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Summary

: Complexes of the type cis- [Pd(RNC)LClz ] (R Ph p—MeC,—, H4 , p-Me005
H, » D~ O, NCgH,; L= PhNC, p-MeC¢ H, NC, PPh, ) react with bifunctional N
amines, Y—NH, , such as ethylenediamine, o-phenylenedlamme ethanolamme, o
2-aminopyridine and allylamine; to give the neutral carbene derivatives cis- [Pd-
{C(NHR)NH—Y}LCI, ], in which the functional group Y is not coordinated to
the central metal. The coordination of Y can be ‘achieved only by a further ’
reaction with: NaClO; and/or AgBF,. Bis(carbene) derivatives of the type
cis-[PA{C(NHR)NH—Y}, Cl, ] (R = Ph, p-MeCsH,; Y—NH,. = 2-ammopyr1d1ne)
are also reported; they undergo chelatlon on treatment Wlth NaClO4 and de- ;
protonatlon on treatment w1th KOH ‘

IntroduCtiOri g

anary and seconda.ry amines are known to react W1th coordmated iso-
cyanides to give carbene derivatives [11. As an extension of our. previous studies
on this subject, we have investigated the reactions of cis- [PA(RNC)LCL, | (where L
R =Ph, p-MeOCG H,, p-Oz NC H,; L.=PhNC, PPh3 ) with some bifunctional -
amines, Y—NH, , such as ethylenediamine, o-phenylenedlamme ethanolamme
" 2-aminopyridine and- allylamme in order to see whether the formation of the
carbene might bring the Y group to interact either with the central metalor .
~with other hgands of the complex [2]1. Hydrazine and hydroxylamme forin--
stance, are reported to react with palladium and platmum 1socyan1de compounds
“to form chelating dicarbene ligands [3]. : . : '
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'Results and dlscussmn

On tteatment of cis [Pd(RN C)LClz ] w1th the stomhlometnc amount of
Y—NH2 a bls(ammo)w.rbene group is- formed accordmg to eqn. (1)
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The products have been formulated as (I) on the basis of elemental analysis .(seeig'.
Table 1), conductivity and molecular weight measurements, and UV-and. IR '
spectra (see Table 2). No NMR. spectra could be recorded owmg to the low
solublhty of the compounds (I).- . e
" The cis configuration is conflrmed by the presence of two Pd—Cl stretchmg
, 'ﬁequencms in the range 277—332 cm™!.. As further evidence, the bromo. deriva-
-tive, [Pd {C(NH-p-CG H, OMe)NH-o—Cs HyNH, }(PPh3)Br, 1, prepared by a:
metathetical reaction, shows:two »(Pd—Br) bands at 268 and 224 cm’ respect-
. 1vely. The ftmctlonal group-Y does not interact with: palladlum to.give a'5-co=: i
"Vordmated spec1es. In fact the UV spectra in several solvents are typxca.l of 4-co- e
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3300 (sh), 3252 m,
3138w

3170 m (vbr)

3280 m (br)
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- “The va.tues in brackets refer to CHCIj3 solutions. ° ‘V(Pd;-Bt)

o ordmate planar complexes, without any- absorptlon in the range 550—650 nm, ‘
- as'observed for.5-coordinate palladium (II) derivatives [4]. Conductivity - L
iy measu.tements in CH, Cl; and CH; GH ruled out the presence of any catlomc :

- species,’ ‘which could be formed by d1sp1acement of a chloride hgand by-Y, and o
- the molecular welghts are in a good agreement w1th neutral monomenc spec1es.= P

;ffA—;No displagement of L was observed."

: «Vbteworthy is the’ qiiference in réabtlvﬂ:y towards czs- [Pd(PhN C)z Clz ]
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the former y1eld only monocarbene denvatlves of type (I), showmg the v(N—— C) ‘

N of unreacted 1socyan1de rangmg ﬁ:om 2201 to 2219 cm Thls is probably due
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T to stenc and not electronic factors. Thus, palladmm(II) bxs(1socyan1de) com- .
E plexes are kniown to react with aliphatic and aromatic monoamines to; give .
i bls(carbene) denvatwes [1e] and furthermore, ‘the rate of nucleophlhc attack
- onthe 1socyamde ‘carbon depends lmeaxly on-the Hammett o-constants of the

" 'amines [5]. Therefore cyclic dicarbene’ would be favoured by both electromc and
. entropy. factors, but prevented by the marked lnstablllty of the l‘esultmg 7 =

- membered ring. -

< . 'The coordmahon of Y to the central metal can be promoted by treatmg

,complexes (I) with’ NaC104 and/or AgBF4 (eqn 2). v

(Where R= Ph p-CH3 0OC, H4 ; X CIO4, BF;;Y=0C; H4 NHZ ,0-Cg H4 NH2 )

RHN, Tph.a' : I RHIN _ Th:* : : .
}Cepd;C| 4 Nax —8E '>C—-Pd‘————-c1 x~ @
| HT,/ C‘I ‘ HN\/Y
YL ‘ T @

_This reaction does not occur for Y = C, H, 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 (I1) behave as uni-univalent electrolytes in CH; OH solutmn
:.We propose the above structure with chloride trans 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 trans-[Pd(carbene)L, C1]- - :
CiO, [6]. However, the product [Pd {C(NH-p-Cs H, OMe)NHC, H, NH, } (PPh; )C1]-
~ Cl0, 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. Unfortunately, this could
- not be checked by NMR. measurements because of the low solubility of this and
the cther.compounds of type (II).
' The'H a.nd 31 p NMR spectra of the platinum(II) denvatlve

- 1+
- V ) N: - v ; .. -
B B o,
E 4}' . : -
ci—pPt—Ci
. PMePn |- S

show that only or;e 1somer 1s present in CDCl3 solutxon [7 ] and mdlcate the
: aboy__‘ structure whmh is also the structure found in the sohd state [u (Pt—-Cl)
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By treating cis-[Pd(RNC). Cl, ] with an excess of 2-aminopyrid.ine,

- the bis(carbene) derivatives (II1) are obtained. These products have a cis con-

- figuration as shown by their far IR spectra in analogy with other bis(carbene)

: derivatives of P! [1e]. In this case also, chelation can be brought about by

. chloride abstraction with NaClO, [2]. The complexes (III) can be easily de-

: protonated yielding the neutral derivatives (V} [8], which contain two Pd—C -

* 0 bonds. The compounds (IV) and (V) probably retain the same cis configuration
. as their parent complexes (III), since in the analogous reactions of the monocar-

- bene denvatives ro cha.nge of conf]guratlon has been observed [6, 8]. '

.General -
; IR spectra were recorded in the 4000—250 cm” ra.nge w1th a Perkm—-
‘Elmer 621 spectrophotometer and in the range 400—-140 cm™! witha Beckmann
‘IR 11. Hexachlorobutadiene muils and NaCl plates were. used in the 4000—
1300 cm™ range, Nujol mulis and Csl plates in the 1700—250 cm’1 range and
‘Nujol mulls and thin polythene sheets in thé 400—140 cm™ range. KBr cells

of 1 mm thickness were used to record the spectra in solution phase. The v1bra-
tional spectra of carbon monoxlde and water were used for calibration. The-
aceuracy is believed to be +:1 cm™' . UV spectra were recorded w1th a Perkm— ;
Elmer 356 instrument. Conduct1v1ty measurements were performed with an LKB
3216B conductxwty bridge. NMR spectra were: recorded ona Vanan 1000 mstru— o
ment with TMS as internal standard. .

" The palladmm(II)—-lsocyamde complexes were’ prepared by pubhshed L

methods All solvents and startmg matenal Were reagent grade and were us RS,
mthout further punflcahon ' ST e RER O REOCANE =




- ,}I(z ) Preparatlon of vhe monocarbene derwatwes [Pd {RNH—C(NH-—Y) }LCI2 ]

S ~All the monocarbene derivatives were prepa.red as follows. The pa.llad1um~ h

e (II) denvatwe [Pd(RNC)LClz 1@ mmol) suspended and/or dlssolved in 50 ml

- ::of CHCl3:was treated with the stoichiometric amount of the bifunctional -

N {amme NH, Y (NH, —Y/Pd 1/1) The solution was stirred ovemight, and -
. after concentration in vacuo the product was precipitated with ether. Purifica- -
~tion was effected by reprec1p1tat1on with ether from a dilute CHCI3 solutlon. '

- (Yields 70—80%) |

(i u) Preparatzon of the dzcarbene derwatwe [Pd {RNH—C(NHCS H4N }.Cl, ]

: [PA(RNC),Cl; ] (1 mmol), d1ss01ved in 50 ml of CHCl; was treated with
“an excess-of Ampy (Pd/Ampy 1/6) and the solution was kept at room tempera-
-ture for four days. After concentration in vacuo, the product was precipitated

~ ~with ether. The crude bis(carbene) derivative was purified by reprecipitation

. ‘with ether frbx‘n a dilute CHCl; solution. (Yield 85%).

(iii) Preparatzon of the perchlorate cationic derivatives

The starting Pd" carbene derivative (1 mmol) was suspended in 50 m! of
a saturated methanolic solution of NaClO, and stirred overnight at room temper-
ature. The solution was evaporated to dryness in vacuo, CH, Cl, was added to dis-
~ solve the catlomc denvatlve, and the product prempltated vnth ether (yleld 80%).

( w) Preparatton of [Pd(PPh; ){PhNH—C(NHCﬁ H4NH2 J}Cl]BF,

- [Pd(PPh;) {PhNH—C(NHC, H,NH; )} Cl; } suspended in 100 ml of acetone
- was treated with the stoichiometric quantity of AgBF, (Pd/A g 1/1). The sus-
_pension was stirred during 1 h at room temperature, filtered to remove the
AgCl, and concentrated in vacuo. The product was obtained in 85% yleld by
preclpltatlon w1th ether, a.nd did not requn'e further punﬁcatlon '

(v) Preparatton of {Pd[RNhC(NCs N)] 2} , '

. {PA[RNH—C(NHC; H,N)], Cl, } (1 mmol) suspended in 50 ml of CHCla
was treated with the stoichiometric amount of a methanolic solution of KOH

(Pd/KOH 1/2) at 0° under stirring and then kept at room temperature for 2 h.

~ The solution was taken to dryness, then CH, Cl, was added to dissolve the
neutral palladium(II) complexes and, after filtration, the crude product was

precipitated with petroleum ether. Purification was by reprempltatlon with

ethel—petroleum et.her ﬁ:om a dﬂute CHCI3 solutmn SR ,
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