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Figure 1 Molecular structures of thyroid hormones
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Table 1 Relative Binding Affinities of Thyroid Hormone Analogues to Prealbumin (pH 8.0, 377C)

thyroid hormone analogues

C/ K/ %

thyroid hormone anslogues

C/ K%

3,5,%, 57 -tetraiodo- L-thyronine (Ti)
3.37, 5" -rilode- L-thyronine (rTi)

3, 5-diiode- L-thyromne {3, 5-Tz)
3-iodo- L-thyronine {3-T,)

L-thyronine {Ta)

13, 5-diiode-3"-{ i-Pr) - L-ihyronine

3, 5-duadoe-3"- [ i-Bu)- L-thyronine

3, 5-diiodo-3’ -bromo- L-thyronine

3, 5-dimethyl-3" -jodo- L-thyronine

3, 5-diicdo-3’, 5" -dimethyl- L-thyronine

100
32.9
0.132
0.014
< 0.002
0.83
2.2
1.6

0. 34
0.12

3, 5, 37 -triodo- L-thyronine (Ts)

3.3’ -diiodo- L~thyronine{3, 3’ -T:)

3", 5’ -dilodo- DL-thyronine (37, 57-T:)
3’ -iodo- Pi-thyronine (3°-T))

3, S5-diiodo-3" ~{methyl }- I-thyrorine

3, 5-diiodo-3’ -( t-Bu}- L-thyronine

3, 5-diiode-3"-{benzyl)- L-thyronine

3, 5-diiodo-3" -chloro- L-thyronine

3, 5-dimethyl-3°, 5” -diiodo- L-thyronine
3, 5-diicdo-2", 5’ -dibromo- L-thyronine

9.2
0. 64
k)
0. 068
Q.44
1.3
1.1
0.75
0.78
8.6

*Ki(35x10°L

constants of the other compounds to T, data based on reference!"?!

- mol™'} is the affinity constant of Ti, and the €/ Ki values are the ratio of the affinity
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L3134 ,3,5 -L- (3, 5 diiodo-
L-tyrosine, L- Ityr), 3 -L- ( 3iodo- L-tyrosine, L-Ityr)  L- ( L-tyrosine, L-
Tyr) (17) ( ( L-Ala) (L-Arg) ( L-Lys)
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(hista), ) ,
- 2 [ 31]
K (1) , AA L-btyr  L-Tyr, Ar
K
Cu{AA) (en) + Cu(L-Ala)(Ar)==Cu{AA)(Ar) +Cu(L-Ala)(er)
log K =log Beutanyian + log Beati-an) ten) ~ 1og Beutaryeny — 10g Bt atarian (1)
#£2 BRESH CulL-Ltyr) (Ar) ¥ Cu( L-Tyr) (Ar) K logK &
Table 2 logK Values for Ternary Complexes Cu{ L-Ltyr) (Ar} and Cu{ L-Tyr}{Ar)
(25°C, I'= 0.1 mol - L' (KNO3))
complexes log K* complexes log K*
Cu( L-Ltyr) {phen} 2.18 Cu( L-Tyr) {phen) 1.05
Cu( L-Ltyr0~) (phen)e 1.38 Cu( L-TyrQ" ) { phen)
Cuf{ L-Ltyr) (hpy) 1.88 Cu{ L-Tyr} (bpy) 0.90
Cu( L-L:tyrO " } (bpy) 1.20 Cu{ L-Tyc0- ) (hpy) 0.25
Cuf( £-Lityr) (hista) 0.84 Cu( L-Tyr) { hista) 0.51
Cu LTty ") (hista} 0.28 Cul L-TyrO" } (hista) 0.11
* calculated according to eq (1), taken from reference 1*'1
" Jaken from reference!®!
° O~ means that the ligand has a deprotonated phenolic group
Cu( AA) (Ar) (3] 2 Cu(L-Ltyr) ( phen)
Cu( L-Ltyr) (bpy) logK ,
(31 3] Cu( L-Tyr) (Ar) ,
dd
[31~35.36] [31~ 32] Cu
(L-Iatyr) (bpy)  Cu(L-Ityr) (bpy) ) ) bpy
(2, 3.7~ 11. 6, 3.31~ 3.36A

Cu( L- Ityr) (hista) L1 L-Iotyr
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2 [Cu( L~ Iptyr) (bpy) (NO3) [ I [Cu( L~ Ityr) (bpy) ] Il
Fig.2 Molecular structures for [ Cu( L- Lityr) (bpy) (NO3)] [ and [ Cu( L-Ttyr) (bpy) ]Il : (a) vertical view

with the atomic numbering scheme; (b) side view showing the stacking interaction

3 [ Cu( L~ Istyr) (hista) ]2 , -

Fig. 3 Crystal and molecular structure for [ Cu( L- Iotyr) ( hsta) ] 2 showing the iodine aromatic ring interactions
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Progress in Study on Bioinorganic Chemistry of Iodine
an Approach to Structural Role of the Iodines in Thyroid
Hormone Receptor Binding

ZHANG Feng LIU QT ao
( Department of Chemistry, College of Chemisiry Science and Engineering, Shenyang 110036)

T hyroid hormone related studies including the affinities of thyroid hormone analogues to
serum carrier proteins, the binding structures of the hormone carrier protein and hormone recep-
tor protein complexes, and the molecular recognition properties of the outer phenolic ring of thy-
roid hormones and the structural effects of the iodines have been reviewed. Possible structural

roles of the iodines for thyroid hormone receptor binding have been proposed.

Keywords: iodine thyroid hormone molecular recognition



