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IEREEFICAI TH B E 0D, BUOTOHRE & 5
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RITE Tidnang, YR « ZBERY T 44 T
(fltlD ke 12U k5 BIREDEY, 0 ZEERNDIER
AUEEEZFZ TS,

EAREaEEE L TORR

ZDXIIZLTHRWELEZF LT 5T 4 v DRAIDER
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[RIHF I SEERE T 2350 < FEBL L, ‘RAA s & Tz
it Z 22 & OfER & 2 - 72,

AT S EEREREE L TORMF

PLED XS ICgmSRE L COIIThk L7224, 'Lk
AHO pn ZHEBREHEORMER L LTz 5 R &
HZXNBYAEDP DB L, LT 5T 4 VIEBIEDE
BRICHEWTIRZ A RA BB L, & =3P
WEERPMEATIE S A M &, n ZERFEERE 2
HREHRIIHK T 2EHERTZ N2 VR 5 TR
L, IEFERE LTORRAEBRWOW, 72, BrHEZ
DO, B 512 & /N T IE R R & STl § % Sht €
FUAPRE S N-DEZ, E5ZLFILT T 7 1 Vil
HORNRAETM L 7258, ik 22 I v#E/hzIZ<nE
SFEEFLCEHEIMETRT I E b2, X512,
PMZBITF B ELE FFEROZIFEIIHLTLEHDITH S
ZLAMRLEY. ZhLOFERICHESNT, MEEHNE
FHOHAYEZ 5 FREICHEIR 24D, EIRBHYE % FH4 5 Z
Ll 7.

Mean+SEM (n = 8-24)

900 *: p<0.05
. % **: p<0.01
600 —
—~ * ¥ =
2 300 ® FLI5T4>
~ * 9 Morphine
# A U-50488H
=
g
= -300 —
®
-600 —
900 —— | | | |
0.001 0.01 0.1 1 10

F& (mg/kg, s.c.)

R :1) Morphineldf&1FHE, U-50488HITEMHEEMZ R LT,
) FNT T T 4 EFEREEER L,

8 AL EAF A ER (CPP akER). #5591 1) Morphine (& 77 1%,
U-50488 133N AZ /R L 7=, 2) FILT7 57 4 VI PEME 4R L 7=,
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B2 Db

PEAIBIBAIZIENRIZN L 72T L3V E NI R A L5
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HXRIE X SICAERE S EOW
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A, BEOFERNT ST T R EDBGRERIZB T,
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2009 41 A, DV Z S HHEdEAl [V v F50 F
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ERMGT 2 2 EATE R (LGRS : WU, IR
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ELTTIRAL, IEFEHE LTTldd %0, A 2
EN=FHEXA FEMATICD TS T ZENTE
Z &, RSB FEFRRENZETHHEHAL
T3,

EHIT, FIT T 7 4 VIFEIREBIC K S MIC AR
Thh, ELEIEONHTHIEZ O UISHENSIRAAS

fn, TALLXOHEZMHISS LI R o Uk
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Design and Synthesis of a Novel Anipruritic Drug, Nalfurafine
Hydrochloride and Its Pharmacological Feature

Hiroshi NAGASE

Department of Medicinal Chemistry, School of Pharmacy, Kitasato University,
5-9-1 Shirokane, Minato-ku, Tokyo 108-8641, Japan

Abstract: For the past three decades, considerable efforts have focused on the search for an opioid x-selec-
tive agonist without undesirable morphine-like side effects (e.g., respiratory depression, constipation, physical
dependence, etc.). In 1982, U-50488H was discovered to be a highly selective x-agonist. Since then, many research
groups have modified its structure and succeeded in preparing more selective and potent x-agonists. All of these
compounds have been shown to have potent antinociceptive effects in animal models without morphine-like side
effects. However, they were not suitable for clinical use, since they also had side effects, such as dysphoria and psy-
chotomimetic effects. These analogous compounds share a structure similar to the [N-C-C-N(sp®)] pharmacophore
sequence of U-50488H. They lack the tyrosine structure which is essential for opioid activity from the viewpoint of
endogenous opioid chemistry. Therefore, we designed a new type of x-agonist that incorporates a tyrosine moiety.
Our compound (nalfurafine) has been shown to have a potent analgesic effect but no aversive and psychotomimetic
effects. However, when it was administered to a post-operative patient, unexpected strong sedation appeared along
with an antinociceptive effect. Therefore, we changed the indication of a post-operative pain to that of an antipru-
ritus in kidney dialysis patients. As expected, this compound has a strong antipruritic effect without aversive or
psychotomimetic effects. As a result, TRK-820 (nalfurafine) was launched in Japan in March 2009. This compound is
also expected to be effective against pruritus in atopic dermatitis patients. A clinical trial is in progress.

Key words: k-opioid receptor agonist, nalfurafine, remitch capsule, antipruritic drug, analgesic adjuvant



