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Tab 1. Structure, physical properties, spectra data and analgesic activities of the compounds

Rl
R?
Ph(CH3); NC:S<
NCOEt
i
Co::d R! R2 R3 l"r(l:p ] Formula MS.m/z :Zt:! An(::o::::;ci :a)lio

1 H H c-hexyt 180.5-2.5 CzHaN20 « HCH 342(M*) 13.6 1. 02
2 Me(cis) H c-hexyl 188-9 C23H36N20 » C:H;0, * H,0 356(M+) 17.1 0. 81
3 H COMe c-hexyl 212-3 C24H3gN202 « C2H;04 384(Mt+) 0,046 302
4 H COOMe  c-hexyl 0. 026 535
5 H H Ph 0. 0624 224
60 Me(cis) H Ph 0.011® 1263
(4l H COMe Ph 0. 00376¢ 3697
& H COOMe Ph 0. 00638 2206

sKnown compound. ®Mouse hot plate test,ip. °YX Li, Unpublished data.

Tab 2. The energy levels(a. u. ) and main compositions of frontier molecular orbitais of compound | ~8

No LUMO LUMO LUMO LUMO LUMO HOMO HOMO HOMO HOMO HOMO
+4 +3) +2) +1D (=1 (—=2) (=3) (—4)
5  0.1840 0. 1822 0. 1683 0. 1561 0.1560 —0.3839 —0.4015 —0.4123 —0.4568 —0.4746
C(22) 1-Ph N-Ph 1-Ph N-Ph N(15) 0(25) N(9) 1-Ph N-Ph
025 0(25)
1 0.2238 0.2111 0.1824 0.1818 0.1562 —0.3797 —0.4016 —0.4173 —0.4566 —0.4713
N(9® N(15) 1-Ph C(22) 1-Ph N(15) N(9) 0(25) 1-Ph 0(25)
C(® 0(25)
Co)
6 0. 1910 0. 1857 0.1710 0.1616 0. 1401 —0.3842 —0.4101 —0.4156 —0.4493 —0.4624
c(22) 1-Ph N-Ph 1-Ph N-Ph N(15) 0(25) N(9) 1-Ph 1-Ph
0(25)
2 0. 2261 0.2103 0. 1860 0.1823 0.1564 —0.3825 —0.4111 —0.4186 —0.4397 —0.4698
N(9) N(15) Cc(22) 1-Ph 1-Ph N(15) 0(25) N(9) 1-Ph 0(25)
c4) 0(25)

C(8)

R4
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Continved Tab 2.
No LUMO LUMO LUMO LUMO LUMO HOMO HOMO HOMO HOMO HOMO
(+4) (+3) (+2) +1 -1 (—2) (-3 (—4)
7 0.1734 0. 1695 0.1612 0. 1556 0.1359  —0.3771 —0.4040 —0.4138 —0.4291 —0. 4517
I-Ph N-Ph 1-Ph N-Ph N-Ph N(15) 0(25) 0(28) N(9) I1-Ph
C(26) 0(25) N(9)
3 0.2110 0. 1843 0. 1798 0. 1594 0.1539 © —0.3688 —0.4096 —0.4128 —0.4261 —0.4469
N(15) C(22) 1-Ph C(26) 1-Ph N(15) N(9) 0(25) 0(28) 1-Ph
c\i2) 0(25) 0(25)
C(16) 0(28)
8 0. 1890 0.1745 0. 1696 0. 1626 0.1561 —0.3826 —0.4098 —0.4167 —0.4430 —0.4547
C(26) 1-Ph 1-Ph N-Ph N-Ph N(15) 0(25) N(9) 0(29) 1-Ph
0(25)
4 0. 2028 0. 1932 0. 1827 0.1632 0. 1601 —0.3822 —0.4131 —0.4186 —0.4400 —0.4546
C(26) C(22) 1-Ph C(26) 1-Ph N(15) 0(25) N(9) 1-Ph 0(29)
C(28) 0(25) 0(29)
0(29)
*The upper parts and the lower parts express the energy levels and main compositions respectively
Tab 3. Net change on main atoms in compounds | ~8
. s Y 14 . R¢
) AN TN N u
4 8 \ 9 .
2 3 n RS
Compd R® R RS Net atomic change
No N(9) N(15) 0(25) 0(27) O(28) 0(29) C(22) C(26)
5 H H Ph —0.27 —0.30 —0.48 — - - 0.52 -
1 H H c-hexyl —0.27 —0.30 —0.47 — - - 0. 52 -
cH3
6 26 Ph —0.27 —0.28 —0.49 — - — 0. 52 —
2 as H c-hexyl —0.27 —0.29 —0.48 — - - 052 -
0(28) .
7* H C—CH3 Ph —0.26 —0.25 —0.51 - —0.37 - 0.52 0.40
(26) @2n
0(28)
3 H C——CH3 c-hexyl —0.26 —0.26 —0.50 — —0.39 — 0.53 0.41
26) 2N
0(29)
8 H C—— O—— CH3 Ph —0.27 —0.26 —0.49 —0.34 — —0.45 0.52 0.6l
(26) (27 (28)
0(29)
L] H cC—o0—cHs c-hexyl —0.26 —0.26 —0.48 —0.33 — —0.45 0.51 0. 60
(267 (27) (28)
*Known compound
Tab 4. Elecum'density or orbit index on some atoms in compounds 1~8
Compd. No
5 1 6 2 7 3 .., 8 94
-D 0(25) 4. 4578 4.3415 4.7104 4. 2039 4.7226 4. 4680 4.5111 4.4676
D (R4-0) 2. 2355 2.6111 4.9791 5. 0920
. | Q@_ Ly 4. 2433 5. 8242 5.7458 6. 6802

o . D'O(25)Elsciron density on O(25) atom in HOMO-HOMO(—9)
D (R-Q) jBlactron density on oxygen atoms of RY in HOMO-HOMO(—9)
I C(26) ;Ogbis index on C(26) atom of R!in LUMO-LUMO(+9)
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Tab 5. Comparison of analgesic activities of some 4-N-Ph and 4- N-c-hexyl fentanyl analogs

R

RI
Ph(CHz)zN::SLN—COEt
I

R2

R . N Analgesic EDsp,mg/kg

Anal. potency retio

RZ=Ph

RZ=c-hexyl

(4-N-Ph compd. /4-N-c-hexy! compd. )

H H 0. 0620 13.6
Me(cis) H 0.011¢® 17. 1

H COMe 0. 0036

H COOMe 0. 0063

0. 046
0. 026" 4.1

219
1555
12.2

*YX Li. Unpublished data
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¥1-Q-FZHE)-1-RREM(IDHI0g B THE
170 ml et AR K 9 ¢ FIOKAERR 0. 2 ml, [ 10
h R4 A A K . 8 1L KCOs PR R 3RS B
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Synthesis , Analgesic Activity and Structure-Activity Rela-
tionship of 4- N-Cyclohexyl Analogs of Some Fentanyl

Derivatives

Yang Yulong, Lan Fen', Chen Changying'

Nanjing General Hospital of Namjing Command , Nanjing 210002
' Institute of Pharmaceutical Chemistry , PLA, Beijing 102205

The synthesis of 4- N-cyclohexy! analogs of fentanyl,cis-3-methylfentanyl and 4-acetyl fentanyl was
reported. Results in mouse hot plate test showed that the substitution of 4- N-pheny! by cyclohexyl
caused decrease of analgesic activity, and the degree of decrease of analgesic activity in 4-substituted
compounds was remarkably lower than that in non-4-substituted compounds. Semiempirical INDO cal-
culations have been undertaken for 8 compounds. The relationship between analgesic activity and the
electronic structure of these compounds was discussed. Results showed that the active substitute group
in 4-site of piperidyl is very important to analgesic activity.

Key words Fentanyl derivatives; Narcotic analgesic activity 3 Quantum chemical calculation; Struc-
ture-activity relationship »



