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Summary‘ .- 

Complexes of the type &-[Pd(RNC)LCl* ] (R = Ph, p-Me& EL,, p-MeOc6 - 
H4, p-O2 NC6 H4 ; L = PhNC, p-Me& H, NC, PPh, ) r&ct with. bjfunctiorial 
amines, Y-NH, , such as ethylenediamine, o-phenylenediamine,. ethanolamme, _ 
Zaminopyridine and allylamine, to give the neutral carbene.derivatives c&-[Pd: 
{C(NHR)NH--Y)LCl, 1, in which the function+,group Y is not coordinated to 
the central metal. ‘J’he coordination of Y can be achieved only by-a further 
reaction -with NaClOi andlor AgBP, . Bis(ca.rbene) derivatives of the type 
cis-[Pd { C(NHR)NH-Y}, Cl2 ] (R = Ph, p-Me& H,; Y-NH2. = 2-ammopyridine) 
are also reported; they undergo chelation on treatment with NaClOi and de- 
protonation on treatment with KOH. 

Introduction 

Primary and secondary amines are known to react with-coordinated iso- 
cyanides to give carbene derivatives [l] . As an extension of-our previous studies 
on this subject, we have investigated the reactions of cis- [Pd(RNC_)LCl, ] (vvhere 
R = Ph, p-MeOCs H4, q-0, NC, & ; L = PhNC, PPh, ) withsoine blfuriktional .. 
amines, Y-NH2 , such as ethylenediamine, o-phenylenediamine, ethanolamine, 
2aminopyridine and allylamine & order to see whether the formation o’fthe’ -‘- 
ckbene might bring the Y group to interact either with the central metal or 
with other’ligands dfthe complex [ 21; Hydra&e and hydroxylamine;- for m- 
stance,.are reported.to @act with palladium~&d platinum isocyanide~$ompounds 
to form chelating dicarbene ligan& [3] _ 
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The products have been formulated as (I) on the basis Of. el&nental analysis (see- : 
Table l), conductivity .ed molecular-weight measurements, and UV: and- Ifi- : 
spectra (see Table 2?: No NMR.spectra could be recorded owi&:to the low. 
solubility of-the .compounds (I)..- . . 2 
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The Cis configuration is cdnfirmecl by the presence of. f%vo J’d-Cl-stretihing. 
frequencies k-the rarige 27’7~332 cm-‘:. As further evidence; the’b~omb.derivril_ 
tive, [pd {C(NH$%C, ijb QMe)NH-o+ IQNFz’> (PPlia)l+:] ., .prepke$ by. a .:- :Y.. 
met&heti&l,r~cti&, shotis-$w.o v(Pd-_Br) band& ‘at 268 axid 224 izlii_f.: aspect; : -- 
ivel$@e, functionti group 7X d&s.not i+rac~ w@h .pall+@n %d.givq a’+&’ I:::-._ 
omated Species. ti fact .th~ UV kpektra in &veral solvently are typic$l,_of 4x& 
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“~he~&ues in brackets refer to CHCI3 solutions. @-u(Pd-Br) 
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: :. 1 to &&ic~&d not ele&roni& factOr& Thus, p&iium(II) ‘bis(i&ja$ride) &n: -: --I. 
‘- p&es are ‘knownfo .rea& .with aliphatic and. aromatic mono&i& -to: &ve -. -' . . 1 

.:on the’isocyanide -carbon d&&lslinearl~ on the Han&&~ o &m&a&s ‘of the- -. 
a&&es [5]_‘Therefore cyclic-di&benewould be. favo&d’:by both el&ronic and- 
entrqpy fact&; but prevented by the marked instability- of the resulting 7- ; 
membered r&g. -. 

The: c&rdinatio~ .of Y ~d&e‘&ntral metal can be promoted by treating 
compl~xes,~(I) withNaC104 and/or-AgBF4 (eqn. 2). 

(where R = Ph, p-CH, 0C6 Hi; X- = ClO;, BFi; Y = Cz H4_NH2 , o-C6 H4 NH, ). + : 
i- NaX 

.This reaction does not occur forY = C2 H4 OH and.CH, -CH=CH* . This is not 
unexpected in view of the poor. affinity of palladium towards oxygen donor 
ligands and its low tendency to give cationic olefin~complexes. 

Compounds (II) behave as uni-univalent electrolytes in CHJ OH solution. 
We propose the above structure with chloride trzzns to the carbene group on the 
basis of the Pd-Cl stretching frequencies. These lie in the range 299-310 cm-‘, 
in agreement with those of the cationic complexes tmns-[Pd(carbene)L Cl]- 
ClO, IS] : However, the produ’ct [Pd { C(NH-p-C6 l& OMe)NHC$ H4 NH1 ) (PPh3 )Cl] - 
C104 shows two- v(Pd-Cl) at-333 and 305 cm-’ respectively, which may be due 
to the presence of the two isomers in the solid state. Unfortuna&ly, this could 
not be checked by~NMEmeasurem&nts because of the low solubility of this and 
the other.compounds of type (II). 

The 1 H and 31 P NMR spectra of the platinum(I1) derivative 

I- 

Me 

1. %how~th& only. one. isomer is present_in CHCl, solution 173, and indicate the ’ 
a~ovf&r&ture~_which is also-thti &ru@urd .found-in the solid @Ate .[ti(Pt*):.- :. 

.~ ‘. y+i?::] L_T.l$ e r&tionS’shownin Scheme:1 have.&qibe&ist&ied; .I....:- .:-. : : : 
_.( :. .~._. ..- 
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By treating cis-[Pd(RNC)2 CI, J with an excess or 2aminopyridine, 
the bis(carbene) derivatives (III) are obtained.- These products have a cis con- 
figuration-as shown by their far IR spectra inanalogy with other bis(carbene) 
derivatives of Pdn .[leJ . In this case also, chelation can be brought about by 
chloride abstraction with %aClO, 121. The complexes (III) can be easily de- 
protonated yielding the neutral derivatives (V) [S 1, which contain two Pd-C 
G bonds. The co&pounds (IV) qd (V) probably retain the same C&S configuration 

: as their parent complexes (III), since in the arklogous reactions of the monocar- 
bene derivatives r,o change of configuration has been observed 16, S] . 

Experimental- .. 

._ 
: General 

IR spect& were recorded.in the 4000-250 q&-l range with a Perkin- 
Elmer 621 spectrophotometer and in the.range 400-140 cm-.! with a Beckmann 

-IR 11. HexachIorobutadiene mulls and NaCl plates-were-used in the 4006- 
:1300 cm-’ range, Nujol muIls and CsI plates in the 1700-250 cm-’ range and 
:Nujol muUs and thin polythene sheets in the 400-140 cm-’ range. KBr cells 
of 1 mm thickness were used to record the spectra in solution phase. The vibra- 
tionalspectra of carbon monoxide and water were used for calib+ion. .The-- 
acCuracy is beheved to be -+---1 cm-’ . UV spectra were recorded with a. Perkin- 
_Rhner 356 instrument. ~Conduct+ity~measuremenl+ were p_er$ormea-.$vith.an I;gR 
3216B conductivity bridge; NMR spectra were recorded on a V+n ~000~iristiu_ 
kent, with ‘JTMS.ti_int.e$nal sedaid; .:.. ., . .I ‘. : -. : : ::. -/I: : _ 
: The pa.lladium(I‘I)-‘-isocyani& complexes were pre&red'by .pubIish&d.. -.’ .[ ,. 
&ethods._ AlI solvents ~4 starting &+ir@w’er& reagent.~~e,:ada’~~r~,lis~~. :. 
+hoht .wer purifica$ion. .:‘: _ ., .._ - T. :_) : :__ :. - ,. : i_ ‘; ,:; .._ 
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iii ,~~~a;at-~n Dfl~~~ r;Zonocnrbe~-~ deriunfiues [pd (RNH-c(NH--y) jl;crz.l-; : _ .. 

.- ._::&:the .mono&beiie d&ati+es were pr&&-ed as fol&s.:Th$&dium- 
(~)~derkti~ti [Pd(RNC)L&] (l-mmol)-susperided &d/or..dissolved & 5~0 ml 
of. CEkl~:.wz(s~tr&t&_ Gith the stoichiometrk kniou& of the bifunc~ional 
~kmirib NH*.“Y (NH, -Y./Pd -1jl). .‘I%& &&on was stirred overnight, and 
a&& co&e&ration_ m_ vacua the product-was precipitated .with ether. Purifica: 
tion was effected by reprecipitation with ether from~a dilute CHC&‘solution_ 
(Yields 70-80%). 

(ii) Preparu ti on of the dicarbene derivative [Pd {hYTIi~(NHC~ Ha N) 2 Cl2 J 
[Pd(RNC)* Cl2 ] (1 mmol), dissolved in 50 ml of &Cl, was treated with 

ti excess of Ampy (Pd/Ampy l/6) a& the solution was kept at room tempera-. 
tqe fo? fourdays. After concentration invacuo, the product was precipitated 
with ether. The crude bis(carbene) derivative was purified by reprecipitation 
with ether from a.d.i+te CHCl3 solution. (Yield 85%). 

(iii) Preparation of the perchlorate catiopic derivatives 
The starting Pd” carbene derivative (1 mmol) was suspended in 50 ml of 

a saturated methanolic solution of NaClO, and stirred overnight at room temper- 
ature. The solution was evaporated to dryness in vacua, CH2 Cl, was added to dis- 
solve the cationic derivative, and the product precipitated with ether (yield 80%). 

_. 

(iv) Preparation of [Pd(PP& ,I (PhNH-C(NHC, H4NH2)} Cl]BF, 
[Pd(PPh, ) {PhNH-C(NH& H4 NH, )} Cl2 3 suspended in 100 ml of acetone 

vg.s treated with the stoicbiometric c@autity of AgBF_, (Pd/Ag 111). The sus- 
pension was stirred during 1 h at room temperature, filtered to remove the. 
AgCl, and concentratedin vacua. The product was obtained in 85% yield by 
precipitation with-ether, and did not require further purification_ 

(vj Pre&ra tion of &d[RNkC(N& H4 N)] 2 -) 
. . {Pd[RNH-C(NHC, &N)] 2 Cl2 ) (1 mmol) suspended in 50 ml of CHCIJ 

was treated with the stoichiometric amount of a methanolic solution of -KaH 
(Pd/KOH l/2) at 0” under stirring and then kept at room temperature for 2 h. 
The splution- was taken to dryness, then.CH* Cl2 was added to dissolve the 
neutral -@lladium(II) complexes an-d, after filtration, the crude product was 
preciijitat&d with petroleum ether.‘Puri&ation was by reprecipitation with 
ether--petroleum ether from .a dilute CHC& solution. 
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