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3- type ( H = Cr, Mn ) 
tione were preparedand 

was inveafigted by the norrci80fher- 
ma1 retbod in order to eluoidate the meahanism of decomposition 
and the eharaofer of deoempeeitien produofm. 

INlRODUCTIOBJ 

The.knvestigation of the-1 deoomposition of different 

oyano complexes with eeoondary [Ph,I]+ and tertiary [R,$G]+ 

noniume cation /1,2/ ie a ogntinuation of pretiou6 atudiee 

dealing with the them1 deoompoeifion of quaterzaxy amonium 

oyano complexes /3,4/. In contrast to very.a&luble quaternarp 

ammonium compouude, these cyan0 oomplexes are more likely to 

exhibit a o-lent oharacfer. It remalfs from thie property that 

the thermal etability of oyano oomplexei with *opium" oatione 

deoreaaea in thie o+der: R4H+ >R3S+ > R21+ /5/. Ye have found 

that an intexuotion between the "onion' oation and the oyano 

oomplex anion depending on the type of anion takes plaoe in 

the thermal deoompoeition and sfgnifiocmtly affeote the meehanieta 

of fhie dwemposition. In order to olear up these interaotione, 

we synthefiaed a few oyano complexes oompounda with mixed 

ligande 'or the type [M(CN)5NO]3- and investigafed the infer- 

aotion of *he ligande released during the thermal deoompoeition 

with the [R3S]+ uatione. 
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MEASDNING METHODS 

The thermal decompoaitioa Or the l ynthetizsd eubatanoez 

wa8 performed in a Derivatograph MOW OD 102 in a platinum oru- 

cible and argon atmosphere at temperatures up to POO°C. The rate 

of heating uaa iO°C pin", DTA sensibility l/5, DTG aenaibility 

1/10 and A1203 was umd aa a .&eferenoe l ub8tanoe. 

The volatile deoomposition produota were colleoted and 

analyzed in a separate experiment. Them decomposition products 

were identified by chemioal analymia and iafrared speotromcopy. 

The infrared spectra were reoorded with a speotxophotometer 

Perlcin Elmer Model 577. The KEr and CsI disc teohzique was used 

ill the speotral ramge 4000-200 om-' oalibrated by meana of poly- 

styrene. 

FZESDLTS AND DISCDSSION 

We prepared three new oyano cozplex oompounda, i.e. 

[W3S] 3 [ a(CN)5NO] , [MepI [ %(CN)5NO], and [Me3S13 [Cr(CN)5NO] 
by the reaotion of the silver salt of eyamo complex with a 

ooaqmund Me 
3 
SI or Ph SI, 

3 
containing tertiary aulfouium oation. 

This preparation ia analogou#~ to the preparation desoribed in 

our foregoing publication /6/. The forued complex compound oan 

be separated from the solution by crystallization. 

The aomparison of the therm1 decompositieua of these cont- 

pounds indicates that the ooupounda oontaining the [Mess]' 

cation8 are least #table. That icr due to different electron 

struoture of the eulfonium oation8. Vhereae the Me group8 tetra- 

hedrally ordered in the ]MS~S]* cation are bonded to sulfur only 

by a 1 !$-bond, pi;- &ibonda oome into existenoe between the 

r- eleotrona of phenyl 1Qanda aud the d-orbital8 of sulfur in 

the [Ph3S]+ cation. Owing to thils faot, the bond between the 

oentral atom and ligand beaomea stronger and the phony1 grouper 

are split off at higher temperature. The Ph-NC bonds get ~101'8 

stable in the exothermio effeot and subeequently MC ie 

released. 

AS for oompound.8 [PhgS13 [hr.~(CN)~pJo] and [Me3S13 [Cr(CN)rO], 

a secondary reaction takes place between the liberated NO ligand 

and Ph2S or Me2S arisin& from the oation to Sive sulforidea: 



- 773 - 

m2s + No LII, PhzSO + $ N;! 

Meg3 + No _I, Me2S0 + 3 N2 

whioh Pan3fest8 itself on the DTA ourve by a vismwxz8 exothemaio 

reaotioa while the NO ligaazd oom&n@ from [Me3S13 [Mu(CN)5NO] ha8 

no otidative effeof and 3.8 liberated uumd. 

Whether the NO &roup reaots with the preeent lisande depend8 

on the oharaoter ef the preduots ef 8plittixq (deoonponitisn). 

We have found that the lower 28 the value of 9 No, the more 

oapable is NC to umler'go a nuoleopbilio oxidation (for the first 

J oompound No t 1700 em -1 end for the recond one t/ = 1645 am-'). 

The oompoundr [Ph3S], [Fe(Cp)5No] aud (Ni?4)2 [Fe(CT5NO] which 

were inve8tigafed earlier /6/ are 8ubjeoted to similar nuoleo- 

philie oxidation. 

!L'his oxidation doe8 not appear with [Me3S13 [M.u(CN)5NO] 

beoaurre the Xl ligand ha8 no oxidation effect on the cation. 

Beoau8e of a hi&.& rl xo value of the NO group, this lipnd doe8 

not undergo a nuoleophilio oridation even in the oa8e of the 

reaotion proceed8 /6,7/. 

CONCLUSIONS 

An interaotion between the vouium 

oomplex anion dependin& en the type of 
P 

eation" and the oyano 

anion and oation appear8 

during the them1 deooapoaition of LmgS13 j~(CN)$'$ 

[HessI [Mu(CN)$UO] and [Me3s]3 [Cr(CN)$VO] and 8ignkfioantly 

affeotrr the meohani8n of deoompo8ition. 

At low value8 of 4 No the NO ligand oxidiees the liberated 

gaaeou8 deoomporrition produot8 and FhzSO or Me2S0 ari8e8. 

N2, MeCN, PhNC, EhCN, Mn3C, MnS, and Cr(CN)2 are al8e formed 

in the oour8e of thi8 them1 deoompo8ifion. 'lhe the-1 deoompo- 

sition of the8e compound8 has been oompared with the thermal 

deoompoaition of the previouely 8tudied cyano oomplex compound8 

oontaiuing the [Ph$]+ cation /7,8/. 
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