


determined hy x-ur mﬁdwwn W é&tg ore 3
¥ = 763.54, triclinic, Pi.
& w=7.0178) b = 9181(6): am.w:.uz}a *
oK = 9240247)+ /3 = 103.51 (. ¥ = 114,18 (5)°,
4 t@ﬁd(ﬁ)& «Z2=1, D In ™ 185 iﬂotatian).
D, = 1,868 400 m"%;i »mw; = 071069 a .
S QoK) = 5,74 mi"", PO00) =368, T =295 K,
R = 0s041 for 2818 reflections, Whe tridetate aldimine



:pme azoand the m“" eutﬁ:g. pathmol 2ad water molecules
e hydroge hmﬁiétctwh m&mmuj g the
water molecile is also banded to the carbaxylate O atom
£2.956U5)A7, The camplexss of L-bistidine derived ligaads
pmm €D curves shich are quasi-snanticmeric to those
urational, conformaticgal asnd vicinal

~0e80 ¥O »1+20V, ®OST Of thesse Sunplexes exhibik e

mm&@gm&miﬂmiﬂf cies oo the cyclic
voltemetric tine scsle. The pq / xm. rﬁm throw nght
on the factors 1ike compactnes:
mga andm of B->L U boading, Laeng
chemical behaviour of thesw mz.




The dlfferent facets of the coordinaticn chemistry of
 aldimine Gerivatives of anino acids of the ficst traasition
metals as well as the ligands themselves, have veceived
miﬂcx«b&a attentior, because of thu: relavance to various
eazymic (vitmmin B catalysed) and nocaensyaic reacticns of

| S «~amino acid "’2*“'8’32'89! Such reactions involving a

. nunber of elestzcn mahga:mmm. are coatralled
minlr by subtle conformsticnal effects around the HeG .

Waalamluummeialm;f‘yﬂ _ al~imine
acid canplexes inciunding those 0f ‘Coppex, hm baciy determi
through Xy analyses®31+32:80; (g 143 complexes in much
canes are mostly bridged ‘through catboxy
Bssides this, precise 20 NMR studies are difficult in such
parmngnetic systems: althmgh 1D NMR data of some of the

cading < tic Al (11123;
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2n(II) complexes havs beeu published; the major difficulty
isvers with small snergy barrier,
Ang the 24 MR spececa®* %9, e
atmmagnetic wz*nﬁ:zmmmaa a good prebe for
sluctdatiog m‘ammmmmmaagam

. aAlthough the sslicylidenamine ehirality (sa) mile has
been used exisasively for explaiaing the CD spectza of the
Zres ligmnds, wuly limited spplication of this rule hes s0
data (é:gs, the statement regarding sbsclute configuration/
 conformation ia terms of @ coupled cscillakor model) Of the
ca::eapmﬁing metal cmpz.am ,6.&;‘ in recent years tha
subject of determination of absolute coafiguration of in
£rom clrculer dichrolom within the G-d bends, has received
considersble attentionz but such studies usually nead
ccaplex formation of the organic molecules with a au:a.
- cluster, in order ¢o restrict the coafomatic

In th:l.a studg the pantagon &g
tioo geometry ©f the H@z“' sntity has been naad as & matris
for capplexing two sets of chiral ugman darivad from
L-/mci&at sad ascertein thelr absolute ¢ uratl
coaformaticn with the help af the SA ¢hirality zule sad NMR -
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duka: tha cm:dinmm node of the .uqanﬁ and m&
-z:mramats.m geokat Ty arcund txw aez entz.tx, have beea
ascertained in one cess through XZs-ray crystal stractuz
mcﬁiﬁaum. The cholce of histidine far this work has
mzm TRASS, %.Js» tlw histidyl residue. is pu*hm the
most impotht metal-binding site in bioclogical :xstm mﬁ
histidine is present in a large ouwsbar of ensyme active
cantres§/80,142144 The rich coordlasticn chemistiy of
the ddoxouranium (Vi) sposies and that sevaral physico
~chémical aspects of dicxouranium(VI) CONpOuRdE, Ssges
photochemistry, circularly polarized luminescence Mm'
| 8COpYs ©iG.. have been the subject of recenk publications,
makes this study an mt“amg oneX ,17,44-48 71,145,14?-150;‘

mviwoﬁtha:eeent Melmmmtbamjmaf

conformaticnal control of electrochenical behavicur and
. wice mﬁ‘”. as well as the cyclic voltamwetric studies

o 61 antum (V) complexes’ ot ' sty
ocoss, are undertaken using cyclic valtammetrys it iz a
| tempe:al method in which the mzm ef.thapotnt.tdm
Wwithmmmdmmofthemwlifem
_a&saciatfaﬂ with the cmfmaticnal changes. in thix chapter
we try to correlate the conformaticnal aapucts of the
chelat- rings (aanpactnwuomaly demanding mure),
a8 revealed by the elect:achm&cal pacameters of thn cyclic




mei.) or ;nlisy&ddthyét (3»155@; 1.25 mcl) 4o 10 ol
| n end thea avapaceted to dryneds
HASS was treated with m«:&m mwtemwnm excess
\avenillin or ssiicylaldehyds and then with dry methanol
to az:amu the iigand, hmﬂg behind KQl, 7The £iltered
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mathanolic solution was reduced to dryness in vacuo and the
zesulting prodact was £inally dried over CaCl, in a vacuum
Yields of these hygroscopic, orange«ysllow to yellow

colcored ligands wers around 50-60% Purity was checked
through elemental analysass.

ﬁ,['UO (ow»ms)z_z.w s To a warm solution Of OVeleHisHK
«2H,0 (0+35g, 1 mmol) in 15 ml methanol, 6o, (NO, )2.5339
{0425g, 0.5 mol) in 8 ml water was added, the mixture was

_ stirred for 0.5 h, followed by ;:onceatratim to gbout 10 mL
cn a steam bath and then left undisturbed for 3h. The
precipitated compound was filtered, washed with methanol-
water {¢:1 V/v), methanol, diethyl ether and dried over CaCl,
in vacud, '

thauv;alyr the 1igend may be cbtained in situ by
mﬂing arthmnﬂ.un {0.15g, 1 me:},) in S mi methanol with
a 15 ok ncthanol-watcr (131 V/Vv) soluticn of b-hiatidiac
.mmahyd:mhle:ide mmcz\ydrat. (o.;zxgg 1 mmaol) in KOH {D.112g,
2 muole), £ollowed hy reaction with vo, 1&6 ) 3-53 0 (0.25g.,
0s5 mmal) in 5 mlL methanol.



S5 my ﬂ&'ﬁﬂx‘: ':h‘

a7

*l’hi.s canpound may be prepared aztho: by using & amm:im
L-Hisk < {Oe3gs 1 mmol) in 15 nl methanol or the ligsnd
cbtained in situ £xam salicylaldehyde (0+125g, 1 @mol).
: loride nm@hydtm lmﬁlg; i M}a :

~

rou m.ug. 3.5 smol) aad fmmg the ab

1:'992 (av..uns) Mpyj j. 333% [’neg (w.m) (phu!} Jf- 1 e,
faa !S-:‘;»Hia) cai.pg)].za 0, fm {s_n-ﬁisJ (phan) _7.‘ 5,0

I & m aﬁlam Of OValwtid ;-;;ZHZG (0¢36§, 1 M) or
mHASHK {0v3g, 1 smal) in 15 ol methanol, was sixed with
2.2 -bigyﬂdyl (0.18g, 1 xmol) ox 1.1a-yhmmthze1m
mmﬁxyﬂ:um (B':‘ng 1 mmol) in 5 oL methanol, followed by the
addition of a solutiomn of :mz (ﬁ%}zuﬁﬁz@ (asSg. 1 mmol) in
palting mixture as worked up through the
é ssquence Of manipulaticnm.

Al :hulempimsmay&mbembga
sltaxnative proce g forma
£ollowed by reaction rﬂ.th z,a «hﬁpmdgl o Jnxaum

thea f, * and UGS, mzszngam islal molar proportion
at%mo}.mm st /v mediug, Ebrtblﬂ-(,.g hovaniliide
coanplexes the maount of mﬂmmmmtoo,osag (imh

aereas for the other system & slight excess of KOH (0.084g,
1,5 omols) had to be used. |




maiublt in ﬁi‘ﬁhgx sther, sli

dAmethyl sulfoxide.

\ }mm&mmj@.m
mmmmnmmm.mma&mm.
rophotoneter wmamm%a IR SpeCEIophoto

aaazm wase recorded m a Verian

ctroaete htﬁﬁ%,:ﬂ.ﬁmzami_;; 5

wers &lso reccrded on a Varian Xi.100 spectroneter, . The acid

~ dissociatiocn constants of the partly dsprotanated ligaads in
£ (90,) 4 (S-Tmtilm) (Selemih tﬁ-ze)zjﬁ%a. were Eaasuced

(Sgst:miea digital pH meter, model 335) :ln mssthanol-water

{3::2 v;M at coastant Lcaic streagth (0.1M8aQh0) at 30% hg




a Flatimm ﬁ-n Muaxz electzode and

.i*byma&mmmmmzmamm




 potentiostas functioning in conjunctica with the CVa27 unit.
The latter configursticn afforded a faster rate of electroly-
atinae £0il (4.2 cm X 2.2 am). The referencs electrode wes
bed sbove. The wide glass tube contalning the

pue&n:m eoll muuy a:.m:m was £X fv;mi-ma with an

kept !.mz.atqé £rcn the am@h aeluxz.m hg & vyeor glass dlak.
amayﬁmwm:mgu mwmmmhm -

| ﬁm mmumwmmmww:
‘dbumanum The structure




(Mdrzek; 1’996} yreg:mg mm@m zefinement with . |
nonhydroges atons anisotzopically Goaverged £0 R = 0,041 md |
Ry um&a?.. ttering factors for neutrsl a&m and
mm;lm& étsp::sien corvections were - taken from m
Literstare’™ %%, N3 catculations were performed oo the
vax 8650 computsr systems Atanic coordinates are listed in
Teable iI-2, bending dstances axd angles in Table IL.3 ad
" anbsctropic temperature fectors in Table Il-t,
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w ] fcﬂziav-a-m} mmJ‘c&aﬁqu@ ixystallizes
| dcliaic space group 91. he Waﬂaﬁ

: nﬁ caw ﬁﬁ m mel
a::m mam with the .

peatag \"’f‘fﬁff{- bipysauide Te two nitzogen atam of 2,3 -bipye
"’“ﬁ" have slightly dlfferent Ui Band 1engtna’®S, me exis
of m cm_-cai boad xmg mmmﬁ . 48

mmaa}wmmmxmm? nething
;ogen atoRs TS 4.2%4¢3° below the equitoriel plane aad
he phenoxide W&mu%ﬁp sbove ity cae LH4) 7 of
the m nitrogen atoms M 2:2 -htgy:iéyi i3 on the sguatorial-
plane, whi!.e the other cae fs{S)J is 2.2° sbove it. In

| mﬁmaﬁ)waﬁsmmmaz&maimm
acid residue are s,z-za" sbove the equatorial plsaer
z_"xmj 1s 3,5° above m m&ma plane =nd LH(8) 7 is
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Figure II-1: Atom numbering scheme of/ U0, (OV-L-His) (bipy)_ZCHsOH.HzO.



Figure II-2: Molecular packing in crystals of
| - Lfmz(ow-n-msl. (bipy) _Z‘.caloa. H,0,
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Pigure IY-3: ORTEP diagram of /UC, (OV-I~His) (bipy) 7.CH,OH. E,0
Thermal ellipsoids represent 40% probabil:lty‘ o
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1.2 betow it, i,e., the two aromatic rings of the neatral
donor moletule are slightly bent with respect to its AP
The chelate ring puckerings czn be easily visualised using a
Dariing z@nmmg’ 363@ - This diamagaetic moacnuclear complex
with Leaning acid residie, has been used hera as a model for
mderstan&ng its 13 ¥R and CB spm and alao those ©of
ezs!:m :alated specles.

W A comparative study (‘I'&le xx—s: i‘.ignres IXS
and II-6) of the IR spectra Gf OV-L-RisHK.2H,0 and

Fa U0, {OV-L-His) Oaipy);j.caiﬁﬁ_.ﬁza@ reveals the fouwzng
features 3 the )/ (CHsN) mode is lowsrad on coordination and
in same of theas Complexes this IR band is spriti®e18¢161;
the brosd frec ligand band due to the ) (C-0) mode ccupled
wﬁmm&mvmm:m of the phenciic -OH group, changes
©0 @ sharp band Gf the V (C-0) mole (phenaxide group)3s the -
AGY =V o) value of the =00, group is 190 et ond it is
consistent with unidentate carboxylste coordinatic®ir?3,

‘ cemparabh :s:R data ars ¢ abserved for the othex rtinent

o cmglaxea mept for 4‘(8 5 )5 (S«leiila) (S-b—msﬁ}z (ﬂze) o #8H;00

where a broad band is cbserved at 1619 cw™’ dus to the presence
of two types of azomethine groups (vide  H NMR data) as well as
ccordinated ago groupss the nature of the IR banda around
1210.1190 ew™" 1a slso dlfferent, due to the presence af



Tridentate imine scid coordtasticn is inferred in sl
these canes mspz fox E {893} (s-r.-ms) i&b—ﬂiﬁiz (ﬁzegzj

j m nunber

In most cases the esymmetric stretching frequency
of the maz’“ entity is 5 sha@ pedle acconpa
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tabulated (Table II.8)2,

A perusal of the 1H MMR spectrum (Figure IZ.7) Of OVaimHisHK
+2H,0 along with its expanded runs over relevant regims, reveals
the following impocrtmnt aspects s~ the ligand consists of two cale
formers (89% mnd 11% respectively), the dominant coe belng I and
a smaller contribution from the other cne arising from anticlocke
wise rotation ahom': the C = .c/3 bmdad (Sdl-n!_lj}t the aﬁi‘b&oﬁﬂ |

COmplexation
2% 7 Aryl
with the Uo2
o ~ entity-

s=;,=HisH’szo;LéLéH1§a?} R R 170° <H ccﬁ/;<180°=
Rryl =imidazoleg:oup. | | : 60°<H ccxa/3 <a0°
ﬁrrow'é indicate electric The curved line indicating the
vectors. ' _ chelate ring with. U022 2 entity.
‘signals for the lster conforner sppear at b T.48 (CHai), s.z:m:‘
ma 3.7 (%:0033) P The relative conformeticnal population
around the C -~ ©, bond cmm wm calculated (89% and 11%

zespactively) from the caapnng mtant values (33&/5 and



for the H},

f CH=N& C~5, methoxy protons.

-9

FTBD6C8

i \d N
S i \
0(“3
S HA
OH CO,K L '
4 S I s 4
\\my—c——c==$n .4
3 cu-——u/ I HL N _ N=0ov
H ¥
2 Pe N £ Aryl Ky
- ’
2
;
Note: The ligand consists of two conformers Hed > oy
{89%&11%)as indicated by two sets of signals Hp2

Dominant conformer,

consistent with @ data |
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Figure II-7:Aa): 300 Miz lH NMR spectrum of OV-I~-HisHK .2H,0" in DMSO. N m{w
. PAIPN - ﬂvarht
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FigureII-8(b): 300 MHz

H NMR spectrum of /U0, (ov-L-H:ls) (bipy)_? 3H,0 in DMSO
showing the expansion ofD8.9-5.1 ppm and5 3.7-2.5 ppm region .



PRINTED N USA

PART NO 997260

CHART X i’ES

Pulse sequence relayh ’ ' .

. Sine bell 0,042 sec

sU/N/T
Hi_gats sre in file Hi

OBSERVE H1Y
Frequency 299.849 MHZ i .
Spectral width 2269.9 Hz \ : o
2D Spectral width 2259.9 Hz {
Acquisition time 0.227 sec ' 4
Ralaxation delay 41.000 sec : F2
P\‘xlse usgth sgdg degrn: ( ) — <3 8¢
First pulse width $0.0 degrees o . m)- - C-% - .
Temperature 25.0 deg. C / .288.1 K p ] » Methouyl
Hye -~ S48
H‘o_., - 3338
. .

No. repetitions 18
w o o310
P 7

Forx e ~mimore comforcmerc

No.- increments 168

DATA PROCESSING Hp 2214
Sine bell 0.144 sec (9
FT size 4024

F4 DATA PROCESSING

H2D %4l

FT size 1024
Total acquisition time 63 minutes

6CH3

| 4
: 9 8 7 6 5 4 3
F1 (ppm)

Figure II-8(c): 300MHz H-H COSY spectrum{symmtrized)6f/ | U0, (OV-1.-His)} (bipy)_7. 3H,0.
. . [ P <SE;

£ '
’ ’ X varis



@

‘o

w
2]
[3+]

N

w
x

. .
tloagetunesloetened st eres b st b et et e etee g e beep e b e i Lees

(o)}

lIlllllllllllllllllllllllJlllllllllllLlllJllllIlll]ll]llu_lllllllumlllll]_ll

D
o

 § 2 aa ,>8% %
C‘S ,'W\Q.E\C\Jl

[s o}

1

N

n
oo
o

H

[-S
o
N

BN

[os]
o7
i3

D

@
o2
)]

Héll S 3'?0

Cuen D888 Hos 3886
ll'IIlIlll"llll"lIllllllllllll'llllll,ll'l"'

g.0.8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6
A " F1 (ppm) :
trum(symmetrized) of/U0, (OV-L-His) (ipy) BRH,0

(&)}
(o]

e
@

Livnatugaebonnstorsalonaatanesloneetianabrontngdion

[=]

lI[ll"lllll'lllllll_lllllll‘"ll(l"l‘llll["ll]lIllllIll‘llll"l"'l“““ll

[&)]
n

l“l“|l'lli‘ll]"lI]]l"'Illllllll]llllll"I]ll"Illlllllll'll"lllllllIll|llllllllllIllllllll]]"llII"]IIIII"

52 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 3.2 3.0
.l F1 (ppm)
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Pigure II-9(a): 300 MHz 1 NMR spectrum of /00, (0V-D-His) (bipy) _/.3H,0 in DMSO.
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Spectral width 2274.3 Hz 7 R : g
2D Spectral width 227;.3 Hz v — qu
Acquisition time 0.225 sec 1 L .
He]axationndel:y 1.000 sec Fo A { 4 830
Pulse width 90.0 degrees . . . -1 .
First pulse width 90.0 degrees . {ppm) 3 289
Temperature 25.0 deg. C / 298.4 K B
No. repetitions 16 N .
No. increments 189 4 .
DATA PROCESSING R
Sine bell 0.113 sec 3.5 © -6 melhoxnyl u @iy 30,
FT size 1024 : -9 G 297,383,396 .
F1 DATA PROCESSING ] &N%} 37
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3':%/5 ) usina mm-:mthod* lamamaf

iisHK (Figure Ii-12) elso indicates the presence of two
cmfmxs {77% nd 23% respectively) by thﬁ: two sets of
af.m £or the M (3 7.55 ud ?*71 ppm): aad H“ {5 5.56
- and 5,26 ppm) protoas. ' spectral dats {a aagatiwn Cotton
effect st 315 tm) OF SeL-HisHK (cbtsioed in situ) is also
conelstant with the sssignment of I (chews I) a3 the major
cmﬁmrzﬁ The 2D B-H cmm apectm oE ev-x.-m:ﬁx.znz&
(rigure II.7) indicates that /%1. /33 aid H, protons are
maur aeun-etzed t£o each other bx cxau peaksr both B/tl e
HA 2 Protens are counected by cross peaks to B* (S 5.05 ppm)
which in turn is connected by off dlagmal pesks to H,*
{5 6.61 ppm)e The Co-methoxyl (S3.68 ppm) group is connected
by cxoss peaks to H, {S 6,83 ppm) which in turn is xelated by
off diegoal pasks to Hy (T 6.68 prm)s The upfield shift of
ii/;l a:&weoa/&zumym:amﬂuamm
Efact of the mmdmwmxlqramz

ﬂhm 1&9;&«13 possass thres dtifomt spin ays:m L

(a) mpatem of the “ﬂx. v Hiy ad Ho pm:

) ar z8" €s-z.-azaax) or ABC (OVei-HisHK,2H,0) pettem of the

substituted beazene mg of the zldshyde parts (c) the

| Méuou :hq CH protons (ﬁz' and %‘) are uparaud by
aitzogu mamnomwcmmmg sad appear

a8 singlets in most Cases,
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‘Further camplications to these spectra are added by the
presence of more than one confommery this is trus for sane of

Tha differences in positicns Of these spin systems. are
enhanced to a considersble extent by complexaticn, to the
yo2* entitys this ia evidet fram figures II.7 & Iin8, which
show that the H  proton of the fres ligand OVel-HisHi »2H,0 18
deshielded by O 1e96 ppm, crossing over the Gy. methoxyl
over a Lerger ppm range (Evom 3 2,52-3.15 ppm €0 O 2.89-5.04
the inherent camplexity, induced by the preseace of the
| chiral ceatze’3, |

£00, (0V=1-i5) (oipy) 7.3H,0 consists of two conformers -
- {Schems I, type II and the other cne chtained by rotation about
the Gy« Gy bonds 95% sud 5% respactively) as indicated by two
3ets of signals £or the G;, methaxyl. Hos Hiy el Hip
 protonay ,0 proton sigusl overlaps with that Of the Hfy
probon of the major conformer, IThe symmetrized 2D H.H COSY -
| 9f £700, (ov-in-His) (ilpy) Ja3H,0 S Figuize 1.8 (2) &(d)7 shows
intersctins sucng mot cly the different types of ercastic
protons: Qg the z,z'.bj.pmdyls imidazols, beizene rings but
. akeo that h.m H, 4 «-CHsi. protonsy the main H.H COSY
(22,20 £0 9460 ppm) shows that the «Gisl proton is connected
by cross pesks to the H  proton as welle On cowparing the




-pmiﬁmsnf m&ffmtym&gaa&aaﬁ thawet

the protons. aitnatcd. a the immeds

{€sTus ﬁog, aAd «CHelis) mﬁeahtﬂdeéiam Cases by

) \5;: ' i'..",'fff% ?an other protons undern ‘_

{up to To.58 ppm gor * /33_ - /33 mﬁ% protcas). Suail
shielding of the Bs poton ia cased by the delocalisation
az pa::t; Qf t}m e;am &nn&it}' m;a 333‘

ammua by the 2,2 -b&pysidyl ring protons which axe
0a11 ppnf52Y, g xeray

His) mxi_?a@s&%sza indicate

atmmm as sgaally

. & logical sxplanatfon for this wiusual behaviour of the

~ 2.2’-?3193:&&31 zing protoas, is possible Anvalving U .boding



39

among the 2,2 -bipyridyk T © azbitals and the suiteble
ranius oxbitals (e:ge. those with thelr lobes directed in
bctm the Z-raxis and the xy plane, assuming the lstter as
the aquatorial ce)?*41e¥; uis process Leads to extensive
ocoupsticn of the fomer type of oxbitals (T') by the
olectron density accumalated oa the uranium atam through
coordination (involving &L — M & banding with the imine acid
residue and the 2,2 ~bipycidyl molety)s Ihis is a specific
ypical hard scid Like the uod* eatity 15
mmaitﬁ.ng aactm dmaity in!:a al -actd type lige
ﬁhrmgh HB>LR bmding Slmllar eype: of shielding is
» ed £or the other 2.2 -b:&gyﬂdyi. g 1,10«phenenthrol

' mzvmm@mmmmwmx&w wxpanded spectea
of [tsoz {OV-D.Hin) &Apyi,z.zsaa {rigure I1.9) indicste the
resence of two gonformers 98% nd 2% respe '
| Awmﬁtﬁécsf methonyl signals)e Most of the proton
iignlls azhibit such ﬂell-:zeselm :pl!:lst:inga aloag with

the ~CHal- sad H,” signa thes
cantrﬂmting fmau (configur:
o the mﬁ ephieil acuiwztg Qf thua sym. the effact
of conformaticn is evident Erom the comparative 1N NMR spactra
{pigure II-10) Of the two quasi-ensatliomorphous camplexes
{serial no.2, Table II-5 and the correspeading D-histidine




renCEU OV UD A

et ms 23040T

5 p
) co Hey, ,
z [ s 4 4
O /cr;x——cl—c=cn
| |
2 CH — N Hbz v /N 3’
(S-L-Nis) 2
i Dominant conformer consistent
| with ) data.
Note: This complex consists of almost |
pure one conformere '
: @801 -; : % . i o
: —t | i : : : T ; ;
. ; i : : f | A . S
T a : S | : o
5 o S S - :
H ’ H;(!” P T N R . ‘ : ;

/ n ! H i H % [ S N S H B .
.” T A I A R I N | S
e 5 I I | | 3 f
; 988?;“2 ' { | Pl o : S

\’ | ! | I-H ; : f ' i T
. i ol ! : ! :
FlELE o esm - My G
S AN i T R T . BPu B 290 v ,
i f . A A >¥aalil . .
L_j ' i . B I A //‘ | i b,
—t -t . ——: : L i i
T T T l-: T T T T T T 1 T T T l T T T Y l T ] T T '1 T b‘ T L ri] T i T Ylp:n
[ : 4 3 ;
9 : 7 ® S(Hpr) Ve TMS | N P
) | Nsrder

Pigure II-13(a}¢ 30@ Miz YH NMR spectrum of /700, (S-L-Eis) (phen) 7.4H,0 in DMSO.

. Fhe oxp
| ow__ Moy 2 @

300 varian



* wdd TeG=p6 Q mo no«icn&ﬂ wnu burmoys -
oswa uF 0%y ?oz& (sta-T-5) %on 7 30 wnx3oeds WaN Hy ZHA OOF : (M) ﬂumuo&.m:

T Rus.L =T
Lupe = dln
bttt R
2@1— uw\\MI

0.9 R

— B ' eos .m.:...nz

~

[

..ﬁ.ﬂ g-L=Fg

oy =t
25.82
:W_I V.M\\vz




PRNTED W US A

PAAT NO 997260

waont AL ey

SP/N/6
Hi_gats are in file Hi

Pulse sequence relayh
OBSERVE H4
frequency 299.949 MHz -

" spectral width 2151.0 Hz

2D Spectral width 2151.0 Hx
Acquisition time 0.238 sec
Relaxation delsy 1.000 sec
Pulse width 90.0 degrees
First pulse width 90.0 degrees
Temperature 25.0 deg. C / 298.1 K
No. repetitions 24

No. increments 179

DATA PROCESSING

Sine bell 0.119 sec

FT size 1024 4
F1 DATA PROCESSING

Sine bell 0.042 sec

FT size 1024 3

. Total scquisition time 91 ¢
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derived complex)s the differences in splitting pattems of

the px:al:m s.tgnals as well as amall changes in chemical shift

| ?*azm result from conformaticnal differences (sdcut the N-Cec,

aad CywC A bands), leading to the different fe;? values in

theiz CD curves (Figure li—l’i)e whareas the pmum and

negative aigns of these CD curves are determined by configue
ational fmm (6lscussed later). 'h |

Diffarences in the u MR and cD spectra (Figure II.19)
are also cbserved for the two quasi-enentiomorphois complexes
of the ﬁ.(salicyuﬂm:) series {sertal nuwber 7 and its

Fox £ (u0,) , (S-istiln) xsnmaazzaizojgjieaze
{Pigure iI-15) two signals (231 mmd.tx xatio) appsar at
S 9413 ppm (28, sioglet) me;% 8445 ppm (15, singlet) due Lo -
the preseace of coordinated and wncoordinated ascmwethine
groupe respectively (Teble iL7)7 most Likely two Of the
ﬁwa’-“ idues are acting umt;timlummﬁi |
[’uoz (07-1‘.-!1!.8) (bipy) Ze a%aa.a Q. a&mg with the third cne
miag its phenoxide and «CO, W for bridging pucposs,
leaving the «CHalle group £res (vige the IR spectral data in
?abla IM and Elgm ZLeld)w

For i:z[no (e?..m:)a_?.w O (Figura 21-11) the two
ligand residues ccnsist of sll the three classical staggered -
rotaners {(cbtained by rotation about the Goc,--c-/; bod} as
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.méieateﬁby thres differsat signals for each of the %, My’
ams cs- methoxyl proteas (71%, 19% aad 10X mapcmmjzh
The two CHsd proton signals mmsmnuy in chemical
shift values. Ihe identifications of differeat p:m

ignals (Table 1i-7) are based a the usual molecular Connece
 tivity relations, s ceveasled by the 2D HeH COSY datas Thia
is the coly case whers the -Cisl- protoo aigoal is shielded
gron its £oes ligend position o Goordinatien, although its
I8 spectral data Jof V (Giey) m Table 1567 is
. @mt with the pressoce of €oK
the B%mm is strongly. deshielded (A nSi.ﬂé m -

The obsexved chenges in chemicel shift velues of ligend
protans upon chelation dspend cu sevaral factors, mainly oo
the nature of the metal-ligand bonds (o snd X types a8
menticned earlier). magnetic anlsctrepy of the Uo3® entity
and intramolecular ring curreat effects determlnad by the

The changes in chemical shift values (AS™m, ppm) for
;ons in the neighbourhood Of the salsotzopic field of the
mz* sutity, is given hyAé“ mA )l atomic {Le3 m%{a&ah
mz&w = 22,74 % 107%%, R i3 the distance (an) of the
proten fram the anisotropic group ad » is the mgle betwesn
aiinejaining the proton tommﬁmmmm
group end the axis of symmetry of the lattas™ 56,
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Fram the Dsru.ng model of the complex 3 (Teble J:I-S) ¢
valgas fox Hye and 3/11/1-%2 protons are taken as 4.?& ma
G54, g!.cng with ¥ values of €0° and 70°, mpecﬂvulg; ACm
values are calculated to be T 0.80 pom and O 0421 prm,
:espoceimy. S0 other factors, espsclally the dashielding
eae to tho dreinage of electron density :e::am the | ligand to
the esxm:al_,' make definite contributions to the dbsexved A

values (0.g., Of CHeS and Hy, protons) in Teble Ii<7.

For £ (U0,) , (SwinHis) (S-L~HisH), (H0) ; Z»4H,0 the
deshielding (A = 0.90 ppm) of the ~CHs=N. proton of the
third ligand molecule, mayA be regarded as due mainly to the

4G~y gastor, which gives a contribusion of & 0445 ppm per

U0l encity. This data indicate that the bridging unit (ox
at least lts Oﬂempa:t) resides at an mglaoﬁz.s £rom
the aquatorial plane (E and 7 values are heing taken from the
Barling model to be 5.4 ead 74° respectively)iS7-359162

The most importent factor inﬂueacing the vidinal H#H
couplings (:"'.:r,,c/3 . 33, /521 is the dihedral angle betwesn the
CH bonds (Qags: T % 422025 COS ( + 4.5 COS 2 when ¢ 1s 2
dinedral mg1e113'15'39'35., In temms of this equaticn the
dihedral angles ($) Hmcocc/!‘a/sl ;d H G /5 /5 are taken
tQ be 160° and 60 . respectively, f£or the free 1iganr3.s; for
the pertinent complexes the corresponding aversge 4@ values
are taken to be 170° ang 700,_, respectively (d.e,, a maximam
deviation of 10° i3 assumed, as evident from Darling model



studies in the light of X-rey and CP data, Scheme D). J,, is
the average of 33

_and 3., wveluss and is helpful for
1 A o

1 J,, value calculated usiag

6
Iy -:.?.97-0;.& Zsrs. wiere 55 is mmo&am
negativities em:mg) "of the aix qzmp. sttached to the
C~C, bouds Coserved data show that most of the complexes
have - _waluss i the range CoaGel Hz, although caxwxmé
3, m cn related ligend systens, show a varistion aroumnd
'he Hz®, This lowering of 3,y Veliies oo complexatiocn cez ba
m.a to the inmu; .tn aae:mmﬂtiu of some of
~ the relavent atcoms in the chelated ligsds as & result of
L —N o bonding as well as restriction to rotatick in these

Electrenic ‘wzmumsmzz-wsmum
ef the Wtauu slactronic absarptian (RA) and clrcularx
dichrolam (CD) spectra of the psrtinent complexess

aad I11-19) na.tag I~ a0d Do histidine &uuangm, sxessing
the importance of sbsolute configuraticn of the amino acid in
detersining the overall chirality of these complexas.

_ e characteristic EA bands around 320 nm, 265 nm and
230 om are assigned to T — ™ transitics of the latramolecu=
larly hydrogen-bonded Ne.orthovanillideamino {(OVA) chromophors
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Uv-visible and O spectra of K,/ U0, (OV=L1-His) 2/+4H,0 and
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CD spec;.ra of [/ U0, (OV-1~His) (bipy)_7.3l-120 &/ Uo,0v-D-His) (bipy) _7.31-120

in methanol .
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FigureIY-18:
UV-visible and CD spectra of/ (U0,), (S-I~His) (S-L~HisH), {H,0), _7.4R,C
and /U0, (S-1~His) {bipy) /.2H,0 in methanol .
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(Schens 11, Figures 1116 and II-18)e

appears arcund 240-267 oz in saue of the base adducts new
bends appear arcund 260 nm and 260 nn A toll ~3 T *
trmaitioas of the 1,10-pheamnthrolice and 2,2 -bipyridyl
moleties respectively'S3, although the free lignd EA band at
400 nm is assigned to & quinoid form (Scheme II), stebilized
in potar solvats’, for the corresponding dicxGurantum(vi) <
of the type from ths equatorial iigaad p’l orbital to the

S£ and/or 64 acbital OF the uranium atom, is cbeerved in this
regicas the apical cxygen ~> £ traasition within the Hog*
mtity, centred at about 390450 nm, has basn covered by the
'-maﬁltm Mﬁim@amm;gum:mg. '

. 380-550 auSSe5Te59,



m CD spectra mmszmstoms} can bs dlvidcd

' mutbmmmim 3e .

(1) the 240.340 nm regim, where an wcitca type band
15 chssrved with & Regative CD maximum around
275 om &dapmi‘BMQ mcmd%ﬁ m the
Latter band is of wmuch redas
- sone of the 1,10~phen:
" totally sbseuty

negative CD band arcund 400 nm with a shoulder
at 365 amy md

(111) the 460-550 nm regicn, possessing a weak broad CD
naximum arcund 520-530 Roe

a > trensitio of mmmm group strongly coapled
to the electronically aliowed U — e * tmsitim below

.210 am of the .cuz q:mp!‘@

Intcw o£ the sachuﬂitgm-mmu co
mazisum arcund 330 am is gmmdby the cm»hd oscillator
mechanisnt*#+58 1a two najor situsticns mey axise s
{a) aliphatic . «amino acid derivatives whers the siga of this
bmds.n the CD spectnum Can be predicted fram the prefarred
dhtxautr thst the attachaent boad of the .ca ' group has with




the phenyl group methine wazbon
{8) o0 mﬁ/!t arxxoc-ma acid de
of t&‘ OVA/SA chromophor he ar
, Mﬁthmcmmlaﬁ:gmp. Ihe molecular stoucture of
dfgerent ways with the heip of a Darling mm‘sg as show
in eithey scheme«.l or Scheme IIXI (the 3.2 -éﬁpyﬁ@& moisty
is omitted) in c&m case there are mm catribation

g¥om the aryl group (left handed, negative) and the
catboxylate graup (right hsnded, positiva) mmm:h
The negative CD maximm et 315 om £or the fres ligend
SeL-HiSHK Ga sttu)d, indicates the domasnt confe
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(scheme I) tO possess left handed chirality (left handed
sorew), with the ceatridution fram ‘the carboxylate group being
mhadomd by that from the aryl gtmp (stsuation B)e. G
complexation to the 3022"' entity, a positive CD maximum
appeacs at ome330 nm mi.gmsn.zs&m-za) indicmng a
greater contribution £rom the carboxyiate gxmp in the result-
ing canp.im nis change of sign of the diagnostic ¢D bmd,
ney be sscribed to steric factors sxisting in the complex
‘molecule IZ (or V) (achemesI & m}; m; the electric
wattor of the aryl gmpw (Figure 1I-1), &0 as to make
b £ s:aupung with ﬁm c_ﬁ tha SA chromophore less significant
' mﬁ muuzy aitmten A prevails (lnrnng o right handed

ehfxalityi.n II, Scheme-i)s Nevertheless, themaknmu of
the positive CD band around 330 om xeflects a residual |
negative contribution £rom the inldagole groups The complete
absence of this bend in saxe cﬁ the ximﬂwmm
adducts (Figuresii-16 to 1I.19), is ascribed to the opp
'e‘mﬁ& from the electric vectar of the K7t *

t:mutim of this amtm donce iigand, which may &t i

fizecticn either pacallel (short/y axls) or perpeadicula

(lmgfx axis) to its G, axis? in this cegion the latter one
mekes the stronger coutribution ‘3*“*55.. The two cings of the
2.3 -mpyrim moiety are slightly beat away from the molecular
plasne (I‘mn Il—sh theraby upsetting the above menticoed
emt:imtim £rom the long/% sxis are polarized transitiom
(Eimm:x»&? & II-18)s




'ﬁu mq bmaﬁ asgative =Y hazd C:fim I1.-17) around
400 o aﬁ 00, (Ovtmitis) (bipy) 738, |
cha:ge anaf&r: occurs, may be mateﬁ to the)\ ~pucke.
of the six mepbered chalate :eing: am&i‘m CB maximum around
i 400 m eb:mad f@: the cm - B-histidine derived |
;ysm (Eiﬁnres ;

priinent &m&m&mﬁfz} complexes m
yristics which m qum gimilar (except
und 330 om) to those

af aléi.mé.ni aﬂ»ﬁ.vaﬁ.m of
38 _

of ﬁa étmrmmtw} compl

Al a?.kyz. agmapa

eﬁaﬁ& £0 & £ axbital of the
cesponding EA band is scaicely
ransitica couples with sone urenyl
ratic sguens and ﬁ"&& vibroaic bands generally appear
‘ aasa at & dlstance OF C2.700-850 m’* £rom tha main

txmltzmg JAifEaxr in position by ahme 20 m for the two
exua, whereas for the other peaks. this differvace in
mm m&ally doas :mt sxcecd 5 One




' rﬂtmmagxam was mn initislly at slow scan. (e.ei 2,00 V)
ahan fts :lmpeand ,by %hu p@mt&al at shich the
i&qan& bagins to m« ( = =1,63V at 50 mv‘n 3‘. m

,.z.za\!) to mmc caly that interval ip shich the camplex
1tself was balng weduced and oxidised. The cathomodic peak
if? is due to the w canpli _
transfer ﬁeg"}f 3 * for the moncnuclear cmp:.m '« This
asa gament has been chackeﬂ thrmgn cew::nlx Gepot

| wava. Por the biauclear cczag&.m 1:" lwz}z (M#} (&&-Hzaﬂ}a
(1,0),, 7.4H.0 & tud-electron trmsfer

czzumziﬁ ant of the systems studied tended to ahaf :t
‘ inmam in the cathodic and anodic peak scparation as &

: fuacti.m of scan rate cnzzespmdmg £o qaaain:mxslblc

2e
am te 23(?17th¥} o
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Yo 14)75 €Y, 141) 100(---- Y.iv)y125 (-, v) 150(— —) ,v$) 175 (—-—)
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- (o.snx1o3n) and b) [ uozcs-n-msr(phen)] L 45,0 (0.92::10 M) in DMSO with 0.1 M

[ WBu, _7c10,; scan rates 1) 50(-

-), 14).75 €----), 444) 200 (----- ), 1v)150€¢-—9)
1 .

and v) 200 (——) mVS" . Platinum working electrode .
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The cyclic voltasmogran /[ Figure II.20(e) 7 of
Lo, {@v«rpﬁiﬂ M?E}J UQBSNI‘ I&e in the scan rate raage
59475 wvs™ o

B )= =0.98V, A B, = 145(2 15) mV ma 1,
(£ 0407) and a Linear . dependency i v8 v (pigure 15-22)e The
characteristics of the cyclic V%Wric vave S Figare IEe20 fb)J
_ at camparable scan cates for [aa {OV=D-His) (biyf)];;zﬁze are
E& a.;..aamA xp = 345 {+ 15) aV, ,, &
o complexes display @lmimﬁ €D cuxves over
the eatire reage from 250-570 oM, aXcept : -
in /[~ @ _7 values of the Cotton effects,

M alse posssss
soticeable differences in their z'H ?saR spm:a[ma 5 {pm)
values as well as splitting pmemc of comparsble protan
ss.g;as;ff. These differances in chiroptical properti |

: resultinq from conformational differences, m& m tha
differences in theipr tm:moaynamic and kina&ic parmtm of
szmmmm behavicsr (Tsble II.g)75+75.138,203

m»axea.:}.e mtmmm aaﬁ mmn somplexes i
mm:nut wg&ﬁﬁ to manvs"t The characteris
,cxmia voltemmetzic wave J Figuve Il21 €a}J for




5

- LU0, (Sakm :'.,3‘9“3.!@%0“%99 v 355(;15} av and
2.27(2 0.15)7 & linear dapeadency of i.o s ¥ is also
oserved (FAgure Iie-2%)e fﬂnz ‘p.m" indicate
1esser susceptibility of the llﬁkl:ccnpm towasds post
~cheaical reacticas. ma-a ke s sl Lower Lw/z“

z&m&mm&m&cmmemm Jo di€e, this
conplex possesses a symmetrically bridged stnmm {om
mmvammm),mwmmnmamm

| xmtim the relevsat half- {mans mm
siectrons mﬁthacmfm&en& mbma&m

Mmthapn‘ msmofmemwmmﬁmsz/&
- oxbitals of the ursnium atan, t&mmmﬁm
xmmmm,mmmmmwmem
radace’ s



revesls that the twelve electrons éFire .
%“’ mtx £411 up the availeble bonding crbitale
Luopiac &‘mgx‘,?. Leaving the S y0d', aa S g
orhitels um; the first two orbitals are of the Setype uﬁ
the lattor me consists of mm“*“'“f‘i’; e
' olectrons daneted by the equatorisl ligmds almost S111 upthe
type ozbitals of lowsr enesgy (these ocbitals undergo a |

xmk &N = 50452 ¥ at

nge 0:00 £0 «1:10 V) corpesponding %o th




extisk iAsge) to a more uagattu value and
impart siereversible nature to it. Presenci
u.mnagmzpmmawngm& ‘

> 1 Wh as
xes Gontataing z,z ..’etgmw

siectzon. M&y @ i# mmst' -ﬁmﬁtns m
m cane aﬁ tht ucniaclass conple




amtm btdmtm éma: h.ﬁ‘ 2¢3 .mmu coupied with its
high aeem:z weight, mm strong. nﬁm& coordinationy usually
| the pra&ax signals of the chelated ligand, get well sepacated
in pmitim» thereby aui!kina m identificatio ‘
1igmd chiral centrs remains unaffected and the exteat of
m:amw5m&&m as & vesult u& mm around
the c’oc,- c/_;, boqd, is usually act ;km Gmﬁ ration
mmm arguments based on G ma‘amdmmm

wri®, Of the thres distinct paxzs.m in the CD spactra,
tmmmm«asamamum@a det

ehnial hchav&m:f mgu emimmim (thex: m;

the accumalated shaige oo their metal aban Shrough compl
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formation, In cases swhere thers iz scope foL M -~ L type

X <boadlng, the chelete rings era ususlly capeble of sdjusting
(tun&ng) with the size increase mampmying cathedi.c
redcticn (to the uerz‘" state) and esseatially qu::l.-mmaibl.c
Lype af aleetmianiea behavicur is cbserved. The lzrever-
aibzc alect;m transier szacm :_;';;: the an:lcuic cmphs

). ,{,4820, amply dman:at.cs the inebility of
| m parumlar chelate rings to cope wtth the eleckmm
mmmmofthema}. atom as well as the dependence of
this pmss on the electron density on the latter.
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L . Teble Ilsl
Data for X-ray diffraction study of

/v, (OV-L-His) (bipy) _/.CH,0H.H,0.

formula C,sH,,N;OU
diffractometef ' Nicolet P3
monochrdmator , graphite
radiation (MoKa) _ -~ 0.71069
orientation reflections g A 15 .
20 range 9.0 - 20.4
temperature (°C) : o 20
scan hethod w-scan
‘'scan speed (°/min) , 2 - 25 _ .
_range in h,k,1 ' min 0,-11,-13
_ max 9,10,13
meas. range . 3.0 < 286 < 53.0
check reflections 2
observed refl. [F; > 50(F,)] 2818
no of variables . 349 )
R . ' 0.041
Rw [w = 1/0%(F,)] 0.037
max (A/p) . - 0.94
p in AF map (edA-?) | min ~-1.70

max 2.94
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T Table I1.2
Atomic coordinates (x10') and equivalent isotropic

thermal parameters (x10?%). o - (hinv) 7
: for / U0, (OV-L His) (bipy) /. CH,OH.H,0.

0(1)
0(2)
0(3)
0(4)

0(5) .

0(6)
0(7)
0(8)
N(1)
" N(2)
N(3)
N(4)
N(5)
c(1)
c(2)
. C(3)
C(4)
C(5)
C(6)
c(7)
c(8)
c(9)
C(10)
C(11)
c(12)
C(13)
C(14)
.C(15)
C(16)
C(17)
c(18)
C(19)
C(20)
- C(21)
c(22)
c(23)
C(24)
C(25)

X

0
1322(43)
-1156(31)
-2427(17)
-5294(15)
393(17)
2296(18)
7802(24)
476(19)
-2995(16)
-7028(24)
-3865(21)
3204(17)
1542(18)
-4005(31)
-4424(17)
~4227(20)
-4898(18)
-6839(18)
-5230(19)
-3334(41)
-2434(20)
-3300(33)
-2297(30)
-426(27)
501(23)
-663(46)
4050(57)
5735(26)
6781(23)
6017(21)
4202(20)
3523(48)
4196(22)
3209(30)
1376(28)
393(58)
3317(27)
9064(24)

Y

0o .
981(33)
-909(27)

-2104(13)

-3436(11)
2374(13)
4806(14)

~3945(15)

-5478(16)

465(13)
2439(19)
3015(16)

687(15)

-2023(15) -

-2217(21)
-699(1%6)

66(15)
. 1380(14)
1054(13)
3660(14)
1651(39)
2830(15)
3848(24)
5175(20)
5526(17)

4584(15)

3167(29)
1988(37)
2524(22)
1631(24)
225(21)
-218(20)
-1557(31)

-2736(19) .

-4132(25)

-4485(20) -

-3406(40)
6134(21)
-2296(15)

z 3

0

-1102(26)

1151(23)

~1572(12)

-2975(10)
861(11)
2739(11)
5441(22)
-3998(14)
-1042(11)
-3770(22)
-3284(13)
1701(11)
-6(11)
-2274(19)
-2171(13)
-3419(12)
-3490(11)
-3784(15)
-3421(13)
-737(34)
410(12)
655(22)
1622(18)
2333(15)
2100(13)
1015(27)
2589(27)
3487(16)
3523(16)
2646(16)
1729(15)
656(30)

721(18) .
. -136(25)

-931(16)
-954(44)
3773(15)
5437(22)

BROOBORBOAMOITURANNIRIOWWONNOEAOVIOOdMDARAN G

COROVONURIOIWERWHROOROWOIVIOHFROAOANNONOONHFOOROM®
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O(1)
0(2)
0(3)
0(5)
N(1)
N(4)
N(5)
(3)-C(1)
0(4)-Cc(1)
0(5)-C(13)
0(6)-C(12)
0(6)-C(24)
0(7)-C(25)
N(1)-C(2)
N(1)-C(7)
N(2)-C(5)
N(2)-C(6)
N(3)-C(4)
N(3)-C(6)
N(4)-C(14)
N(4)-C(18)

u
u
U
‘U
u
U
U
0

0(1)
0(1)
0(2)
0(1)
0(1)
0(1)
O(1)
0(2)
0(2)
0(2)
0(2)
0(3)

. 0(3)

0(3)

0(3) -

0(S5)
0(5)
0(5)
N(1)
N(1)
N(4)

-0(2)
-0(3)
-0(3)
-0(5)
-N(1)
-N(4)
-N(5)
-0(5)
-N(1)
~-N(4)
-N(5)
-0(5).
-N(1)
-N(4)
-N(5)
-N(1)
-N(4)

-N(5) -

-N(4)
-N(5)
=N(5)

HHEHERPRERRBEREBERRPRRBNNNDNN R R

.784(26)
.743(20)
.340(11)
.211(11)
.559(12)
.554(11)
.596(12)
.249(24)
.225(23)
.336(34)
.338(20)
.436(19)
.430(00)
.474(16)
.271(37)
.339(20)
.344(20)
.361(17)
.401(18)
.327(34)
.350(19)

Table IIw3
Interatomic distances (A) and angles (°)

of é—U02(OV—L~His)(bipyL7.CH

N(5)-C(19)
N(5)-C(23)
C(1) -C(2)
C(2) -C(3)
C(3) -C(4)
C(4) -C(5)
C(7) -C(8)
C(8) -C(9)

C(9) -C(10)

C(10)-C(11)

C(11)-C(12)

C(12)-C(13)
C(14)-C(15)
C(15)-C(16)
C(16)-C(17)
C(17)-C(18)
C(18)-C(19)
C(19)-C(20)
C(20)-C(21)
C(21)-C(22)
C(22)-C(23)

PRRBERREHBRRRRRRPHRERRRRR R

176

94.

88

89.
© 94,

90
87

89.
88.
86.
91.
135.
65.

141
78
70

82.
145,

153

143.

62

.4(17)
2(10)
.9(8)
1(10)
3(9)
.0(9)
.8(9)
8(9)
6(8)
5(8)
2(9)
8(4)
0(4)
.0(4)
.7(4)
.8(4)
9(4)
5(4)
.2(4)
8(4)
.7(4)

N(1) -C(1)
N(1) -C(2) -C(3)
N(1) -C(7) -C(8)
N(2) -C(5) -C(4)
N(3) -C(4) -C(5) .
N(3) -C(6) -N(2)
N(3) -C(4) -C(3)
N(4) -C(14)-C(15) .
N(4) =C(18)-C(17)
N(4) -C(18)~C(19)
N(5) -C(19)-C(18)
N(5) -C(19)-C(20)
N(5). -C(23)-C(22)
0(6) -C(12)-C(11)
0(6) -C(12)-C(13)
C(1) -C(2) -C(3)
C(2) -C(3) -C(4)
C(3) -C(4) -C(5)
.C(7) -C(8) -C(9)
C(7) -C(8) -C(13)
C(8) -C(9) -C(10)

-C(2)

.418(35)
.419(37)
.563(22)
.552(16)
.498(17)
.374(18)
.441(34)
.409(25)
.391(26)
.380(28)
.386(23)
.523(28)
.325(40)
.371(29)
.392(26)

.414(19) .

.488(36)
.381(24)
.367(28)
.385(27)
.479(50)

109.4(12)
110.0(10)

58

129.5(23) -
109.6(11) .
107.3(11)

108.7(12)
130.7(12)

129.1(32)

121.2(16)

118.8(15)

110.8(20) -

117.6(21)
110.4(31)
126.1(13)
118.0(17)
107.8(12)
111.3(10)
122.0(11)
119.4(19)
118.0(20)
120.4(19)

3OH.H

2

[0



Table 113

ccdcccccc

(continued)
-0(3)-C(1) 130.
-0(5)-C(13)  140.
'=N(1)-C(2) 117.
-N(1)-C(7) " 126.
-N(4)-C(14) 122.
-N(4)-C(18) 122.

 =N(5)-C(19)  120.
-N(5)-C(23) 113.

0(3)=C(1)-0(4) 125.
0(3)-C(1)-C(2) 116.
0(4)-C(1)-c(2) 117.
0(5)-C(13)-C(8) 128.
0(5)-C(13)-C(12) 110.

2(11)
0(13)
1(8)

9(13)
7(18)
2(10)
7(11)
1(21)
8(17)
7(15)
3(17)
3(21)
5(22)

C(8) -C(13)-C(12)
C(9) -C(8) -C(13)
C(9) -C(10)-C(11)

- C(10)-C(11)-C(12)

‘C(11)-C(12)-C(13)
C(14)-C(15)-C(16)
C(15)-C(16)-C(17)
C(16)-C(17)-C(18)
C(17)-C(18)-C(19)
C(18)-C(19)-C(20)
C(19)-C(20)-C(21)
C(20)-C(21)-C(22)
c(21)-C(22)-C(23)

121

120

119

122

59

.2(23)
120.

8(17)

.2(16)
121.
115.
116.

3(13)
9(18)
8(21)

.0(14)
118.
119

9(16)

.4(17)
.6(22)
120.

120
124.

0(19)

.0(15)

1(20)



Teble Iied

. Anisotropic temperature factors (x10?) for . . _ :
/ U0, (0V-L-His) (bipy) /+CH;OHHy0-

Uy Uzz Uss , Uzs Ui Uz
u 2.3(0) - 2.7(1) 3.2(1) 0.1(1) 0.1(1) 1.3(1)
O(1) 4.5(15) 4.7(12) 6.6(11) 0.9(9) -0.4(11) 2.7(12)
0(2) 3.8(10) 5.0(9) 2.8(9) 0.9(7) 1.3(8) 1.5(8)
0(3) 4.3(6) 3.7(5) 6.4(7) -1.1(5) -1.9(5) 2.7(5)
0(4) 4.0(5) 2.7(4) 4.4(5) -0.5(4) -0.4(4) - 1.5(4)
0(5) 4.0(5) 3.9(5) 5.2(6) -1.5(4) -1.0(4) 2.0(4)
0(6) 4.5(6) 4.1(5) 4.9(6) -0.4(4) -0.8(5) 1.4(5)
O(7) 5.1(8) 6.2(9) 12.0(15) -2.0(9) 1.3(9) 0.5(7)
0(8) 4.8(6) 4.8(6) 6.8(8) 0.6(5) 1.0(6) 1.4(5)
N(1l) 2.4(5) 2.9(5) 3.1(5) -0.3(4) -0.1(4) 1.0(4)
N(2) 4.3(8) 3.8(7) 11.1(14) 0.6(8) 0.9(8) 1.6(6)
N(3) 4.7(7) 3.8(6) 4.6(6) 0.1(5) 0.3(5) 1.9(6)
N(4) 3.3(6) 4.3(6) 3.3(5) 0.2(4) -0.2(4) 2.1(5)
N(5) 3.6(6) 4.0(6) 3.7(5) -0.1(4) 0.1(5) 2.4(5)
C(l) 2.8(7) 2.1(6) 3.1(8) 0.7(5) -0.6(6) 1.9(5)
C(2) 2.4(6) 1.8(6) 3.6(6) 0.4(5) -0.1(5) +0.8(4)
C(3) 4.3(7) -3.0(5) 3.8(6) 0.4(4) 0.8(5) 2.0(5)
C(4) 3.1(6) 2.8(5) 3.0(5) 0.6(4) '0.3(4) 1.1(4)
C(5) 2.5(5) 1.6(5) 6.4(8) 0.3(5). -0.1(5) 0.5(4)
C(6) 3.4(6) 2.0(5) 3.0(7) 0.2(4) 0.3(5) 1.5(5)
 C(7) 2.9(11) 7.3(17) . 4.7(15) -0.6(11) -1.3(10) 2.0(10)
 C(8) 4.1(7) 2.6(5) 3.2(5) 0.6(4) 0.6(5) 1.6(5)
-C(9) 5.5(11) 4.4(9) 5.7(10) 0.7(8) 1.5(9) 2.8(8)
C(10) 6.7(10) 4.3(8) 6.4(9) -0.2(7) 1.5(8) 3.6(8)
C(11) 6.4(9) 3.1(6) 4.2(7) -0.4(5) 1.4(6) 1.6(6)
C(12) 5.1(8) 2.6(5) 3.3(6) 0.1(4) 0.2(5) 1.2(5)
C(13) 1.8(11) .2.4(8) 4.4(8) -0.6(7) 0.3(8) 0.5(8)
C(14) 5.8(13) 5.1(13) 4.1(12) 0.2(9) -0.7(10) 2.6(11)
C(15) 4.7(8) 5.3(9) - 4.3(7) -0.6(7) -0.2(6) 1.3(7)
'C(16) 3.1(7) '6.9(10) 4.3(7) 0.4(7) -0.8(6) 1.5(7)
C(17) 2.7(6) 5.3(8) 4.9(7) 0.5(6) -0.5(6) 1.7(6)
C(18) 2.6(6) 3.3(8) 3.9(7) 0.7(6) 0.6(6) 1.1(5)
C(19) 7.1(20) 3.0(9) 4.7(13) -0.1(8) -0.9(12) 4.9(12)
C(20) 3.8(7) 4.0(7) © 7.1(9) 1.3(6) 1.1(7) 2.9(6)
C(21) 4.5(9) 5.2(9) 7.1(13) 1.2(9) 1.7(9) 3.8(8)
C(22) 6.2(10) 4.4(8) 4.7(7) -0.3(6) 0.4(7) 3.5(8) g
C(23) 3.1(15) 3.7(12) 7.1(16) -1.6(10) 0.7(11) -0.3(9) o
C(24) 5.3(9) 4.7(8) 3.9(7) 0.1(6) 0.2(6) 0.1(7)
C(25) 2.6(6) 3.3(7) 7.7(10) -0.7(6) 0.6(6) 0.7(5)
,H N - N . . L . L. ; . —— . N

NeB, The listing of chserved and celoulated structure factors
(12 pages) 45 available with the suthors .
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%30, (SeLwHLs) (phen) 7 48, Q R‘dﬁiﬁh 30; g 38 8 0wl 65.5 22531'1 (3.85) 229 (3;86 )
P J“Hz qmg‘ ‘30:6) ‘38;5) ‘3?4) (Q,Q) (55,3‘) 262(3+59) ‘3:051’1 (2. 78)):
3658h (3-16) A?Ssh (2«61) ’

dotintim hnva hem ayntmnizcd and cha:acmx:ixea thz:mgh aemmtai malya.ta and et:hex physiao-@hemieﬂ.-
data, TEleatronic spsctral data in methanol s 1) ovﬁmmnmzn 0 & 2258h (4.17),254br (3,57),27%<x (3.78). ‘
- (3‘;02) ond 1) SeL.HisHK s JlSah (4019’135553‘30573:375138‘3:?51’&329311(3&93) +362 (2.?6). '



Teble II-6. Characteristic IR s;:ect:s:al data (m"z) of the ligands
i an& the m«pmdmg &mmimnm:} cmlm

s,
80, VAGIR) Y e VgeA ic-@) + o) tezﬁ ~

- Vm of phenolic ~0H oF ““W 2
.cez group pheacxide graup Qfgé of
' | 803 mﬁtx
1&&@1433@ 1%5{3h} .
202 1231 (bx).

I tele | mm.adie,  laetmn, | embmr
i65 T &,66: :
T2 1815 1602,1410, 1222 619,908 (ak)3
g 492 T L 6942
L B B L?i (

3 1611 1592,1402; 1220 9&3,39? fah}:
o 4850 ' 54795
1,34: o

167 | SeBdr
1;74 .("‘

5 1630 {sh) 156@;1535 1210 Br) 9@& c:rl

% 1830 (sh) zss&uu.ﬁ v su,ssamn
| 1615 187 §.825

7 N

s

T 1650m) 1600.3415, 120 Vm,sza(m}:
~ 1520 188 G 8T

*vese sertsl mubers refer £o those in Teble II-G.



Table IX-7. Chemical shift “(5 , ppm) values of protons of major conformers, of the ligands and those of the .,
corresponding dioxouranium(VI) complexes along with the A ( =0bcomplex -b ligand) ppm values .

for the latter.

’ . : X Imidazole bipy,phen parts"
X % “"‘ggigﬁéd g‘( Aldehyde Residie X “Teoiane § PY,phien p
- X X X X A Hg" Hg" H,v Hyo
£ § A HB, Mg §.CH=N Cr My Hy Hy { HoH ))E“; :
XX X OCH, X xHzsd Hing" Haty Nyt
OV-L-His Hx.éﬂzoa 2452 2.84 3.18 7.29 3.58 6.77 —6:68 6.83 6.8l 5.05 - - - -
300 MHz
K,/ UO, (OV-L-His), 7.4H,0% .2.89 3.30 5.04 7.26 3.91 6.88 6.52 7.15 8.45 7.8 - - - -
300 MHz . A=0.37 0.46 1.86 -0.03 0.23 0.11 -0.16 0.32 1.64 2.53
U0, (OV-L-His y) 7o -——3%16 3.3 . . 3.93 7.02- 6.50 7.20 8. 7.16 8. . .96 8,38
~uo, ( His) (bipy) 1 9 5,14 8.87 93 7.02- 6.50 7.20 8.86 16 8.69 7.46 7.9
3H20a —=0.58 0.55 1.96 1.58 0.25 0.25 -0.08 0.37 2.05 2.11 0.06 0.11 0.11 0.07
300 MHz T
/U0, (Ov-D-His) (bipy) /. 3.06 3.33 5,08 8.84 3.87 7.01 6.53 7.16 8.84 7.10 8.66 7.41 7.9 8.35
31,0% A=0.54 0.49 1.9 1.55 0.19 0.24 -0.15 0.33 2.03 2,05 0.03 0.06 0.05 0.04
300 MHz { :
S-L-His HK® - 2.84 3.10 3.72 7.55 - c c c . 6.87 5.26 - - -  _
100 MHz

contd ...

9



Table I1I-7 contd...

L (00,), (s-L-His) 3.40 3.58 5.48 9.13% - ¢ c c 8,74 7.23 - - - _

(S-L-HisH) , (H,0), 7. 8.45° :

4H,0° 0.56 0.58 1,76 1.58 : 1.87 1.97
100 MHz '

LU0, (S-L-His) (phen) 7. 3.11 3.40 5.15 8:87 -  6.96 6.65 7.43 8.76 7.13 9.10 7.79 B.52 8.02

4H20 a 0e27 030 1.43 1.32. - - - s 1.89. 1.87 0.0 0.08 0.06 0.05 _
300 MHz ’

/_"U()2 (5-D-His) {phen) 7. 3.077 3.3% 5.11 8.78 - { 5.9 . 6.64 7.40 8.55 7.02 9.11 7.79 g.51 8.01

21,0° 0.23 0.29 1.39 1.23 - - - -7 1.68 1.76 0.0l 0.08 0.05 0.04

300 Mz , _

——— e

a b c . e
In DMSO s In D20,~ HZ,H3,H4,HS protons could not be resolved at lO(_)_MHz_; 5, ppm values for free bipy

" phen protons have been obtained from references 26 & 27: € o singals (1:2 ratio). ——
X
OH CQ,H Hp
Q- e s 4 X = H; S-L/D-HisH,;
. CH—C—C=CH iy
///OQ | I I X = OCH,: ov.g/n_ﬂisnz.
CH=—=N HN. N/ -
H N /3

/57- ey
H .

i
w»
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Table II-8. Vicinel coupling aanat;m: amu:age caapling constants
o m pe;nza!:ims aﬁ ceaforn “

31‘ : 2 thﬁmei
<, 1 ¥ ad/ coaformers (%)

3.3 8% & 12

24 L 9Ta 3

4t sas

73,19 & 10

£' @@,‘.}gwﬂ a,.w 6.0 70 13 . —
(SeimHLnH) . | | |

‘Bz@’z-?“‘azf’




Table x;ce.s, aumary of eleet;mehemical datm eﬁ tha ﬁtaa;mxm&nm eaemplexes. a.h

R o
. R X uea q-em-é-ua |
| ; x.j’?_;ﬁ‘w)xspaW) anp(mw Xa,;(v;“xs,
"I""H"“’ MW’J + 8, °“““a°° enes «0.92%  130° ~0%8 h?@ o

( Uaz { 5.-B~H18) (b;lpy) J 9133‘120& | L #idp@? -9-9994]‘ 130 - mlaﬂ@ - 1660 ‘

. na[ue wm..m)zj‘m o" ” j,

< - -

4" (UO ) (snn-ma) (s-:-fﬁ.sm |

o =0.92% 140 ~0.99  2:64
! N Q R 1' o ": ' o
- ‘"zmz]'“‘ @’ : ST

4ua (s“:,..m.a) tphen)].m o “’.'.*f"..a.fx.:o,d " );:.'o.ﬁoﬁh Mo "an.ss | 2043

‘ 'cméitians s Cyalm voz.eatmnetry, p:l.ai:inmn wex:ki.ng elaatmde; ms:.~z.ns mM in mas@a
a. 1%"»38%,](3104 as snppert::!.ng eleatmlytm ,chuenhiala reported vs SCE, 25%,

S EP =5 ""Epaé and Ep a are cathodic mc‘l snodic peak potentials xaapaam.velyx
ipo 94 &p are tzhe ¢orrespanding peak mmta }/*a); dﬁ » 048 (Em Zpal ®at 50 mra"l

£41d reference 46 & 48 zaga::qu méselection nature of thia redox processs 9mhe enodic
paak is poorly defined and the qyau.e vouanmetrm process is essentially d.x:mveraib;e.
h'x‘.ze broad snodic responss becenes more wcu-»deﬁiued at faster aean rates, o 2% 3
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| @hen)_? lﬁf Ay _
Scanm@ ¥ W) Epa‘w AE hif) a‘:m -
vmvel) mﬁ e '

- 0,224 na..as 0.92 130 -a.sa 0,97 0255  1.76
™ 0274 #2a05 =092 130 *90793 1,20 065 .85
100 04316 «le05 ~0u51 140 0,98 1,33 Q.75 177
125 0.353 . «ls05 . «0»9% 146 . «0.98 1,50 0.86 L.7¢
150 0.387 <1.05 =0s8) . 34D =098 1.65 0495 171
175 0s438  wlu06 =0e51 150 ' =0.98 1.80 1,02 1.76
200 0447 <107 09 160  0.99 .90 1,09  1.75

50 0s328. w1.06 0s92 140 0,99 0.85 0.35  2e43
T5 . 0274 1,07 0,51 360 =099 1.06 0udS  2.35
100 06316 =1,07 «0.51 160  ~0.59 1.32 0.57 212
150 - 0.387 <1408  «~0.91 170 %099 1.49 0u67 2.3
m | 0u#47 -1.08 <091 170 “0.99 1,70 0,72 2.39
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