujol) (cm ' )  v ( C O )  1639vs, v(Pt -  
CI) 333m 

Complex 5" yield 87%, m p  133-135 °C ( d e c )  Anal 
Found C, 4208 ,  H, 3 6 l  Calc for C_,3H2tAsCI,OPt C, 
42 09, H, 3.53% IR (nujol) ( c m - l )  v ( C O )  1669vs, v (P t -  
CD 344m 

Cemplex 6 yield 85%, m p 134-136 °C ( q e c )  Anal 
Found C, 40 39, H, 3 55. Calc for C23H23AsCI2OzPt C, 
41 09, H, 3 4 5 %  IR (nujol) (cm ,) v ( C O )  1696-,s, v (P t -  
C1) 320m 

Complex 7. yteld 84%, m p 149-151 °C ( d e c )  Anal 
Found. C, 46 90, H, 3 53 Calc for C28H~sAsCI2OPt C, 
46 8 i ,  H, q.51% IR (nujol) ( cm -~) v ( C O )  1645vs, v (P t -  
CI) 336m 

The 'H 31P{~H} and '3C{iH} NMR spectra for com- 
pounds 1-7  are reported In Tables 3 and 4 

2 5  Sbnthesls o f  trans-[PtCl2(yhde)e] Ohde = A P P Y  (8), 
CMPPY (9), BPPY  (10), ((B-p-OMe)C) PY) ( I l L  APA~ Y 
(12)) 

Comple~es 8 -12  were prepared by the same procedure 
reported below for 8 To a soluuon o f 1 ( 0.184 g, 0 30 mmol)  
m THF (25 ml) ,  sohd APPY ( 0 0 9 5  g, 0 3 0  mmol )  was 
added m one portion The reactton mtxture was sttrred for 12 
h at room temperature and the sohd formed filtered off, 
washed with fresh T H F  ( 3 × 5 ml ) and dned under vacuum 
Yield 0 !90 g (70%) ,  m p 180-183 °C ( d e c )  Anal Found 
C, 55 a4. H, 4 20 Cak. for C~2H3,Cl~OzP2Pt C. 55.88: H, 
4 2 4 %  IR (nujol) (eql - : )  v f C O )  1651vs. 

Complex 9 yield 67%, m p 213-214 °C (dec.) .  Anal 
Found C, 5404;  H, 4 2 4  Calc for C~,2H~CI204PzPt C, 
5397 .  H, 4 10% IR (nujot) ( cm -~) v ( C O )  t6S6vs 

Table 3 
'H and 3'P{ IH } NMR data for the complexes trans- [ PtCt2( ~/2-C2H4 ) (yhde) ] ~ 

Compound 'H NMR ~ip{,H} NMR 

~(CH) 2J(HP) 2JfHPt) g(C~H.) 2J(HPt) &tRI ~(P) z Jr HPI) 

1 608d 373 11388 474s 5062 246d" 2752s 65 1 
2 551 d 7 16 11285 465s 5063 363s 2721 s 769 
3 662d 475 113'73 466s 5097 29 li s "~87 
4 548d 676 111 8! 467ra 6328 386s ~962s b68 
5 625 s 115 83 475 m 4721 244s ~ 
6 557s III 53 467s 4833 363s 
7 682s 11666 471 s 4939 

"Spectra recorded m CDCI 3, ~ m ppm, J m Hz, 'H and ~EP I ~H } NMR chemical shills were referenced to internal SIMe. and H~PO, (85%). respectr,,ety, 
s = smglet, d = doublet, m = mult*plet 
b 4J(HP) =2 5, 4J(HPt) =5 2 
~ aJ(HPt) =4 44 
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Table 4 
a3C{ tH } NMR dala for the complexes tran¢-[PtCl,('q2-C,Hj) (yhde) ] ~ 

Compound 8( CH ) ~1( CP ) ~J~ CPt ) 6( CO ) -'J( CP ) 6( C~H~ ~ 2j( CPt ) & R ) 

1 37 83 d 46 25 599 98 203 13 d 5 79 84 31 s 103 65 32 01 d b 
2 2 5 0 ]  d 50 32 612 86 173 06 s n o 83 87 s 106 48 52 12 s 

3 q4 84 d .~8 86 582 62 196 03 d 5 23 84 I 1 s 106 58 
4 3253 d 41 19 n o 195 72 s n o 8q 14 s 10053 55 35 s 

5 46 25 s 658 82 205 42 s 82 26 s 94 76 30 66 s 
6 31 27 s 682 73 174 39 s 85 49 s 96 87 52 35 s 
7 42 98 s 644 46 197 39 85 78 s 96 08 

~ Spectra recorded m CDCla, ~ m ppm, J m ttz chemlcal sh,fls reported 
d=doablet, n o =not observed 

3J(CP) = 10 52 

Complex 10" yield 64%, m p 216-218 °(2 (dec)  Anal 
Found C, 60 30, H, 4 01. Calc for C52H42ClzOeP,Pt C, 
60 82; H, 4 12%. IR (nujol) (cm -~) v(CO) 1634vs 

Complex 11 yield 93%, m p 252-254 "C (dec)  Anal 
Found C, 57.58, H, 7.45 Calc for C54Hs2CIzOdP~Pt C, 
57.75, H, 7 36% IR (nujol) (cm ') v(CO) 1624vs 

Complex 12 yield 71%, m p  191-192 °C (dec)  Anal 
Found C, 50 63, H, 3 71 Calc for C42H3sAs2C1202Pt C, 
50 92, H, 3 87% LR (nujol) (cm-  1) v(CO) 1641vs 

An altematwe method to prepare complexes 8-12 revolves 
the reaclaon between K [PtCI~ (7/2-C~H4) ] H20 m THF solu- 
tion and two eqmvalents of the yhde under the same expen- 
"nental condmons reported above The ~H NMR spectra for 
derivattves 8-12 are reported m Table 5 

2.6 Synthests of  trans-[PtCle(yhdeiO'hde' )] (yhde = APPY, 
yhde' = CMPPY (13); yhde = APPY, yhde' = BPPY (14), 
yhde = CMPPY, yhde' = BPPY (15), yhde=((B-p - 
OMe)CyPY), )hde' = CMPPY (16), yhde= CMAsPY. 
yhde' = APP Y (17)) 

from SIMea by taking the chemlcaI shift of CDCIa as + 77 0 ppm, s =glnglet, 

52 40, H 3 98% IR (nuJol) ( cm-  ~) v(CO)cMawv 1682vs, 
v(CO)aPPv 1650vs 

The ~H NMR spectra for complexes 13-17 are reported m 
Table 5 

2.7 Cychzatlon teactton of complex 8 Synthests of  
{PtCI,ICH(COCH3)PPhz(o-C6H4)][Ph~PCHzCOCHj} 
(t8) 

A suspension of complex 8 (0 301 g, 0 33 retool) m THF 
(30 ml) was refluxed for 12 h under N 2 atmosphere The 
color of the sohd changed from pale yellow to white The 
final reaction mixture was filtered off, the residue washed 
several umes with water ( 5 ×3 0  ml) and Et20 (3 ×  10 mi) 
and dried under vacuum Yield 0.269 g (89%), m p 237- 
239°C (dec)  Anal Found C, 55 62,H,4 19,CI, 8 01 Calc 
for C42H3sC!~.O2PzPt C, 55 88, H, 4 24, CI, 7 85% IR 
(nulol) (cm - I )  ~-(CO) 1707vs, 1640vs, v(Pt~C1) 284m, 
250m The same product 18 was also obtained by refluxmg 
derivative 8 :n CH3CN for 44 h 

Complexes 13-17 were obtained by the same procedure 
described for 8 by reacting compounds 1.2, 4 and 6 w~th one 
eqmvalent of the appropriate yhde. 

Complex 13 yield 58%, m p  192-193 °C (dec) Anal 
Found" C, 54 47, H, 4 10. Calc for CdaH3sCI203P2Pt C, 
5491, H, 4.17% IR (nu3ol) (era -1) v(CO)Avpv 1651vs, 
v(CO)cswvv 1685 

Complex 14 yield 43%, m p 194-196 °C (dec)  Anal 
Found" C. 58 22, H, 4 08 Calc for C47HaoC1202PzPt C, 
58 51, H, 4 18% IR (nujol) (cm - I )  v(CO)Avvv 1656vs, 
v(CO)Bppv 1630vs 

Complex 15. yteld 51%, rap. 184-185 °(2 (dec)  Anal 
Found C, 57 28, H, 3 97 Calc for CavH4oCI203P2Pt C, 
57.56, H, 4 11% IR (nujol) (cm ' )  v(CO)cMPPv 1685vs, 
v(CO) Bvpv 1632vs 

Complex 16 yield 80%, mp.  235-237 °C (dec)  Anal 
Found: C, 55 83, H, 5 70. Calc. for CasH6oCIzOdPaPt C. 
56.03, H, 5 88% IR (nujol) (cm i). 1)(CO)((B_p_OMe)CyPY ) 
1630vs; v(CO)cMpvv t639vs 

Complex 17" yield 91%, m p  176-178 °C (dec)  Anal. 
Found: C, 52 18, H, 4 10. Calc for C42H3sAsClzO3PPt C, 

2 8  X-ray structute of {PtCl2[CH(COCHs)PPh2- 
(o-C6-H4)]IPh~PCHeCOCH3]} 

A summary of the crystallograpluc data ~s given in Table 6 
Crystals for X-ray intensity measurements were obtained by 
recrystalhzauon from a aich!oromethane/ether soluUon A 
small, colorless t.~ystal, of approximate &menslon 
0 3 ×0  2 × 0  2 mm was mounted on a glass fiber Cell para- 
meters were detemuned from Welssenberg photographs and 
refined by a least-squares fit of the 20, X, qb setting angles of 
the Enraf-Nonms C&D-4 dlffractometer for 25 accurately 
centered reflections in the range 26 < 20< 34 ° Intensity data 
were collected by the 1)-20 scan mode wtth graphite- 
monochromaOzed Mo Kot radiation in the range 4 ___ 20 _< 58 ° 
Scans were made w~th a maximum tame of 60 s for reflection 
Three standard reflections monitored every 300 showed no 
apprecla'nle change m intensity throughout the data collec- 
tmn Data were corrected for Lorentz and polar~zatmn effects 
and for absorption based on addmonal azimuthal scan data 
After averaging, 5142 independent reflections with 
lo>3o'(lo) were used in the following calculatmns The 
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Table 5 
IH NMR data for the complexes trans-lPtCI2(3,hde) (ynde') ] ~ 

t61 

Compound yhde 6(CH) "~J(HP) 6(R) yhde' 6(CH) "~JIHP) B(R) 

8 '~ APPY 5 60 d [ 70 2 58 d c APPY 
5 2 8 d  065 2 5 0 d  a 

9 CMPPY 5 09 d 4 35 3 66 ~ CMPPY 
5 0 0 d  4 1 9  ~ 6 1 s  

10 BPPY 6 17d I 08 BPPY 
6 0 9 d  I 62 

11 ~ (B-p-OMeJCyPY 5 25 d 3 40 ~ 77 s (B-p-OMe)CyPY 
5 10d 466  

12 APAsY 5 84 s r APAsY 
5 8 0 s  ~ 

13 APPY 5 5q s, br 2 50 d ~ CMPPY 
5 49 s, br 2 4 8 d '  

14 j APPY 5 54s,  br 2 4 4 s  br BPPY 
2 4 3 s  br 

15 BPPY 6 09 d 1 79 CMPPY 
6 0 7 d  I 34 

16 CMPPY k 4 98 d 4 40 3 58 s (B-p-OMe)CyPY 
4 9 7 d  389 3 5 1 s  

17 ~ APPY 5 40 d 0 50 2 45 d ~ CMAsPY 
5 3 4 d  0 5 0  2 4 0 d  ° 

5 10d 393 
5 (}0d 4 14 
6 17s, br 
609  s, br 
5 0 4 d  442  
501d  424 
5 0 7 d  394 
5 0 1 d  354 
5 4 6 s  
5 4Is 

3 6 6 s  

3 6 8 s  
3 6 6 s  
3 7 9 s  
3 7 7 s  
3 6 g s  
3 6 3 s  

Spectra recorded m CDCI3, 6 m ppm, J m Hz, ~H NMR chemical shffls were referenced o nternal SIMea, s = smgtet, d = doublet br = broad 
b 31p{tH} NMR 6(P) =25 48s, 2J(PPt ) =6 6  7, ~,(P) =24  75s, 2J(PPt ) =66  9 
~'~J(HP) = 2  13 
a ~J(HP) = 2  22 
*31p{llq} NMR 8 ( p ) = 3 5  28s, 2j(PPt)=31 2, ~(P) =35 17s, ' -JtPPt)-31 3 
f"J(HPt) =96  84 

"-J(HPt) = 94 67 
~, 4j(HP) = 2 37 
4J(HP) = 2 37 

J 31plIH } NMR ,5(p) =26  35s 2J(PPt ) = 7 3  9, .,5(p) =24 33s, ZJ(PPt)=69 0 
k 31p{iH} NMR ~$(P) =23  85s, ~J(PPt) =79  6 
131p{lH} NMR 6(P) =35 35s, 2J(pPt) =66  6 

31p{ 1H } NMR 6(P) = 25 6Is, 2J( PPt ) = 69 0, 6(P) =25 20s, 2J(PPt I = 69 0 
"4J(HP) = 2 33 
° '*J(HP) = 2 35 

s t ruc tu re  w a s  s o l v e d  by  cc ,nvent iona l  P a t t e r s o n  a n d  F o u r i e r  

m e t h o d s  A f t e r  the  a m s o t r o p i c  r e f i n e m e n t ,  a t h r e e - & m e n -  

mortal  d i f f e r e n c e  F o u r t e r  s y n t h e s i s  w a s  c a l c u l a t e d  to loca te  

the  H a t o m s  Calcu~.ated p o s i t i o n s  o f  a l l  the  la t ter  o c c u r r e d  m 

p o s m v e  r e g i o n s  c f  the  e l ec t ron -densx ty  m a p .  T h e  f inal  an-  

l s o t ro p t c  f u i l -ma t t ax  l e a s t - s q u a r e s  r e f i n e m e n t ,  i n c l u d i n g  the 

Table 6 
Crystallographic data for 18 

Formula ~C.2H3sCI2OzP2 
Space group P2t/c 
Molecular weight 902 7 
Z 4 
a (/k) 13 855(3) 
b (/~,) 14242(3) 
c (/~) 20 173(4) 
/3(°) 10931(5) 
De (g cm 3) 1 60 
D O (g cm -s )  1 58 
p,(Mo Ka) ( cm - i )  40 3 
R(Fo) 0 043 
R(F~) 0053 

f ixed c o n t r i b u t i o n  o f  the  h y d r o g e n  a t o m s ,  g a v e  a c o n v e n t t o n a l  

R ~ a lue  o f  0 0-43 T h e  f inal  w e t g h t l n g  s c h e m e  w a s  w =  

1 / [ o - ( F )  + ( p F ) 2  = 1 ] w i t h  p = 0 0 4  N e u t r a l  a t o m  scat ter -  

l n g  f ac to r s  w e r e  t aken  f r o m  R e f  [ l 1 ] R e a l  a n d  i m a g i n a r y  

c o n t n b u t m n s  o f  a l l  n o n - h y d r o g e n  a t o m s  w e r e  i n c l u d e d  in the 

c a l c u l a t i o n s  A l l  c a l c u l a t i o n s  w e r e  ca r r i ed  o u t  u s i n g  the  

M O L E N  p r o g r a m  p a c L a g e  [ 12]  o n  a V A X  2 0 0 0  c o m p u t e r  

PosJ t tona '  p a r a m e t e r s  a ;e  l i s t ed  m T a b l e  7 ,  m t e r m o l e c u l a r  

b o n d  d i s t a n c e s  a n d  a n g l e s  a re  gqven in T a b l e s  8 a n d  9. r e spec -  

t t ve f f  

3 .  R e s u l t s  a n d  d i s c u s s i o n  

3 1  Synthests and charocter~zatwn of  trans-[PtCl2- 
( ~2-C2H 4) I C-y! ida) ] eontplexes 

Z e l s e ' s  sa i l  r eac t s  w t th  o n e  e q u i v a l e n t  o f  c a r b o n y l  s tab i -  

l i z e d  y l i d e s  P h 3 E C H C O R  ( E = P ,  A s )  In m e t h a n o l  to fo rm 

mi c ro cD ,  s t a l h n e  y e l l o w  p rec ip i t a t e s  1 - 7  ( E q .  ( 1 ) )  w h m h  

i m m e d i a t e l y  sepa ra t e  f r o m  the  s o l u t i o n  m h i g h  y i e ld .  
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Table 7 
Poslnonal parmneters and thezr e s d s 

Atom r y z B (A) 

Pt 023717(3) 0 15127(?) 042670(2) 2641(5) 
Cll 03509(2) 00318(2) 0 4 2 0 7 ( 1 1  389(5) 
CI2 02260(2) 00844(2) 05342(I) 453(6) 
PI 00578(2) 0 2623~2) 03405(I) 290(5) 
P2 0 3642(2) 0 7604(2) 0 5048( 1 ) 2 99(5) 
O1 0 1981(61 04050(6) 04237(4) 5 1(2) 
02 03404(7) 08114(6) 06387(4) 56(2) 
C1 02384(7) 02080(7) 03376(4) 3 1(21 
C2 03182(7) 02035(9) 03099(5) 4t(21 
C3 03098(8) 02435(9) 0246715) 44(2) 
C4 02239(8) 02913(8) 02073(5) 40(2) 
C5 01432(8) 03000(8) 02332(5) 38(21 
C6 0 1517(61 0 2599(7) 0 2970(4) 2 8(21 
C7 -00245(6) 01615(7) 03145(5) 30(2) 
C8 -00480(9) 01291(8) 02462(6) 43(3) 
C9 - 0  122(1)  00595(9) 02214(7) 5 7(3) 
ClO - 0  1747(91 0 0276(9) 0 2639(8) 5 8(3) 
CII - 0  1518(91 0059(I) 03307(7) 62(3) 
C12 -00774(9) 01287(8) 03565(61 47(3) 
Cl3 - 0  0294(7) 03598(7) 03201(5) 37(2) 
C14 --0082(1) 0384(1) 0.2518(71 62(4) 
C15 -0155(I) 0457(1) 0 24fl0(91 88(4) 
CI6 -0178(I) 0498(1) (~ 294(1) 95(5) 
CI7 -0126(1) 0471(1) 0361(11 86(5) 
C18 -00523(9) 04023(9) 0 3745(8) 5 9(3) 
C19 03951(7) 07691(7) 04257(4) 28(2) 
C20 04887(7) 08030(9) 04260(5) 40(2) 
C21 03110(8) 08074(8) 03643(5) 43(2) 
C22 04400(8) 07777(9) 03017(5) 45(3) 
C23 03467(8) 0748(I) 03006(5) 47(3) 
C24 03239(8) 07409(9) 03626(5) 41(21 
C25 04271(7) 06605(8) 05547(5) 35(2) 
C26 0 5186(9) 0 630( I ) 0_'i499(6) 5 4(3) 
C27 05700(9) 0555(1) 05885(7) 62(3) 
C28 0529(I) 0509(11 06325(7) 59(3) 
(2'29 0438(11 05381t9) 06383(6) 56(3) 
C30 03862(9) 06152(8) 06004(6) 45(3) 
(231 02282(7) 07517(9) 04614(5) 39(2) 
C32 01832(8) 0662(I) 0.4661(61 55(31 
C33 0077(11 0657(11 04438(7) 80(4) 
C34 00206(9) 0736(2) 0,a366(7) 98(5) 
C35 00621(9) 08200) 04492(6) 75(4) 
C36 0 1697(81 0 833(11 04734(6) 5 5(3) 
(237 0 1311(71 02532(6) 04311(5) 28(2) 
C38 0 1813(7) 03402(7) 04591(5) 34(2) 
C39 02458(9) 0343(1) 05377(5) 49(3) 
C40 04085(7) 08663(7) 05530(4) 31(2) 
C42 0437(11 0951(1) 06682(7) 62(4) 

Amsotroplcally refined atoms are gaven m the form of the lsotropm eqmv- 
alent thsplaceraent parameter defined as (4/3) IJB( 1,1 ) + b'B(2.2) + 
c~B(3,3) + ab(cos 71B(t,21 + ac(cos~)B(l.3) + bc(coscoB(2,3)] 

yMle = APPY (1) CMPPY (2) BPPY 13) BCyPY-OMe t4) APAsY (5) CMPASY (6) BPA~Y (7) 

The compounds are stable m the solid state but dertvattves 
1-4 begin to decompose in chlorinated solvents within a few 
hours to give a mixture o f  products in which the salts 

[R'3PCH2COR] [PtCls( ~2-C?_H41 ] were identified by corn- 

partson of thetr spectroscopic data w~th those of  authentic 
samples prepared mdependently (see Sectton 2 3 and Table 
2) ln the  IRspectraofcomplexes 1 -7 the  v (CO)  stretchmg 
band of  the coordinated carbonyl stabthzed yhdes falls m the 
range 1639-1699 cm ~, at about 100 c m -  ~ higher than those 
of the corresponding ybdes (see Table 1 ), mdmating that m 

all the complexes coordination of  the yhde hgand revolves 
themethmeearbonatom [13] IRspectraof thesedenvat ives  
show also two wb~attons between 300 and 350 c m -  t m the 

regmn of  Pt-CI stretchmgs. For these complexes we suggest 
a trans geometry around the Pt atom cons~denng that for 
compounds cts-[PtClaL(ylide)] (L=PMe~_Ph, y h d e =  

MeESCHCOPh, L = Me2S, yhde = Me(Ph i  SCHCOC6H4- p- 
CI) the u(Pt -Cl)  trans to the yhde ligand falls below 300 
cm - t  [13a,14[ and on the basts of the data reported for 
complexes of the type trans-[PtCl2(NCR)2 ] [15] also for 
whtch two bands welt  observed m the Pt--CI region In addt- 
tmn thts assignment is also supported by the high trans effect 
of the coordinated o!efin hgand [ 16] The ~H NMR spectra 

exhthlt the yhde methlne proton resonances as doublets for 
complexes 1--4 and as smglers for derivatives 5 -7  m the range 
5.48-6 82 ppm The resonance of  the methme proton ts 
always flanked by the ~95pt satelhtes with 2J(HPt) of 1 12- 

117 Hz which are m agreement with analogous coupling 
constants found for other Pt(II)  C-coordmated carbonyl sta- 
bilized yltde complexes [ 13,14,17 ] The atp{ tH} NMR spec - 

tra of denvaaves ] -3  and 4 dmplay a sharp resonance in the 

Table 8 
Bond distances (A) 

Atom I Atom 2 Dlstalace Atom 1 Atom 2 Distance 

Pt CI 1 2 353(3) C13 C18 1 38(2) 
Pt C12 2420(3) C14 C15 1 41(21 
Pt C1 1 98(!) C15 C16 t 36(3) 
Pt C37 2 088~91 C16 C17 1 36(3) 
PI C6 1 79(11 Ct7 C18 1 38(2) 
PI C7 1 800(9) C19 C20 1 38(11 
PI C13 1 80(t) C19 C24 1 39(11 
Pt C37 1 777(81 C20 C21 1 38(2) 
P2 C19 1 79(1) C21 C22 1 39(I) 
P2 C25 1 79(1) C22 C23 1 36(2) 
P2 C31 l 79(1) C23 C24 1 39(2) 
P2 C40 1 790(9) C25 C26 1 37(2) 
O1 C38 1 19(1) C25 C30 I 39(2) 
02 C41 1 20tl) C26 C27 1 37(2) 
CI C2 1 39(2) C27 C28 1 37(2) 
CI C6 1 42( 1 ) C28 C29 1 37(2) 
C2 C3 I 37(2) C29 C30 1 39(2) 
C3 C4 I 37( 1 ) C) 1 C32 1 40(2) 
C4 C5 I 39(2) C31 C36 l 39(2) 
C5 C6 l 380) C32 C33 1 39(2) 
C7 C8 1 39(1) C33 C34 1 35(3) 
C7 C12 1 37(2) C34- C35 1 32(31 
C8 C9 1 40(2) C35 C36 1 42(2) 
C9 CI0 1 37(2) C37 C38 1 50(11 
CIC CI1 1 35(2~ C38 C39 1 51(I) 
CI 1 C12 1 40(2) C40 C41 1 50(1) 
C13 C14 I 37(2) C41 C42 1 48(2) 

Numbers m parentheses ate e s d s m the lea~t slgmficant thgas 
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Table 9 
Bond angles (°) 

Atom I Atom 2 Atom 3 Angle Atom l Atom 2 Atom 3 ;~ngle 

cII  Pt cI2 90 2( I ) c i4  c t5  c16 121 t 1 ) 
Cl I pt c1 92 ~( 31 c15 c i6  c r  126,1 i 
c!  ! Pl c'~7 177 *it 3) c i6  c i7  c18 1213{ 2) 
c i2  Pt cI  176 913) c i3  c18 Cl7 121~ t t 
C12 Pt C37 8g 9t 3) It2 C19 C20 121 4~6, 
CI Pt C37 88 4(4) P2 C19 C2,~ 119 418) 
(26 PI C7 109 6(5) C20 C19 C24 1'9~ ] 
C6 PI CI3 1164151 CI9 C20 C21 I20 It,~ 
C6 PI C37 1040141 Cl~ C2O C21 ~2~ ~1~:) 
C7 p1 CI3 103 6t4t C20 C2i C22 ~26r i 
C7 PI C37 1094141 C21 C.7.2 C23 12~ I I 
CI3 PI C37 113 8(5) 1222 C23 C24 120 6~9) 
C19 P2 C25 t09 915) CI9 C2a C23 ]7.01 t 
CI9 P2 C31 108 I ¢4; P2 C25 C26 ~ 19 8t9i 
CI9 P2 C40 1066151 P2 C25 C?0 ]23 7"g~ 
C25 P2 C31 111 6(5) C26 C25 C~O 119( 1 ; 
C25 P2 C40 110414) C25 C26 C27 ~2t { I 1 
C31 P2 C40 110 1 (5) C26 C27 C2g 119f 1 
FI Cl C6 118 5(7) C27 C28 C29 121 ¢ I ) 
C2 C1 C6 II 5 2(9) C28 C29 C30 12t ~ t 
Cl C2 C3 121 3(9) C25 C30 C29 ] i�t l ) 
C2 C3 (24 123 ~ ! ) P'2 C31 C32 l ~8 2(9 
C3 C4 C5 11911 ) P2 C31 C36 t ~9 719~ 
C4 C5 C6 119 0(9) C32 C31 C36 ~221 I ) 
PI C6 Cl 1099(71 C31 C32 C33 ) l~t I 
Pl C6 C5 126 7(7) c32 C33 C34 t20t 2t 
cI C6 c5 123 ( ! ) C33 C34 C35 ~23~ 11 
PI C7 C8 118 218) C34 C35 C35 ]22( 1 
PI C7 C12 120 6(8) C31 C36 (735 1 t61 i) 
Cg C7 C12 120 I f9) P~ C37 P_~ I(~2 3~5 
C7 C8 C9 120 ( l ) P~ C37 C3~ ~062161 
C8 C9 C!0 1 t9 ( l ) PI C37 C38 ' t2 7~ 6) 
C9 CI0 CII 12t (1) Oi C38 C37 ~24 !~81 
CIO C! i C12 120 t 1) Ol C3g C39 119 ~3~ ~) 
C7 C12 e l l  l 19 f l )  C37 C38 C39 I16~191 
P1 Cl3 CI4 121 (I)  P2 C49 C41 113.917~ 
PI C13 C18 118 1(8) 02 C4t C,~ ~2t 3'9~ 
C14 Cl 3 C18 120 ( ! ) 02 C4! C~.2 123~ l 
C13 C!4 C15 118 11 ) C40 C4! (242 ~ 16~ ! ) 

Numbers in p,'u'entheses are e s d s m tlm least s~gmficant digits 

range 27 2 1 - 2 9  11 and 39.62 ppm. respectively, which are 

consistent, as well  as the magmtude of  the corresponding 

195Pt-slP couphng constant (Table  3 ) ,  with the values 

reported for several Pt ( I I ) -coordmated pbosphomum yhde 

systems [ 18] The  olefimc protons of compounds 1 - 7  gwe 

rise, m the IH N M R  spectra, to a single resonance in the range 

4 .65 -4  75 ppm with relatave ~�spt satelhtes (2J (HPt )  = 4 8  3 -  

51.0  Hz)  while the IR spectra show a weak band rangang 

between 1520 and 1527 cm -~, cbaracteristac for P t ( I I l -  

coordinated ethylene complexes [ 1 9 ] .  due to coupled 

*,(CC) + 8~(CH21 modes of  the olefimc systems [ 2 0 ] .  The 
13C{ IH} N M R  spectra (see  Table  4)  give some mtemsraag 

mformatmn about the ylide ligand which are worth) of  com- 

ment. It was shown that the values o f  t J ( p t - C ) o r . ~  in com- 

plexes trans-[ PtX2 ( olefin ) L ] , in which the hgand L does not 
show ~r-acld properlaes, can be correlated to the relative trans- 
influence o f  the l igand L [ 19b,2i  ] .  In coraplexes 1 - 3  the 

carbonyl stabilized C-coordm,~w~d phosphe~um yhde~ d,s~ 

p]a) values of  i J ( ~ - C ) c ~  between 103.65 a~d 106.58 Hz 

whale the corresponding arsonram yltues. ,a c~:mplexes 

5-7 ,  show JJ;Pt-C~czt: , values al)out 9 Hz smaller. Since 

b~gher values of  IJ(Pt--C)czm indicate a to,~er trans- 
rafluence [ 2 t b ]  o f  the corresponding trans Iigand. 

these IJ (Pt -C)cza"  dma sogges~ that arson!otto )hales have a 

larger trans-,nfluence than the corre~q~nding phosphor_lure 

ones. Comparing ~ e s e  values with t h o ~  reported for other 

L hgands ra compounds of  the ~-pe trans-{PlCI,Irf'- 
C~H4)L] [22]  it Is p~sslble to inser~ the c ~ o n ' r  ! s t a b ~ l : ~  

yhdes in a seines of  hgaods ordered in fur, erich of increas- 

ing trans-influence: NCMe < C I  < p )  <_NH:R_<NHR:<< 

carbon3 t stabilized phosphonmm yhdes < carbon}t stabilized 

arson!urn yhdes << Me. Furthc..  it~ the ' aC  ~: H } NIMR specwa 

of complexes 1 - 3  the ~J(Pt--C ; ,  ~ .  varying between 587.62 

Hz for Ph~PCHCOPh to 61 Z 8 6  for Ph .,PCHCOOMe, appears 
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to parallel the ylide baslelty as reflected by the pK~ values of 
the conjugate phosphonlum acids [ Ph3PCH~COR ] CI [ 23 ] 
The same trend is obse~ red in the ~J( Pt~)y~,d~ value,, for the 
arsonmm yhde derivatives on going from complexes 
5 to 7. However, the pK, values of the arsomum sah~ 
[Ph~AsCH,COMel' and [PhxAsCHzCOOMeI' arc not 
reported and their detenmaauon by polenuometnc titration 
i,s complicated by ~,low kclo-enol eqmhbna [241 However, 
likewise with the corresponding phosphon;um yhde,,, it Is 
reasonable to assume that the baslclty of the PhaAsCHCOR 
systems increases in the order. R = Ph < Me < OMe, so that 
the ~J(Pt-C)rh,~ values could be taken as an redirect meas- 
urement of the bas~clt3, of ylides for which the usual titration 
methods are unsuccessful 

32 Reactton of trans-[PtCle(rl2-C:H~)(C-yhdc)] l~tth 
ylides 

Transition metal complexes having coordinated olefins can 
react with yhdes in two different ways. O) by nucleophthc 
attack of the yhdic carbon atom to the coordinated unsatu- 
rated double bond with the formatmn of metal-alkyl derwa- 
tives I25] or (u) by attack of the yhde to the metal ccntcr 
with subsmutmn of the olefimc hgand and formation 
of a metal-C(yhde) it-bond [ I ]  By addmon to trans- 
[PtCl:(r/Z-CzH~)(C-yhde)} complexes of an eqmmolar 
amount of yhde, only the subst~tulaon of the ethylene occurs 
and the bis-yhde Pt(lf) denvauves 8-17 are obtained tEq 
(2))  

y~e  = ~ e  = ~PPY (a) C~PP ~ 19) BPPY ,t0t BCyPY-O" ~ (I 1, ~PAsY (12) 
y~,~ = APPY y ~  = CMPPt ¢13~ 

• =AP W . = ~ w t | 4 P  

• . /~p=y . = C.A~P/~y(17 s 

Up to now. only one example of a bis-carbonyl stabilized 
ylide Pt(Ii) complex ts known, obtained b~r reachon of PtCI~ 
and two equi',alents of Ph3AsCHCOPh in refluxmg CH3CN 
[26] All the compounds prepared following Eq (2) are 
very stable in the solid state as well as in solution but only 
the complexes 8.11,14, 16 and 17 show a good solubdlty in 
the common organic solvents In the 1R spectra the bands 
corresponding to the v(CO) vthratmns appear n, the range 
1624-1693 cm - ~ indicating that both yhdes in all these com- 
plexes are C-coordinated to the platinum atom [ 131. The 
NMR spectra (Table 5) of complexes 8-11 display some 
interesting features Each of these compounds can exist as 
two thasteremsomeric forms~ as previously shown for similar 
Pd complexes [4a,d]. owing to the simultaneous pre~nce 
on the metal center of two asymmetric methme carbon atoms. 
In the ~H N ~  spectra the 2tiidlc proton resonances appear 
as two close but disunct doublets (having slightly different 
~J(HP) ) in the range 5.00-6.17 ppm. shifted ~ 0.3-9.8 ppm 
upfield with respect to the corresponding signals in the start- 
ing con,pounds 1--4 Complexes 8 and 9 show also two proton 
resonances, which can be a.~signed to -Me and -<'~qc groups, 

C[ H ~1 C O R  H H 

ROC~,~C - [p, - -  c ~ C O R  R O C ~ c _ _  Pt - - C  "J jH"  
/ \ / \ 

RS RR,SS 

S c h e m e  I 

"e ,Ix'ctwely, arising from the R5 and RR.SSdtastereolsomerlc 
,tructures (Scheme I ) 

Consl,,tently, the 3~P{~H} NMR spectra of derwalwes 8 
and 11 display two smg!ets for each compound, with asso- 
ciated ~"SPt satelhte~ For complexes 9 and 10, unsatisfactory 
~P{ ~H} NMR data were obtained because of their very low 
solubility in all solvents Unlike the parent palladium bls- 
yhde complexes {4a,d]. the Pt(II) derivatives 8-12 did not 
show dissociation m solution of the yhde hgand as shown by 
the absence of signals relative to the free yhde m the ~H NIVIR 
spectra and m the ~P{~H} NMR for the more soluble com- 
plexes 8 and 11 In ~ddmon, by reacting 8, w~th five equiv- 
alents of the more nucleophthc yhde CMPPY. In CH,CI2 
~olutlon, the unreacted sterling bJs-yhde complex was recov- 
ered m hl6n yield after several days at room temperature m 
contrast to what was previously observed for Pd (II) bls-yhde 
systems [4d] This feature is m agreement with the general 
higher stabdl~y ofa Pt(II)-C(sp 3) versus Pd( II)-42(sp 3 ) o-- 
bond [ 27 ] and, In the case of yhdic complexes, m analogous 
Pd( l I ) -  and Pt(lI)~2(yhde) allyl denvati',es [ 13b,28]. In 
complexes 13-17, prepared following Eq (2),  the platinum 
atom is bonded to two different carbonyl stabdized yhdes 
They are almost Insoluble compounds, and the ~P{ IH } NMR 
spectrum was obtained only for 14, 16 ( both showing only a 
slightly broad signal for each yhde hgand) and 17 IR and 
~H NMR data, reported in Section 2 and Table 5. sho~, that 
in all complexes both yhde hgands are C-bonded to the plat- 
mum in a trans-configurattoa and no spectral evidence of 
equthbnum with the free yhde m solation ~s shown 

For complexes 13 and 14 some data are worth mentlomng 
In the ~H NMR of 13 while the methmlc resonance of the 
coordinated CMPPY show the expected two doublets, the 
yhdlc signals of APPY appear as two slightly broad singlets 
due to the value of 2J(HP) = 0  Hz as previously noted m 
stmdar denvatwes [4d] The same conslderatmn can be 
applied to the broad signals of the BPPY hgand m 14, while 
APPY d~spla 3 ~ only one broad resonance probably arising 
from very close chemlcat shifts of the methmlc proton of the 
two dlaslereolsomel s 

3 3 Cychzatlon reaction ofrrans- 
{ PtCI_,[C(H)(PPh3)COCt1312 } 

When a THF suspension of complex 8 was refluxed over- 
night, a color change from yel!ow to white of the insoluble 
material was observed. After filtration, the product showed 
m the 1R spectrum two strong bands at 1707 and 1640 cm-  
and m the Pt-C1 region two vibrations at very low frequencies 
( 282 and 250 cm - t ), The 3~p{ t H | NMR spectrum exhibited 
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a stagier at 25 01 ppm, assocmted with ~'~SPt satellites, and a 
second resonance at 19 76 ppm very close to that of the 
phosphonmm salt [Ph~PCHzCOCH3]CI (1981 ppm m 
CDCI~) In the ~H NMR spectrum the ylide proton resonance 
was observed a.s a doublet at 4 57 ppm with a -'J(HPt ) of 122 
Hz, thus suggesting a direct bond of the methme carbon wflh 
the platinum atom [ 13,14,17] Further, the '3C{'H} NMR 
spectrum, m agreement with the 'H and 31p{ 1H} NMR data, 
sho,~ed resonances corresponding to the phosphomum moi- 
ety (6=  39.98 d, J(CP) =58 6 Hz) and to a Pt(lI) coordi- 
nated yhde hgarM (t5=32 00 d. IJ(CP) =56 7 Hz) These 
data match closely with those reported by Burmeister 
and co-workers for the cyclometallated dlmer [Pt(,u- 
CI)CH3COCHP(C6H4)(CrH~)~]2 obtained bv refluxmg 
PtCl2wtth twoequlvalentsofAPPY m CH3CN [3f] Wecan 
reasonably suppose that a slmdar cyclometaEatlon reaction 
happens on refluxmg complex 8 m THF Hc, wever, in our 
case, after prolonged and successive treatments of the product 
18 w,tb water, in an attempt to ~ash the phosphonmm salt. 
the corresponding signals remain still present m all the IR 
and NMR spcctra As a consequence, on the basis of those 
spectral data, we formulated for denvaUve 18 an ionic struc- 
ture (see Eq (3) ) wbach was confirmed by an X-ray crystal 
structure deterrmnatlon 

CHs O~C% H 
o _ c  / H Cl H * 

(3) 

ORTEP [ 29] plots of complex 18 are reported in Fig t (a / 
and (b) The molecule consxsts of a metallic amon (Fig 
l (a ) )  and a phosphonmm counterion (Fig l ib ) )  In the 
metallic anion the Pt atom has a geometry vmual!y planar 
and is part of a fi,,e-membered cycle The structural data. 
angles and distances, of the cyclometallated yhde hgand are 
very stm|lar to those reported by Burmeister and co-workers 
for the dtmenc derivative [Pt(/t-C1)CH3COCHP(CrH~ )- 
(Cells)z]: wbach contains the same cyclometallated yhde 
framework [3f] Also the P t ~ l  l':ngths (2 420 and 2 353 
.~), that m our case are relative to two terminal chloride 
atoms, are not much different from those reported for die 
above chloride bridged dimer (2.438 and 2 384 ~,) 

The associate phosphonmm cauon shows the structural 
data characteristic for ~ese t)pes of salts The phosphorus 
atom is approximately tetrabedral with a P-C(40) (Fig 
1 (b) )  distance of 1.79 .~, v, bach is m agreement w,.th accepted 
values for P~2 ( sp 3) bond lengths in phosphomum ions [ 30] 
and the spatial arrangement of the s3 stem suggests a ~,eakl~ 
dipolar interaction between the poslti',e phosphorus and the 
carbonyl oxygen atom. 

An alternative method for the synmesls of den,.atlve 1~, 
was found during the characteriza|mn of complex 8 A 
CHzCI~ solution of this complex remained for several da3,s 

c11 
elo C] 

C9 

e c~c37~ C= )c1~ 

el7 

e l  
C15 Ci 

C2 

( 

C42 

C2~ C20 

~22 C40 C41 

Clg 

C23 02 

C C28 

C29 

C3 C32 

( 

Fig 1 (a~ ORTEP plot of the metaihc anion, (bj ORTEP plot cf the 
phosphomum cotmtenon 

at room temperature The IR spectrum of the rcsuttmg white 
solution revealed the disappearance of the v(COl band at 
165t cm Z.charactensticofcompound8. andthe formaUon 
of two new carbon 31 bands at 1"707 and 1640 cm-~ Spectro- 
scopic and analytical characterizations of the product reco'~- 
ered from the solution showed that its data were identical to 
those of complex 18 obtained in refluxmg THF or CH3CN 
The transformation of complex 8 Into denvatwe 18. m 
CH.Ct 2 sotutaon at room temperature, could m',olve a mech- 
amsm in which m a first step the htghi 3, negatr<ely charged 
Pt center can be protonated by traces of HC1 present in the 
CH_,Clz sol'.ent. A success, re transfer of the proton from the 
metal to a coordinated yhde hgand with elimination of a 
phosphonium cauoa followed by an mtemat oxidative addi- 
tion reacUon of the remaimng coordinated yhde ligand and 
subsequent reductive ehmmaUon o f HCt from a Pt ( IV ) inter- 
mediate [31] could account for the formation of the final 
cyclometattated product 18 The catal~,ucal function of HCI 
to promote the rearrangement of complex 8 ~s evidenced b) 
a separate expenmem In ~hlcb KzCO 3 was added to the 
solvem to chromate traces of kick Under these condtuons thc 
reaction does not proceed and complex 8 can be recovered 
unaltered after two weeks. Some evidence indicates that sim- 
ilar rearrangements happen also for the derr~ative~ I0 and 
13. and move detailed mvesUgafions regarding these prOc- 
esses are unde~vay 
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