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weter (4 :1 v/v)., ml$h$lol,. ~ethYl ·~~ .atlg; ~.ted over <::aCla 

1n v~lio. 
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·2 llltiQls-). €ollowe« br ::eJ!!Ctton Wltb uo-2 (tlo~>2~.6H~~ (O.,.;iSg., 

0•5 mnc:¢) !A 5 ·mL inethtmol •. 
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Pulse sequence relayh 
OBSERVE Hi 
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Spectral width 2i5i. 0 Hl 
20 Spectral width 2i51.0 Hz 
Acquisition ti~e 0.238 eec 
Relaxation delay i.OOO aec 
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DATA PROCESSING 
Sine bell 0.119 aec 
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Sine bell 0.042 sec 
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Data for X.-ray d'iffraction study of 

formula· 

di f fra.ctomet'er 

monochromator 

radiation (MoKa) 

orientation reflection~ 

29 range 

temperature ( °C) 

scan method 

scan speed ( 0 /min) 

range in h,k,l 

meas. range 

check reflections 

observed refl. [F~ > 5cr(F
0
)] 

no of variables 

R 

Rw [w = 1/cr2( F
0

)] 

max (A/p) 

p in l!.F map ( eA-3) 

Cuo
2 
(ov~L-His) (bipy) J.cH30H.H2o. 

C2sH21NsOeU 

Nicolet P3 

graphite 

0. 7_1069 

15 
9.0 - 20.4 

20 

w-scan 

2 - 25 

min 0 -11 -13 f I 

max 9,10,13 

3.0 < 29 < 53.0 

2 

2818 

349 

0.041 

0.037 

0.94 

min -1.70 

max 2.94 
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Atomic coordinates ( x104
) and equivalent isotropic 

2 . - --thermal parameters (x10 ) ·for L_' uo
2 

(OV-L-His) (bipyl_/.CH
3

0H.H
2
o. 

u 
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(~2) 
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) 

-1,156(31) 
-2-427 ( i 7) 
-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) 
420'2( 20) 
3523(48) 
4196(22) 
3209(30) 
1376(28) 
393(58) 

3317(27) 
9064(24) 

y 

0 
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) 

b 
-1102(26) 

1151'( 23) 
-'1572 ( 12) 
-2975(10) 

861(11) 
2739(11) 
5441(22) 

:-3998(14) 
-1042(11) 
-3770(22) 
-3284(13) 
1701(11) 

-6C11) 
-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) 

2.8 
5.4 
3.9 
5.1 
4.0 
4.8 
5.1 
8.7 
5.8 
3.0 
6.7 
4.6 
3.7 
3.7 
2.6 
2.8 
3.6 
3.1 
3.9 
·3. 5 
5.5 
3.3 
5.0 
5.4 
4.-8 
4.0 
3.1 
5.3 
5.4 
5.3 
4.6 
3.4 
4'. 5 
4.6 
5.0 
4.9 
5.4 
5.6 
4.9 
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Interatomic distances (A) and angles ( 0
) 

of ~-uo2 (OV-L-His) (oiPYl.7.cH
3

oH.H
2
o 

u - 0(1) 1.784(26) N( 5 )-C( i9 ). 1.418(35) 
u - 0(2) 1. 743 ( 20) N(5)-C(23) 1.419(37) 
u - 0(3) 2.340(11) C(1) -C(2) 1.563(22) 
u - 0(5) 2.211(11) C(2) :..c(3) .1.552(16) 
u -· N( 1) 2.559(12) C(3) -C(4) . 1.498(17) 
u - N(4) 2.554(1:1) C(4) -C(5) 1.374(18) 
U - N(5) 2.596(12) C(•7) -C(8) 1.441(34) 
0(3)-C(1) 1. 249 ( 24) c·c 8) -C(9) 1. 409 ( 25) 
0(4)-C(1) 1.225(23) C(9) -C(10) 1.391(26) 
0(5)-C(13) 1.336(34) C(10)-C(11} 1.380(28) 
0(6)-C(12) 1.338(20) C(11)-C(12)' 1.386(23) 
0(6)-C(24) 1. 436( 19) C(12)-C(13) 1. 523 ( 28) 
0(7)-C(25) 1. 430( 00) C(14)-C(15) 1.325(40) 
N(1)-C(2) 1.474(16) C(15)-C(16) 1.371(29) 
N(1)~C(7) 1.271(37) C(16)-C(17) 1. 392(26) 
N(2)-C(5) 1. 339 ( 20) C(l7)-C(18) 1.414(19)' 
N(2)-C(6) 1. 344( 20) C(18)-C(19) 1.488(36) 
N(3)-C(4) 1.'361(17) C(19)-C(20) 1.3-81(24) 
N(3)-'C(6) 1.401(18) C(20)-C(21) 1.367.(28) 
N( 4·) -C( 14) 1.327(34) C(21)-C(22) 1.385(27) 
N(4)-C(18) 1.350(19) C(22)-C(23.) 1.479(5'?) 

0(1) -u -0(2) 176.4(17) N(1) -C(2) -G( 1 ). 109.4(12) 
0(1) -u -0(3) 94.2(10) N(1) -C(2) -C(3) 110.0(10) 
0(2) -u -0(3) 88.9(8) N(1)'-C(7) -C(8) 129.5(23) 
0(1) -u -0(5) 89.1(10) N( 2) -C(5) -C(4) 109.6(11) 
0(1) -u -N(1) 94.3(9) N(3) -C(4) -C(5} 107.3(11) 
0(1) -u -N(.4) 90.0(9) N(3) -C(6) -N(2) 108.7(12) 
0(1) -u -N(5) 87.8(9) N(3) -C(4) -C(3) 130.7(12) 
0(2) -u -0(5) 89.8(9)- N(4) -C(14)-C(15) 129.1(32) 
0'( 2) -u -N(1) 88.6(8) N(4) --C(18)-C(17) 121. 2( 16 )• 
0(2) -u -N(4) 86.5(8) N(4) -,-C( 18·) -C( 19) · 118.8(15) 
0(2) -U -N(5) 91.2(9) N( 5.) -C(19)-C(18) 110.8(20)' 
0(3) -u -0(5) 135.8(4) N(5) -C(19)-C(20) 117.6(21) 
0(3) -u :....N(1) 65.0(4) N(5): -C(23)-C(22) 110.4(31.) 
0(3) -u -N(4) 141. 0( 4) 0(6)' -C(12)-C(11) 126.1(13) 
0(3) --u -N(5) 78.7(4) 0(6) ...,C'( 12) -C( 13) 118.0(17) 
0(5) -u -N(1) 70.8(4) C(1) -C(2) -C( 3} 107.8(12) 
0(5) -u -N(4) 82.9(4) C(2) -C(3) -C(4) 111.3(10) 
0(5) -u -N(5) 145 .. 5(4) C(3) -C(4) -C(5) 122.0(11) 
N(1) -u -N(4) 153.2(4) .c(7) -C(8) -C(9) 119.4(19') 
N'(1) -u -N(5) 143.8(4) C(7) -C(8) -C(13) 118.0(20) 
N(4) -u -N(5) 62.7(4) C(8) -C(9) -C(10) i20. 4(19) 



--~ -";"V'. 

--·u.~ (continued) 

U -0(3)-C(1) 
·u :-0(5)-C(13) 
U , .... N(1)-C(2) 
U -N(1)-C(7) 
U -N(4)-C(14) 
U -N(4)-C(18) 
U --N(5)-C(19) 
U -N(5)-C(23) 
0(3)-:C(1)--0(4) 
0(3)-C(1)-C(2) 
0(4)-C(1)-C(2) 
0(5)-C(13)-C(8) 
0(5)-C(13)-C(12) 

130.2(11) 
140.0(13) 
117.1(8) 
126.9(13) 
122.7(18) 
122.2(10) 
120.7(11) 
113.1(21) 
125.8(17) 
116.7(15) 
117.3(17) 
128.3(21) 
110.5(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) 
~(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) 
9(21)-C(22)-C(23) 

121.2(23) 
120 .. 8( 17) 
120.2(16) 
121.3(13) 
115.9(18) 
116.8(21) 
119.0(14) 
118.9(16) 

. 119.4(17) 
122.6(22) 
120.0(19) 

. 120.0(15) 
124.1(20) 
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Anisbtropic temperature factors (x10 2 ) for _ -

/-UO {OV-L-His) (bipy)_/.CH30H.H20. 
- 2 . uu Uzz u33 • u23 u13 u12 

u ~.3(0) .. 2.7(1) 
0{1) 4.5(15) 4.7(12) 
0(2) 3.8(iO) 5.0(9) 
0(3) 4.3(6) 3.7(5) 
0(4) 4.0(5) 2.7(4) 
0(5) 4.0(5) 3.9(5) 
0(6) 4.5(6) 4.1(5) 
0(7) 5.1(8) 6.2(9) 
0(8) 4.8(6) 4.8(6) 
N(1) 2.4(5) 2.9(5) 
N(2) 4.3(8) 3.8(7) 
N(3) 4.7{7) 3.8(6) 
N(4) 3.3(6) 4.3(6) 
N(5) 3.6(6) 4.0(6) 
C(1) 2.8(7) 2.1(6) 
C(2) 2.4(6) i.8(6) 
C(3) 4.3(7) 3.0(5) 
C(4) 3.1(6) 2.8(5) 
C(5) 2.5(5) 1.6(.5) 
C(6) 3.4(6) 2.0(5) 
C(7) 2.9(11) 7.3(17) 
C(8) 4.1(7) 2.6(5) 

. C(9) 5.5(11) ~.4(9) 
C(10) 6.7(10) 4.3(8) 
C(11) 6.4(9) 3.1(6) 
C(12) 5.1(8) 2.6(5) 
C(13) 1.8(11) 2.4(8) 
C(14) 5.8(13) 5.1(13) 
C(15) 4.7(8) . 5.3(9) 
C(l6) 3.1(7) ·6.9(10) 
C(l7) 2.7(6) 5.3(8)' 
C(18) 2.6(6) 3.3(8) 
C(19) 7.1(20) 3.0(9) 
C(20) 3.8(7) 4.0(7) 
C(21).4.5(9) 5.2(9) 
C(22) 6.2(10) 4.4(8) 
C(23) 3.1(15) 3.7(12) 
C(24) 5.3(9) 4.7(8) 
C(25) 2.6(6) 3.3(7) 

3.2(1) 
6.6(11) 
2.8(9) 
6.4(7) 
4.4(5) 
5.2(6) 
4.9{6) 

12.0(15) 
6.8(8) 
3.1(5) 

11.1(14) 
4 .. 6 ( 6) 
3.3(5) 
3.7(5) 
3.1(8) 
3.6(6) 
3.8(6) 
3.0(5) 
6.4(8) 
5.0(7) 
4.7(15) 
3.2(5) 
5.7(10) 
6. '4 ( 9) 
4.2(7) 
3.3(6) 
4.4(8) 
4.1(12) 

. 4.3(7) 
4.3(7) 
4.9(7) 
3.·9(7) 
4.7(13) 
7.1(9) 
7.1(13) 
4.7(7) 
7~1(16) 
3.9(7) 
7.7(10) 

0.1(1) 
0.9(9) 
0.9(7) 

-1.1(5) 
-0.5(4) 
-1.5(4) 
-0.4(4) 
-2.0(9) 
0.6(5) 

-0,3(4) 
0.6(8) 
0.1(5) 
0.2(4) 

-0.1(4) 
0.7(5) 
0.4(5) 
0.4(4) 
0 .. 6(4) 
0.3(5). 
o·. 2( 4 > 

-·a .. 6 c 11 > 
0.6(4) 
0.7(8) 

-0.2(7) 
-0.4(5)" 
0.1(4) 

-0.6(7) 
0.2(9) 

-0.6(7) 
0.4(7) 
0.5(6) 
0.7(6) 

-0.1(8) 
1.3(6) 
1.2(9) 

-0.3(6) 
-1.6(10) 
0.1(6) 

-0.7(6) 

0.1(1) 
-0.4(11) 
1.3(8) 

-1.9(5) 
-0.4(4) 
-1.0(4) 
-0.8·(5) 
1.3(9) 
1.0(6) 

-0.1(4) 
0.9(8) 
0.3(5) 

-0.2(4) 
0.1(5) 

-0.6(6) 
-0.1(5) 
0.8(5) 
'0.3(4) 
-0.1(5) 
0.3(5) 

-1.3(10) 
0.6(5) 
1.5(9) 
1.5(8) 
1.4(6) 
0.2(5) 
0.3(8) 

-0.7(10) 
-0.2(6) 
-0.8(6) 
-0.5(6) 
0.6(6) 

-0.9(12) 
1.1(7) 
1.7(9) 
0.4(7) 
0.7(11} 
0.2(6) 
0.6(6) 

1.3(1) 
2.7(12) 
1.5(8) 
2.7(5) 
1.5(4) 
2.0(4) 
1.4(5) 
0.5(7) 
1.4(5) 
1.0(4) 
1.6(6) 
1.9(6) 
2.1(5) 
2.4(5) 
1.9(5) 

. 0.8(4) 
2'.0(5) 
1.1(4) 
0.5(4) 
1.5(5) 
2.0(10) 
1. 6( 5) 
2.8(8) 
3.6(8) 
1.6(6) 
1.2(5) 
0.5(8) 
2.6(11) 
1. 3 (7) 
1.5(7) 
1.7(6). 
1.1(5) 
4.9('12) 
2.9(6) 
3.8(8) 
3.5(8) 

-0.3(-9) 
0.1(7) 
0.7(5) 

. • i i . )i: . . .. . . 1 . I . I I iJ 4 I U I 1 , . ! . -~ 4 f . - . . . . ~' . . . I . . . ; It ]I @ • - t ) ... 
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Table II-7. Che{nical 5hift ( 0 , ppm) values of protons of major conformers of the ligands and those Of the 
corresponding dioxouran.:!-um (_VI) conplexes along with the L1 ( c &complex -5 ligand) ppm values 
tor the latter. 

. a 
OV-L-His HK.2H

2
0 

300 MHz ___ __,__ 

X X Amino acid -x------:~ehyde Resid.ie X Imidazole X blpy,phen partsa 
X X residue X X residue Y.--------
X x---·- ?£----------------~-- x H II lis II H II H II 

'J. X Hf1 H(32 Hc~-. X,CH=« cs J H2 H3 H4 X H2' H4' X 6-----4--3-
X X X OCH 'j. i;:iJ, 1/ H" o•-u "?""-" 1ll X X X 3 X X 28<-9 3Y.<.., .n4~ .n:. S<o - ------------· -

2.52 2.84 3.18 7.29 3.68 6. 77 ·--6. 68 6.83 6.-31 5.05 

--------------------- ------ . a 
K~ uo

2 
(OV-L-His)

2
_7.4H

2
0 .2.89 3.30 5.04 7.26 3. 91 6.38 6.52 7.15 8. 45 ?-.sa 

30 0 MHz /::::. = 0. 37 0.46 1.86 -0.03 0.23 0.11 
------------------

3.39 5.14 

0.55 1.96 

L-uo? (OV-L-His) (bipy) _7 .-· · -------3..-i.~ 
3H;Oa -ts. = 0.58 

300 MHZ 

L-uo? (OV-D-His) (bipy) J. 
3H;Oa 

3.06 3.33 5.08 

L1 = .0. 54 0. 4 9 1. 90 

300 MHZ 

8.87 

1.58 

8.84 

1.55 

3. 93 7.02 

0.25 0.25 

3.87 7.01 

0.19 0.24 

-0.16 

6. 50 

-0.08 

6.53 

-0.15 

0.32 

7. 20 

0.37 

7.16 

0.33 

1.64 

8.86 

2.05 

8.84 

2.03 

2.53 

---------
7.16 8.69 7.46 7.96 8.38 

2.11 o.06 o.11 0.11 o.o7 

7.10 8.56 7.41 7.9 8.35" 

2.05 0.03 0.06 o.os 0.04 

~-:-His H~--
100 MHz 

------------------------· 
2.34 3.10 3. 72 7.55 c c c 6.87 5.26 

contd ••• 

01 
~ 
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Table II-7 con~ 
---· L- (uo

2
) 

2 
(S-L-His) 

(~L-HisH) 2 (H
2

0)
2
_7. 

~H cP 
·2100 MHZ 

L-uo2 (S-L-His) (phen)J. 
4H 0 a 

2 
300 MHZ 

L-uo
2 

(S-D-His) (ph en) J. 
-"2H oa · 

2 
300 MHZ 

3. 40 3.58 

0 .5€> 0.58 

3.11 3.40 

0.27 0.30 

3.07- 3.39 

0.23 0.29 

- ( 

+ 

5.48 9.13e - c 

8.45e 

1.76 1.58 

-
5.15 8•87 - 6.96 

1.43 1.32- - -. 

t· ft6.r.­
\ ,... ./ , . 

-----· --------~----
c c 8.74 7.23 

1.87 1.97 

- - ----
6. 65 7.43 8.76 7.13 9.10 7.79 8.52 8.02 

- - 1.89 1.87 o.o o.os 0.06 0.05 

-----------------------·- ----
5.11 8.78 - ( 5. 95 ' 6.64 7.40 8.55 7.02 9.11 7.79 8.51 8.01 

1. 39 1. 23 - - - ~---- 1.68 1. 76 0.01 0.08 0.05 0.04 

----------------. . --------a 
ain DMSO ; bin n 2o; cH2 ,H3 ,H4,~ protons could not be resolved at 10?_MH~; h, ppm values for free bipy & 

. phen protons have been obtained frorn refe'rences 2.6 & 2.7; e'l'wo singals (1 :2 ratio). 

X HA ' , ©r OH Co~ Iii 5 =CH 
CH-C-Cl I . /d.- I N I 

CH= N H4 H~'(~' 3 

H 

II 

4 

X = H; S-L/D-HisH
2

; 5 ~
II 

X = OCH
3

; OV-V/D-HisH
2 

·__ 
6

,, 

N N 

.. , 
I 

" 5 

ll' 
lJ1 
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1 •. 1. 

_:.~ ;; . Ctr92 .:~~-~.t...H£a> (b.t.p:t)./.CH3o:tt.s2o8 
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