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Abstract

A comparison smdy was made [or te resetion el e oo carbooyl By (OO0 ; with peounrcne ArN o Nar,

This rencrion was nacitered in two kinds of zolvents, “elusne and n-octane which yiclded new trirutheniuom
carbonyl conples, Ruy {py NADACO) The reaclions o aeoarenes AN NAT with R (CO) L formed the
fodlorez troebear commpond ol Ruslpe-MAr( OO0, far—C H Be-13 in low vicld Tn adddon, 10 new izomers
species of woenomuclear ovelometallaled of RudBrla) LN =t Cul -4 (O in dillereny percentapes. The
mechapisimn of the reaclion demonsbrales thae the Jormaion o winuclear bis arvlimido complexes and

orthometallated was the resull of eleavage ol nilrogen-nitreger. bend. Moniloring this save evidence that the

renction is preceded fasler b presence of nreolane and slewly i presence ol wheene solvent. The proposed

steceeture of bis-arvl imsido trimathenium comples was based on the resulls of justrunental analysis,

Introduction

Thens lws been an extensive interest in the
chemistey af the retheninn carbony] cemplexss. So
far exTenaive interest has been done oo the reaction
o Bang{00 ) with weoarcnes. Speetrnseopic studies
wourisd  out o elueidate  the  razcetinn
forning  differcnt

g evelametallated

s
rmechanism by praducts  of
tzirutheninem comnploxes,
Accoeding Uy the Rlerature revisw the first cluster
cumnplesss of Tutheniumn tiad conaining the Ma;
sheletal lramework was reported By Sappa and
Milone [1] whoe sfwwed lhe reaction hetween
R (00 and nirrobenzene yielding B OO0 of 1a-
G and Ruon (CO{ps-Mphl. Paik
similar comploxes, formed W the reagions of
BugCO)s with nitvoarsaes [2).

dfore juvestipations of cliaraclerization of the
vomplexes By (puaipb) (. COWOO0, [3] and
Buy{{ps-Mphly (GO} [4], have bean dotemained by

means of x-ray difftaction stedica. The reactions

showed

buolween arokenzene and R, (S0 were examined
scveral years laler showed Thal the major product

was found to be  Lrinuclear bis {arylimido) cluster

swrnclure, thal conlimed b boih
spectreseomsally awd R-ray steacture sludies [5-7)

Beawee and  Homephery,  found thar che
reactions of  ArNSHAE with BastCil);; produced
il Rl A - N AT W OO A Ph, A —Ph,
CeHybde-3 CoHCF-3 CoHF-1 ar—Ar—CHMe-3)
i rasderste yields; Arear=Ph er CHybde-3, and
the cvclonzlallated
Rt LR =N H R 00 (R=H or Me 3 in Juw

vield. Sorme of the repnms explained tke niungen-

Wil

monatg 2ae

nilrogen double bond cleavage ol seobenecne by
irirulAenium pentabydrido complex {CF BRar)sps-
Hy-Hy  (Cp—n' C5M=,[7). The reactions of
lazsition mictal clustors have been o subjec! of
many studics, Those promote ooderstanding, 1be
Urgdnic
coutalning olefinie or aselyvlenic cenlers towards
metal varbowyl. Heoee, the ofenest of this work was

reaclivily ol wisalurated cumpuunds

hused on the preparaiion ol wrirotheniom carbonyl
clustor 1o make comparison study by using two
different selvant in ordor to isolate a now bia (aryl
imiddir) might  be
colwelvably net ag a cood reactant for suceessful

cluster  complexas  which

ISEN:1515-5%12




reaction, O the ather
{phenylimido) trirathenium cluster product can

displace by mone or bidentate phasphines |8, 1.

coupling hand, s

Experimental section
Gencral eonditions

Al tne umdar
nitrogen @nd na special precautions were tiken 40
wxelude air duting work up, since most complexes

roactionis  wers carlod oot

proved siable 0 air gs solids and for short time
dupended an the kind of solvent in the solitn -
actans and toluene snlvenls were dricd and distl led.
Column chromatography  was prefommed  using
Merck silica pel b of purticle siee 0400069 pum
(2302l mesh ASTM) and pedroleumn ather haeiling
runge B-R0C,

Instrumentation

Infrared recorded a3
dichlurumethare solutions naing a Vechic-llmer
svelers HNOFT-TR,
' NMR specira were recardad Nzing a varian
Gemimi =300 FUNMR spacitometer and refemmeed
te raeifua] chlotofarm [7.52 ppma). An clectran

specina WA

Impact (L1} mess spectra (Uit resolution znd high
resolution} was used. Secondary fon mass speca
spectvnelty (51 MS)  were recorded using a
V0A AT 25000 instrument (30kY Cs” jwm, curment
1 m 4, accelerating patentinl 8 BV 3- nitro benay|
Alechol matrix, soluticns i CHyCI: L Fast arom
bombardment FAL mass specra were olwained
onoa WO AADR 2N fnartument equipped with a
FALR sourve, Argon wos uied o the oueiting gas,
with souree pressures Dypically 10 % mbar: the FAB
pin voltape was 78 KV, current 1 A, The jon
aceclerating patential was 8 K%, The maudx was 3-
nivronenzyl aloched al e Besparch School of
Austealian Mational  Universily ot
Drepartment of Chenlistey, University of Westam

Chemistry,

Aushalia. The complexes were made up a= ca 1.5
M zelutions n acelune or dichloromethane: a drop
ip. Al ME were calculated with the nuz valuc
brused on ??Br, oy ar 'wsﬁu_;.
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Sturting materials

Bin (T3, was propared using a mew miodified
welhwd Trom che litergare 10,177 Rug (200
purchased stern chomicals, was used withoer furtier
Onhor bisznuth
mowder a mangaecse diexide {Aldrichy witl hish

purifieaslinn. chemicals  amincs,
purification were nzed as staning materals to
s¥nthesize avanrenss according 1w the litezatire

provederes [12, 13]

Reactions berween Ry (C0)),
dibromoazobenzene nslng

and 44°-

I- n-o¢tane (sobvent)
Aomiaturg Mg, 500 mye 078 mmal) and
dA7- dibroine acoberneens (530 mg 156 mizoly was
matsd ar reflux in Tl
reacticn wus munitoned by (TR} spectroscome to be

[(#} i} n-octane and

cotnplered alter (8 brh. The reaction mixmere was
laken Lo dryaess o owvaguury, 1Tl residuc was
dissoived 30 CHaCL (Gmly and then ranglgmaed
the wop of a siiice celune. The tolumn was tist
eaded  with liplt petroloomn,  The solvenl  was
removed from the eluant using 4 rolary evaporater,
allording trace amounts of an uoidentificd yellgw
poweder, lacreusing the polarty lo light petraleom /
dichleromedine (H17 Teclions were collected &
solvent was removed oo the second  eluent
affenling  uwn  wrange  eorystel.  whichk  was
reerysaailised hy dickloromethane S methanol, 1o
pive a low yield (390 mg, O LDmmele, 13%) This
wils idaaritied ng Ruy(pe- NCH-Bry, mp = 15847
The third sluant was obtained by increasing the
polariny o light petroleuo £ dichiloromelhane £8:2),
After rernoving e solvenl, omnge crvslals were
abained. L bey were  recrystallised [
dichloromethang! inehiane] 10 give o yicld ot (25
me, GhOZmmole, 2.8%0, which was idenlified as
Ru(BrCH M=MC,H:Br-4)- (00 mp=190 ", I'he
Bourlh compound was elutzd by dichicramethansa,
Aler reimeving selvenl a4 browidsit powder wie
which recryslallised b

obleined, WS
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(dichioronethans’ pethanol) W pive a yield of
P520mg EImmals, T9.0%] which was identified
as anuther isviner ol erihomelzlaled comples, mgz
=195 7,

2-Toluene (solvent)

Asoin (1) abowve, the misters was heated at
reflux folucne (80ml), for {3Gh} The reaction was
monitarcd by (IR) spectrascopy The  fioose
elutad light  petralawm

componnd  was with

affnrding trace amwmnrs of en unidentified yelloa

powder,  Tiv incressiig the polarity 1o light
petroleumn Adichiaramethane (9703, the second
compoeml  =Torded ormge crvstal, which  was

recryslallised by Cichlooonmelane dueldiao), o give
g lew wield (62mg, G07mmnle, 2%0). This was
identified w

Ru; fpy WNClL-Brm, mp = 158 70 The thied
compound and after remeval of solvent. oracge
then  recrvstaliissd by

eovslals  wers  oblained,

moethanol}  giving (9 mg.
DI oty 19%. This  was  Dlenfifled  as
RuBre 1= T4, (OO, mp 1490 07, The

forth compound wag alimtad by dicklosormethone [

(dicllererethene £

methannl, affiwding a hrawnizh powder, which was
recrystallised by dicldorsmetbaned  methanol,
yielding (446mg, .5 5%mmale, a8.1%). This was
identified

complay mp= 190 7,

a4 another isnmer of orthometnllated

Resutlt and diseussion

Mitregen-Milrogen double bond  cleavars of
aevarene by tnrulheniom carbenyl. The reaciion nt
(17 with {2} in presenee nf toluene  snlvert was
proceeded rmuch slower Clahe)y an 1140 6, while the
reaciion was faster and completed within &l at
elevated teraperatuce at 127 C' in the prescnec of n-
velane solvent 1o vizld Goth (3) and (da+4b) in a
dilterant nercentape ¥ield, as shown ju couation - 1.
The reactions eould ke arribired to rhe nitragen
deuble hond cleavage [B).

Yol. 91}, Decembwr, 2UG, ppSO-5T
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Mechanistic aspects and comparizen sfody of the
writh
presence of tro different aolvent

Taiz atndy cxplains the comperison of some

reaction of 1 4, A'-dihromoarchenceoe in

new Bis (Aryl imidel Idruheniom compieses Lnail
huve Lthe M2 shelelom, The mechanizmn al ohis
reaciinn meveilsd that the  fommicion of these
complexes from amnaranes required M= cleavage
creiarretd Al aunzie slape ol the redction. Firskl step of
the  trawslommalion-ivalved  courdination ol the
gragrene o e cluswer by the nirogen alems,
rerhaps piving an intermediale in which ane of the
M-0 bonds de brideed by the grodrene sl o B
(scheme 1), Slippage of the azoorcns aond further
interacrian with the third metol #lom 2esnlted in N-
cleavase  topsther  witlh  eleciron
rosrraopennal lollowing capping leading o apenioe

of the M triang’s,




Waleed Khxlnd Blahdi

Plsusible merhanizm Tor the reaction of 1 with azosrene

o oo 30 AT ar H‘*H__
(A) !tw?axlg::I:chL
N
AT
7
M
MN-NAr + Ar
(B)
AMF, N
&"‘f - i
[0

Ve

T BRI 5. M =Ko {scheme -1 - )
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The gvenlual cleavage of the M N band was
comsistant with the formarian of rhe o-scmidine
detivatives susk as (I€). A alterrative reaction can
take place when one nitrocen s coocdinaled o ane
Lhe
crelesuslallalion reaction |8,

metal  alom,  mamels well  —  known

Comparison ztudy

The reactivos betwesn arnarene and Ru 0,
wory vemicd oul in peo different kindz of salvents
{luluane and n-octane ), Manitoring the renetion by
gpectroscopic techniques  was wery  helpful o
clueidating, the reaction mechznism. 1o case vl the
tolucne solvenl in comparison with the o-oolane
{lablel), abtained
R {00, md aroarens inrefluxing toluene solvent
{36 Y. to afford crange B psMAe (OO, o 9%

wie?, associated with a smaller anownt of the

lhe rtoaction  was herween

vellow mononucizar cvelometallated comples |

Ruf G L= LB, (000, In addilion, another
izomer aof broven  maononuckesr epelometalaed
complex was afforded. A slightly highor vield
12.8% of the same absve rcaction occurred whei
the teaction carricd out by neoclans solvenl |6],
Similarly, Ru{C0).  afforded omage  Bus{ps-
MNAFLCOY, bul by g botter wield 200 secompanied
by a suller amounl (3.8%) af the mononuclear

cvelomctallated evnnples, amd @ [hriswnish poasder

Yol 92}, Decomber, 20Uk, pp S0-57

=Cience

0mg). 1p to owr keowledpe, this rke fiest study
that incleded o prepeguion ol big aryl (imido
complexcs contataing bronnide. Phe identliny oflis
reacl o e mionilered by 1R v O spriira. in casea
ol using toluens solven, thz reaztion proceeded tn
end alowly afier refluxing for 30 T in comparison
with dwe same reaction by ash, o-oeclanie sulvent
which proceeded faster after ¥ hinures, Thiz réacrion
wits exemoned seweral fimnes wsanpg diferent topes of
column chromalography flansil and silica, shoved
thal there was no 2lfecl ar the szparated complayes
v using  hoth
chromnatnpraphy

silien ur flordsil coinmm
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Table-1: Reactiung conditions nf Kug (€0, and azearencs in presence of toloene and p- octune  solvenis (analer

nitromen}
Yireld
-:Amrﬁ;—!—lt{d‘m g HER k17 == Ll pte o e T T - g‘:.
rhr | op-lr | =30 :.u;.], r=uchane Cvnma [{lu[ler."I.]':l;l:_:[-.rJ}g (24 AR
B} i
R el Ty =1 ol LB i
[y [Ak] Lrang
Fun B gl b= H, T 4 LTg
| (O ) (e)eis
Soomyg  [eB | eB (3 | el it seq | Columnm Foua{jg- AR (00 (2 !
|
. A rCT Ty W= 0L ) l.A
_ LN {30 Tiens
i
' Rt Bt g Hy i =TT, My 643
| ‘ 00, ($e)is -
The identity of ringheriot complex was
established by IR, '1INMR, M3 (secondacyion, Cs') !

1

and A} mass spectra.  lrinuchcniom  complex i i
: .. - - |
Showed in botk solvents similar cliacaclerizaliom i

i
properics. IR 000 oF the pooduct (33 Fig (1) in !

1
cyelabexane showed several Tands af the raogs ol :
(2096-1980) cm ' lndicating carbony] rougs [12]. !

: -
T i = :'
::, m:,l Il I.II.I' I_-' LI g e H 1 :
5 ™ e mmm e
z . . ] e A T =
i i owl L | I LIRS ST
b ik Ligure=2 :  HMME specmun of [Ra 00, K Brg oo,
& i The fast atnm  bombardment (FAIY tuass of
S e prodact{ 3] contains ians |BC0] (n=0-FHfh ]
q:‘:;.q_.. i ) : e Ty

Figore-1; FtIR of [Ru, (p-NCH R O0)]

On the other band 'HNME & (CDCL ) ¢ppm)
speclium  containg doubder ol 4672 (4 |, BH,
‘ICEI'!.‘BF}E. TI'_E;{_?}.

895, (£31; 367, [M-CO], (1007 §3% [M-ZCO],
(FEER1T [MAICOT, (100) 783 [MACO]. 155);
(11 727, [M-GCOM, (371 A90M.TO0T
According W ilese paramerzrs, the tacacioar
complexes  have the wrinuclear bis  farelimido)
cluster struclure and Lhis strengly confirmed by an
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x-ray struetre sody [13,14] Meamehile, the other
products of cyelometaliated were vonfirmed by x-
ey diffraction sty [15, 181 which clearly

demonstrated  1he  siouctore idenrity o e

cyclametnllated  vomplexss  consisted  of  rwn
different isomers,
Cooclusion

l. The cleavage of e silrogen-uilicgen
double bond el b asoarens was achizved

b uxing trirutbeniun carbonyl.

T

M onitoring the reaction using two ditfcront

solvents  (oluene and eestansy by
speclrpseopic techriques shawod hal the
reaction procecded very 2iowly (8hr] in
talawene 41 110 CF, while the Tzaclion
procecded faster (Rhr) in T-oclans
solvent at 127 C°
3. The peteentage yield of  lnrathcidwm
eomplexes products did not depend iz Lig

kind of solvents, bul depencd on tlhe tinge of

the reaction  refluxing  and  renclion
feniperarure.
4. There wax nit  ellect of  column

chromatography {flosdzil or silica) o the
resuleed poodsics,
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