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1. Fentanyl (FN) : N-phenyl-N-[1-(2-phenylethyl)-4-piperidinyl]-propanamide

2. Acrylfentanyl (Acr): N-phenyl-N-[1-(2-phenylethyl)-4-piperidinyl]-2-propenamide

3. Furanylfentanyl (FuF): (N-phenyl-N-[ 1-(2-phenylethyl)-4-piperidinyl]-2-furancarboxamide)

4.  Tetrahydrofuranylfentanyl (THFF): N-(1-phenethy! piperidin-4-yl)-N-phenyltetrahydrofuran-2-
carboxamide

CHO-p
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n B-FNA 4
n 4
Acr=FN>FuF>>THFF
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FuF>> FN >THFF
4
4 FN Acr FuF THFF u

CHO-
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ICR
Jd, 20 - 259,

1. Fentanyl (FN): N-phenyl-N-[1-(2- phenylethyl)-4-
piperidinyl]-propanamide

2. Acrylfentanyl  (Acr):  N-phenyl-N-[1-(2-
phenylethyl)-4-piperidinyl]-2-propenamide
3. Furanylfentanyl (FuF): (N-phenyl-N-[1-(2-

phenylethyl)-4-pi peridinyl]-2-furancarboxamide)
4. Tetrahydrofuranylfentanyl (THFF):  N-(1-
phenethyl piperidin-4-yl)-N-phenyltetrahydrof uran-
2-carboxamide

( Fig.1)
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Fentanyl Acrylfentanyl

Furanylfentanyl Tetrahydrofuranylfentanyl

Fig. 1. Chemical structures of fentanyl analogues.
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Fig. 2. Effects of fentanyl analogues on intracellular Ca2* in CHO-p cells.

(A) Changes in intracellular Ca?* levels were deteced as changes in fluorescence in the FlexStation 1.
Fluorescence measurements corresponding to increases in intracellular Ca?* levels following simultaneous
activation by fentanyl (FN), acrylfentanyl (Acr), Furanylfentanyl(FuF) or tetrahydrofuranylfentanyl(THFF).
Each column represents the mean with S.E.M. of three independent experiments. Each plot represents the mean
with S.E.M. of three independent experiments.
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Fig. 3. Effects of pretreatment with p-opioid receptor antagonist B-funatrexamine (FNA) on fentanyl
analogues-induced elevation of intracellular Ca?* levelsin CHO-p célls.

Changesinintracellular Ca?* levels were deteced as changes in fluorescence in the FlexStation 11. Each column
represents the mean with S.E.M. of three independent experiments. Each columun represents the mean with
S.E.M. of three independent experiments. **P<0.01 vs. vehicle (Veh)-treated group. ##P<0.01 vs. fentanyl
anal ogues-treated group.
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Fig. 4. Effect of acute treatment with fentanyl analogues on the locomotor activity in mice.

Total locomotor activity changes after acute administration of fentanyl (FN, 1 mg/kg), acrylfentanyl (Acr, 1
mg/kg), Furanylfentanyl (FuF, 1 mg/kg) or tetrahydrofuranylfentanyl (THFF, 1 mg/kg)-treated in mice. Each
column represents the mean total locomotor activity counts with S.E.M. for 120 min (n=12 to 16). Dunnet’s
posttest was also applied on each graph. *P<0.05 or **P<0.01 vs. saline (SAL)-treated group.
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Fig. 5. Effect of pretreatment with a opioid receptor antagonist naloxone on the fentanyl analogues-induced
hyperlocomotion in mice.

Effect of pretreatment with a opioid receptor antagonist naloxone (NLX, 5 mg/kg, pre 30 min) on the (A)
fentanyl (FN, 1 mg/kg), (B) acrylfentanyl (Acr, 1 mg/kg), (C) Furanylfentanyl (FuF, 1 mg/kg) or (D)
tetrahydrofuranylfentanyl (THFF, 2 mg/kg) -induced hyperlocomotion were examined in mice. Each column
represents the mean total locomotor activity counts with S.E.M. for 120 min (n=12 or 16). Dunnet’s posttest
was also applied on each graph. **P<0.01 vs. SAL-treated group. ##P<0.01 vs. fentanyl analogue-treated

group.
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Fig. 6. Cell viability in CHO-p. after treatment with fentanyl anal ogues.

Therelative value of cell viability compared to the baseline value for control (0.05% DM SO) and CHO-p.
treated with Fentanyl, Morphine, Acr, FUF. THFF, (60-120 uM) for 24 h. Mean percent changes = S.E.M. are
shown. Statistical significance was evaluated with one-way analysis of variance. The Dunnett’s multiple
comparison test was used to determine significant differences in the percentage of cells showing cell viability
(*p < 0.05; **p < 0.01) from that observed in controls at the 24 h time point.
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