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The syntheses of the thionitrosyls and other complexes by the
reactions of Ru(COh(PPh3l" RhH(PPh3l4, Rh(NOlBr,(PPh3l, and
IrHCliPPh3l3 with trithiazyl trichloride are described. The new
complexes obtained have been characterized by elemental analyses.
IR. conductivity and magnetic data.

During the past few years a good number of papers
have appeared dealing with the various aspects of the
thionitrosyl complexes 1, particularly synthetic and
structural aspects of terminally bonded- and bridged-
thionitrosyls of the transition metal ions 2 In this note
we wish to communicate the results of the reactions of
(NSClh with Rh(NO)Br2(PPh3h. RhH(PPh3)4'
IrHCI2(PPh3h and Ru(COh(PPh3)2'

(NSClh, Ru(COh(PPh3)2' Rh(NO)Br2(PPh3h,
RhH(PPh3)4 and IrHCI2(PPh3h were synthesized by
the methods described elsewhere:'. Infrared spectra in
the range 4000-200 ern -1, conductivities and room
temperature magnetic susceptibilities of the complexes
were measured as described in an earlier paper".

Reaction oj[Rh(NO)Br2(PPh3)2] with (NSClh-A
solution (30 ml) of (NSClh (~3 mmol) in THF was
added at S C to a stirred solution of
Rh(NO)Br2(PPh3h (0.2 g) in CHCl3 (30 ml). The
stirring was continued at YC for another 24 hr. and the
resulting solution concentrated to near dryness under
reduced pressure. The semisolid residue was extracted
with benzene. On adding hexane to the extract. a
brown complex, di-n-thionitrosylbistdichloro-
triphenyl-phosphine)rhodium(I II) precipitated out
which was centrifuged, washed with hexane, water,
dried III air and recrystallized from toluene-
dichloromethane (I: I) as brown crystals of
[Rh(NS)Clr(PPh3)]2'

Reaction of RhH(PPh3)4 with (NSClh-A solution
(30 ml) of (NSCI)3 (~3 mmol) in THF was added
dropwise at S~C with stirring to a solution of
RhH(PPh3)4 (0.2 g) in THF (30 ml). Stirring at S C was
continued for further 2 hr. Brown crystals of
[Rh(NS)Cl2(PPh3)J2 were isolated by the procedure
similar to that given above.
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Reac ion of di-u-thionitrosyl bis(dichlorotriphenyl-
phosphine)-rhodium(Il/) with Itriphenylphosphine-
Triphe ~lphosphine (0.4 g) was issolved in a solution
of [Rh rS)CliPPh3)J2 (0.2 g) i CH1Clz (20 ml). The
resulti ~ solution was refluxed for 1 hr and to the
reactio mixture was added he ane in excess. A red
brown complex, [Rh(NS)CI1 PPh3h] was pre-
ceipitajed which was centrifuge , washed with ether
and dri d in vacuo,

Reaokon of IrHCliPPh3h with (NSClh-A
solutio (30 ml) of(NS(:lh was afded dropwise at SeC
to a stif ed solution (20 ml) of [I HCI2(PPh3hJ (0.3 g)
in TH The resulting solution was stirred for I hr
more d evaporated to near dryness under reduced
pressur . The residue was extraqted with benzene; on
adding ~exane to the extract an yellowish brown
compottd, [Ir(NS)CliPPh3)lJ was precipitated
which as centrifuged, washed -ith hexane and dried
in cacu

Rea of Ru(COh(PPh3)1 with (NSC/h-A
solutio of (NSClh in THF (30 m!) was added
dropwi with stirring to a olution (20 m\) of
[Ru(Cqh(PPh3)zJ (O.S g) in TH at Ioc. The mixture
was further stirred for I h, resulting solution
concenf' ated to about S ml and to the residue hexane
was a ed in excess to gi e a precipitate of
Ru(Ca CI(PPh3)2- It was cen rifuged and washed
several times with hexane. Te rasulphurtetranitride
was rec vered from the filtrate y drying in cacuo,

The nalytical data of the c+mPlexes are given in
Table 1 They are stable in air, s luble in chloroform,
dichlor methane and benzene ind are found to be
diama etic and nonconductin in nitrobenzene.

The reaction of (NSClh in THF with
[Rh(N )Br2(PPh3hJ at YC res Ited in the formation
of th known/ brown N -bridged complex,
[Rh(NS CliPPh3)]2' The appearance ofa broad band
at 830 <t 11 -1 [\'(NS) bridged] in the IRspectrum of the

Table I-Analytical Data of Complexes
Complex Fo nd (Calc). (%)

C H N S CI P Rh

44.6 3.0 3. 6.7 15.0 6.6 20.8
(448) (2.9) (2. ) (6.0) (14.7) (6A) (2IA)
58.5 3.7 2. 4.5 9A 8.6 13.2

(581) (40) (I ) (4.3) (9.5) (8.3) (138)

60.3 3.7 - 9.7 8.0
(60.6) (4.0) - (9A) (8.2)
51.5 3.3 Ir> 34 8.6 7.0

(519) (3.6) (I. 7) (3.8) (8.5) (7 A)



resulting complex in placeof the one at 1630 m "!

[v(NO) terminal] pres nt in the original comfl und
suggested the substituti n of the terminal (NO) ~y the
bridging (NS) group. e presence of NS-bridi was
further confirmed by i s reaction with (PPh3) hich
yielded a monomeric omplex [Rh(NS)CliP ~3h]
whose IR spectrum exh bited a shift in 840 em - Iband
[v(NS) bridged] towar s higher wavenumbers 1120
em -1) a characteristic and of Vterminal (~S)1,2. I new
band also appeared a 340 em -1, which co~ d be
assigned to Vtcrminal (R -Cl). It is, therefore as~ med
that the reaction of the omplex with (PPh3) pro eded
according to Eq. (1).
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Although two bands due to bridged v(NS) s
have appeared in the IR spectru of
[RhClzCNSXPPh3)]2 as a result of coupling of t 1two
cis (NS) groups, it see s that the interaction be tween
the two (NS) moieties i not large enough to w rant
the separation of two b nds ~ 830 em -I; instes the
cou~ling is just enoug to broaden the band 11 830
em I.

Reaction of (NSClh with [lrHCliPPh3h] y Ided
an yellowish brown co plex Ir(NS)CliPPh3)2 hose
IR spectrum displayed a band at 1120cm -I e to
I'tcrminal (NS), in close greement with the one I 115
em -I) already reporte for [lr(CO) (NS)CliP 3hl
and a band at 325 em -I assigned to I,Or-CI) (CI t ns to
CI4). It is, therefore. su gested that the compou has
presumably one of the wo structures (A orB)

The reaction of [R (COh(PPh3hJ with ( CI)3
gave the known cis-dicarbonyl co lex.

NOTES
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(A) (9) (e)

[Ru(CO)2ClzCPPh3)2]' exhibiting characteristic v(CO)
at 2064 and 2001 em -I (structure C)5, and N4S4 which
was recovered from the reaction. S4N4 has been
identified by a direct comparison with a sample
synthesized by the literature methods. Interestingly it
is the second example" cf the use of a complex to
synthesize S4N4 from (NSClh although recent reports
indicate that it can also be synthesized using copper
and iron 7 in place of the complex, Ru(CO}zCI2(PPh3h
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