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Structure-activity relationships analysis of thienorphine
and its derivatives
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Abstract: Thienorphine is a chemically-new opioid developed in Beijing Institute of Pharmacology and
Toxicology. To elucidate the chemical basis for the unique pharmacological effects of thienorphine, 15 derivatives

were synthesized according to combinatorial chemistry and the structure-activity relationships of these compounds

were studied. It is demonstrated that thienorphine is a potent long-acting partial agonist. N-Cyclopropylmethyl is

responsible for the antagonist effect of thienorphine.

More importantly, thiophene at the end of side chain is

most likely the pharmacophore accounts for the long-lasting effect of thienorphine. Change of the connection

of thiophene and the side chain does not result in changes in the antinociceptive activity.
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Figure 1 Chemical structure of thienorphine
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Figure 2 Dose-response curve of the antinociceptive effect
produced by sc administration of thienorphine in the rat tail
flick test. n =18, X+ s. Rats were tested 30 min after drug
administration
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Figure 3 Time course of the antinociceptive effect produced by
sc administration of thienorphine (1.5 mg-kg ') in the rat tail flick
test. n=9, X+ts

Table 1 Antinociceptive effects of thienorphine in vivo
EDs( (95% confidence Efficacy Effective
limits) /mg-kg7l 1% time
1.34 (1.14-1.56) 85.32+15.35 >T7h
0.25(0.09-0.41) 86.97 +24.35 8h

Model

Rat tail flick test

Mice hot plate test”!
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Table 2 Antinociceptive effects of thienorphine derivatives in
the mice hot plate test

Compound MPE/%
TH-001 -H 94.6 +10.4
TH-002 -CH;

‘© -OH  0.001 474=89

S 0.004 92.4+6.0
Thienorphine —CH2<] ﬂ -OH 031 53.2+35.0
S 0.625 70.1 +£29.4
1.25 87.0+244
2.5 74.7+24.3

TH-003 -CH,-CH=CH, ﬂ -OH 1.5 44.6 +32.9
S 3.0 75.9 £24.1
6.0 82.2 +28.9
15.0 74.4+21.8
TH-004 —CH2<> ﬂ -OH 10 929+ 177
S
TH-005 \[(A _@ -OH 80 76.9 £22.0
S
0]
TH-006 AO ﬂ -OH 5 18.3+£9.2
S 12.5 34.2+36.1
TH-007 @ ﬂ -OH 5 17.1+11.7
S 10 17.8 £12.1

n =10, X +s. Mice were treated with various doses of thie-
norphine derivatives and tested 30 min after sc administration

Table 3 Antinociceptive effects of thienorphine derivatives in
the mice hot plate test

Dose/
mgkg!
—cr,—<] ﬂ OH 031 532£35.0

S 0.625 70.1+294
1.25 87.0+24.4
2.5 74.7 +£24.3

Compound Ri= R,= R;= MPE/%

Thienorphine

TH-008 —CH2<] ‘© -OH 25 77.5+329

S 5.0 73.5+25.5

10.0 58.3+23.6

TH-003 -CH,-CH=CH, _@ -OH 1.5 44.6 £32.9

S 3.0 75.9 £24.1

6.0 82.2+£28.9

15.0 74.4+21.8

TH-009 -CH,-CH=CH, ‘Q -OH 1.25 47.2+30.9

\ S 5 579 +£41.7

10 59.5+26.4

TH-004 —CH2<> ﬂ -OH 10 929+ 17.7

S

TH-010 —CH2<> ‘© -OH 10.0 75.3+20.9

S 20.0 100+ 0

n =10, X+ts. Mice were treated with various doses of thie-
norphine derivatives and tested 30 min after sc administration
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Table 4 Antinociceptive effects of thienorphine derivatives in
the mice hot plate test

Dose/
mgkg™!
Thienorphine —CH2—<] ﬂ -OH 0.31 53.2+35.0

S 0.625 70.1£29.4
125 87.0+£244
2.5 74.7+24.3

Compound Ri= Ry,= R3;= MPE/%

TH-011 ~c,—<] @ -OH 25 18.5£253
5 35.5+20.7
10 172+ 12.8
TH-012 ~cH,—<] 4@ -OCH; 5 144+ 16.6
s 10 62.2+32.2
40 100 =0
TH-013 ~cr,—<] @ -OCH; 5 45.3+35.0
10 38488
TH-014 -CH; ﬂ -OCH; 0.5  81.8+2L15
s 2.5 100+ 0
TH-015 -CH; =

@ -OCH; 0005 5.5+162
\—7 0.02 8434292

0.05 100+ 0

n =10, X+ s. Mice were treated with various doses of thie-
norphine derivatives and tested 30 min after sc administration
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Figure 4 Time course of the antinociceptive effects produced
by sc administration of thienorphine (1.0 mg-kg "), TH-011 (5.0
mgkg™"), TH-012 (10.0 mg-kg "), TH-013 (5.0 mg-kg "), TH-014
(2.5 mgkg™") and TH-015 (0.05 mgkg™") in the mice hot plate
test. n=10, Xt
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