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Absiract: Ruthienium( 11} Chlral Schiff base cowplexes derived f{rom
L-histidine with pyridine Z-carboxyaldehyde, b5-methoxy eand 5-chloro
salicylaidehyde have been synthesized. The complexes were characterised
by elementisl enalysis, IR, UV-visible speciroscopy, conductance measure-
ment, magnetic susceptibility, electrochemical studies, optical rotation
and circuler dichroism spectra. The conformational aspects regarding
the asymmetric arrangement of substituted Schiff base ligands around
ruthenfum({111) fon have been discussed. All the complexes show an ir-
reversible redox potentisl In the renge ~0.36 to -0.40 volts corresponds
to Ru{Ili)/Ru{1l) redox couple. In the case of the 5-substituted salicyl-
eldehyde this show linear dependence on Hammet parameter op.

Introduction

Aminoacids and their fluoroanalogues have received much attention as anti-
fungel, sntitumor snd chemotherapeulic sgenls in recent yearsi-". The [ufidemental
reguirement in the design of these compounds is io obtain an aminoacid materisl with
high optical purity. A varlety of organcruthenium(iI) complexes of aminovacids such
as glycine, D,L-alanine, L-valine and L-phenylalsnine with norbornadiene and 1,5 cyclo-

octadiene have also been reporieds.

In continuation of our previous warkﬁ we present in this communicetion the
synthesis and structural characterization of ruthenium(IlI) Chiral Schiff base com-
plexes derived from substituted aldehydes viz. pyridine 2-carboxyaldehyde, 5-methoxy-
salicylaldrhvde and 5-chlorosalicylaldehyde with L-histidine. The steric and confor-

mational aspect around ruthenium(III} ion sre reported.

Resulls and Discussion

All chiral Schiff hases were synibesized by reported procedure7. The
ligands derived Dom 5-chiero and 5-methoxy salicyleldehyde are yellow in colour
while that of pyridine Z2-carboxyaldehyde is brown. These complexes are highly

air sensitive, The lgands have been characlerized by physicochemical methods7'8.
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The smi(:h‘g.:metris: compusition of the .complexes 1-3 is consistant with the

elemental analysis. 'Millimolar sulution of the complexes 1 and 2 in methanol cor-

respont o a 1:1 eifctrolyle (85-90 Ohw™' cn? wor™l)

“j ¥
mol "), The magnetic suspectibility

uf the vomplexes lie in the ronpe 1,49 {o 2,08 .M.

while the complex 3 is a
non-elecirolytic in Jpe  sulvent (5 Onm™ om?

showing the paramagnetic nalure
of the complexes,

B cll: H20 ] cl TZO cl
(N%\ Réu/m >Ru/
0" | o K* 0 ‘i o
MeO «; " 0 o’ v \é/\éo
- C4HeN2 - oMo -
Complex - 1 (S form) Complex - 2 (R form)

In the IR Hpn(;l\‘a of the ligonds and the complexes a band near 1635~1600
t:m~j is due o azombthine group which vverlaps with the asy-COO strelching modes
and the € = C/C=N'{ring slrelching bands. ‘This band undergoes a modest decrease
on complexation to h‘}e metal jon". The sym{-CUOD) streiching vibration lie at 1415

mn'—1 while (he rinh} sirelching viralion lie al 1354, 1130 and 1475 cm"1 in ell the

Table 1: Optical Fbtation, Electronic Absorption and C.D. spectral data for Ru(IIl)

Chirel Séhiff base complexes

fod-
134

~1 =1
Complexes Abs. (a1’ N max M @) e (ae)
configu~ -2 -1
ration deg.cm g
1. 5-Me( Sal L-hi“ichlornaquo«- 8 +124. 6° 550$h(400}, 30.3(~1.33),
ruthenate(I1I1I) a73(1281), 25.0(+0.78),
270(2322) 21.5({-0.12),
18.0(+0.4)
2.  5-C1 Sal L-.hisdﬂchloroaquc- R -80° 601(372), 31.2(~1.7),
ruthenate(111) 320(1596) 25, 3(+0.89},
19.0(+0.32)
3. Pic L-hisdichldfoaguo- R -137.2° 510(748), 31.3(-1.2}),
ruthenate{111) 366(1328}, 23.5{+0.28},

342(1500) 19,8(+0.31),
18.8(+0.29)
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1

complexes. In complexes 1, 2 and 3 a broad band at 3400 cm™" along with two

deformation bands at 1100 and 1170 cm-1 have been assigned to v (0-H) and §(O-H)

modes, respectively. These results are in consonance with those reported earlierlo.

In the far IR region v (Ru - C1) and Vv(Ru - N) lie near 330 to 345 cm-l.

The electronic spectra of complexes 1 and 2 recorded in methanol and that
of complex 3 in acetonitrile show high intensity charge transfer band near 270 nm
(e = 2322) while the LMCT band lie near 320 (g= 1596) to 373 (¢ = 1281) nm. The
position of LMCT bands also depend on the substituents attached on the ring moiety
of the Schiff basell. The energy of the band decrease in the order 5-Cl Salhis 2
> 5 CHZO0 Salbis 1 > salhis® “pic his 3. The d-d bands lie near 510 (¢= 748) and

601 (¢= 372) nm.

The C.D. spectral data is summarised in Table I. The C.D. spectra of

5-MeO Salhis (Fig.la) is quite similar to that of 5-Cl1 Salhis (Fig.Ib). They show

']0 ‘‘‘‘ a slipht difference in the
+ 0.8} . . .
N C.D. intensity as compared
106}
- to the unsubstituled com-
10.4F
+02: plex which is comparable
pr
0 to the C.D. effect due to
\0-0.2: the presence of withdrawing
R irA
L (5-Chloro) and  donating
.Gk
- (5-Me0Q) pgroup in the close
-0.8
-1.0F vicinity of asymmetric C
_]2;\J atom conlaining L-histidine.
-l4r 1 ' 1 The structure of the com~
3- N
333 25 20 16.6 MZ plexes reveal that the
H kK 5-Me0 Salhis complex has
Fig. Ia c.D. spegtrum of 5 MeO Sal L-his- p

dichloroaquo ruthenate(III) complex

in methanol a non-bonded inleraction

between the histidine mole~

cule and methoxy ‘“group
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+0).8F while 5-chloro Salhis does
-

+0.6F not have such a steric inler-

*0.4E action. This suggests that

+0.2F

N /\ the strain for conformatiop
U R T

of the ligands aifect 1ihe

G.D,  inlensity  wilhoul the
. 12

C.D. patterns . Due to

the steric interaction be-

tween the methoxy and the

T Y1 T 1T °7v 3 ¢V ¢ F ¥ %

-1.4 histidine molecule complex

-1.6 “i'j 2'51" 2‘ 15‘[) 02 1 acquires the SS configura-
3 . K 0 . N ) =

H tion in methanol which is

kK .

Fig. I b C.D. sggetrum of 5C1 Sal L-hisdichloro- also evidenced by its opti-

i thanol 5
aquorufiienate(III) complex in metha cal rotation [a]DZo - +124.6

While in the complexes 2 and 3 the ligand is stereo specifically coordinated to ruthe-
nium moiety so tha}{ the gauche chelate ring is located in )\ conformation with small
preferences § form,, Similar relationships among C.D. spectra were also reported
6,12,13

earlier THys in all the complexes the steric interactions between substi-

tuents at the azombthine group and those on the chelate ring provide the driving
force for both the pyeferred conformation and configuration.

In the liggnd field region the C.D. bands with positive Cotton effect at
18.0 to 19.8 kK hav}e been assigned to both the d-d bands and gpin forbidden ligand
bands. This bandi,/;mdergoes blue shift with an increase in the donor strength of
the group attached|to the schiff base moietylz. The charge transfer band lie at
21.5 to 25 kK due ité d-m* transition of the azomethine group. In the higher energy
region the ligand M—nr* azomethine transition band lie at 30.30 to 31.25 kK. The
shift of both the dbarge transfer and ligand transition with azomethine substituents
is consistent with fhe inductive effect of the donating or Withdrawing group on the
ligand levels“.

The cyclic”voltammogram D.C. polarogram and differential pulse polarogram

was recorded in me‘ hanol water mixture with 0.1N NaClO4 as supporting electrolyte
i

vs Ag/AgCl. ‘The mplexes show irreversible behaviour and Ru(III)/Ru(ll) reduction
potential lie in th"trange -0.36 to -0.40 volts versus Ag/AgCl for all the complexes

(Table II). The | values were plotted as a function of the Hammet o-p parameter
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for unsubstituted® and § substituted salicylaldehyde. The linesr relationship indicate

that the electronic effect of a substiluent is transmitied through ligand to the metal

in the complexesn.

Table 2: Electrochemical data of 5 substituted Chiral Schiff base complexes.

(ve. Ag/AgCl) at 25°C

Complex Substituent parameter E!;
o
p
5MeQ Sal-his ~0.27 ~0.36
5C1 Sal-his +0. 23 -0.40
Pic~-his - -0.34
Sal-his 0 -0.38
-0.6¢4
. Galhis
-0-4F calhis  5aNM® ol
Meo o2
1)
>
o =035}
>
™~
N
w
-03r1
) \ [l |

i
-0.2 -0.4 0 +0.2  +0.4

e
Fig.II Plot of the E, values vs the Hammett % for

5 substituted Chiral Schiff base complexes
Experimental

RuCla. 3“20 was {rom Johnson and Mathey. The compounds 5-chlorosalicyl-
aldehyde, S5-methoxysalicylaldehyde, pyridine 2-carboxyaldehyde, L-histidine were
synthesized by known procedureﬁ'7. All the complexes were prepared under argon

atmosphere. The progress of the reaction were checked by TLC from time to time.
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Preparation of the c*mplexes

To a hot ;nethanolic solution (1.0 mmol) of the above Schiff bases were
added (1.0 mmol) of KZ[RUCIS(HZO” in a 1:1 metal: ligand ratio. The reaction
mixture was refluxe¢ to 10-12 hrs in an argon atmosphere. The completion of the
reaction was checke& on TLC. After that the solution was filtered under an argon
atmosphere. The fi!trate was concentrated to” about 10 ml and the complexes precipi-
tated by diethylethe,t. The complexes were recrystallized in the same solvent. They
were dried in vacub yield: 59%. Anal. Calc. for complex 1, C,32.26; H,2.68; N,9.20.
Found: C,32.05; H.#.GS; N,9.13. Complex 2, C,30.07; H,2.11; N,8.08. C,30.02;

i

H,2.10; N,8.07. C(implex 3, C,33.26; H,3.02; N,12.92. C,33.21; H,3.01; N,12.89.
Physical measuremen&

Micro analy}sis of the complexes were performed on a Carlo Erba Analyser
Model 1106. MolaA conductance was measured at room temperature on a Digisun ele-
ctronic conductivity \bridge. The IR spectra were recorded on Carl Zeiss Specord
M-80 spectrophotometLr in Nujol mull/KBr. Electronic spectra were recorded on a
Shimadzu UV-visible recording spectrophotometer model 160. The magnetic moment
measurements were n§ade at 298°K by Gouy method using Hg[Co(SCN)4] as calibrant
and experimental sué&;eptiblllties were corrected for diamagnetism. Cyclic voltammogram,
d.c. Polarogram and“, differential pulse polarograms were recorded with a Princeton
Applied Research (PAR] instrument. The optical rotation of the complexes in methanol

and acetonitrile was rneasured by polarimeter DIP-360 Jasco Machine. The C.D. spectra

were recorded in methanol by Jobin YVON-Paris.
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