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B NDAEEM T A 77 V=TI~ D [ER R T v 7 TF7A4TF7V—] ThHDH, ZDOXI7fE
WMRT 7 T4 77V —BIOFOT —ZX—RAX, Gk 87 v 7 OER7 B 5RO BRI E K
OFEORBFHIENI S EEZ NS, o, IHERMOFBERDO~ N v 7 ZEERT D201,

-3-



QSAR IZ Ko TEMETHIZAT 9 12H T2 v | IEEPBEHOERIKOT — 2 B Th 5H, CHk, FEBR
HELVIEWREROT —Z OIENEETH L, 5%IT.ZOBRNT v 77477V —%2FH LT,
MR ZFRIH L72fER R 7 v 7 OB EERHFAME L OEMBRH T A7 L2 R SE T PETH D,
AL L VBN L T =2 EZRA LT, BB KT v 7 OWUFENER TR O DIZFHE RO~ Y >

7 AERONEE Z LT TS FETH D,

FRARE : MELEE
HEESRAY EPH 08

SETRE

ERFEIK

REEHAY EEH HE

Elfg—

B - RERME L2 —

BAREER =R

EIRIEHA

HFAERKXF iz

e

FERTEMEY)E (Psychoactive Substances) 13,

HOARRICAE L, JERIEORE N 722 & O R ##
HE T 2WEORMHTH S, BiilEEY)
DRSELHERA, EIME L TRHHE DM
FpsEIchnz, et & LCTE SN D # 8
AT N A= NI EREEND, T, R
BETH WA E S L, B eE
PE)'E (New Psychoactive Substances) & L T
JRENIER L THRY | SLAICES < FETHEH)
78 & OREFGE ITR & R & 7o T
2o

DRETIE, BR KT > 7 BRE 7R
EHEWETHY, AT A R, T
I UCRIEEMB LA A A NMeaWir L
SlEFiE fEEEY & L THIINEA TV D,
fElR N7 v 7 &I 3651T D e R O RIRE AR,
EANTitE T 2B TlE, 20 <A TREL
fifbEY ] THHRTHD, LLERNL,
Z OVERITRRIESCRERA & Al L= 2R %o

TOTHDH, BUEDOER KT > Zii@IicB L
TIE, EHBLHIFS & VRS 70 i 1 kR 2 5 <
LT KA LIEOEEEFRVRELTND,
—J, HRICH ZmT 5 &Ik E LTERS
IR A RRF VA A MMeble 138
FEAEMEE & LTtk LT v, &l
RIS FELE R & O EIT R 72
fEfEE 7o TV D, FFIT, 831 MM
BTN TIE, B Z DS HEE D e N T
BOHPEE > TS, LA NMes
MD7ehTh 7 =X = VEEIRIE, <D
AL AR L TV D, KETIE, Bl
UV B RFO T o X S VEBEIR SRS IE R
L. WEERIC L 2 EHEMARE SN TR
D, IFEFA R IT7A4 R ELTRER
&R & 72> T %, United Nations Office
on Drugs and Crime (UNODC, [E#3EW50IE5
BHD NEEEZET DERRGER) L LT,
100 FEMEZ 2 DD 7 = > 7 = ViR
MYART v 7TENTNWD, FE4A MM
NN TUIEMMEAFEDORTE S IRZI TH 5
ZEnn, FHA YA MeEokt A
FVER & S S HER 3 5 72 D OFEAM 715 % fife
ST A Z L ITEELRIEE o TV D,
—J. BRI T E A RBLOAEAA
REEWITINZ T, LIRAEM 27”9 LSD i
FBIOER b= RREREER & 68y
LCRY, EELLELTERRIET vy 70T A
77 —2ER L. BEEROFMOMRR
HHC & DBESHEICOWTHENT 5 2 &R
2B ThHD,

[FERIZ, 29 LIEHBLA Y Cb 2 1R
N7 ZHEHINZ X0 R ED A LTS,
RS ClITs e S tH S L B & T



S TWNWD, fER K7 v ZIHMbFED—H N
B L TW DM IS S HATAET D729,
—FE TR T 5 FEOBREASLEL 2o T
%o [RERIC, BIEHEH LWVVER KT v 77
BT 5700, B E L TR v 70
FTAT TV —EAER L, AEEH O
FRIIHTIZ L D EIHTEIC OV TRETT 5 2
EVBHBTH D,
AT, B R T > V7 BMERT 23
ZREEORRES L EICER L, R R
7 v 7R AL 2 (R & NS R HIE O]
REZR/ MR IS ER OBRS & BN & LTz, AR
FEIX. ffaZE W TR b= S AR 3E
DOYERF L O OMla 2 B3 5729,
MISNLZEMCTH 2 CHO filazFIH LT, &
h-tr b =Y SHTw ZAEEB IO LV T
Lo —2 37 GCaMP ZE AL T,
H S H Ot B A B & 72 D5 CHO-5HTaa
-GCaMP MR A AEEE LT, ITFEOJIED S
Lo TV DIELRIER AR T 528w b=
SAMBERIEORHME 21T 72, £72, Mlax
R U 7= M i D F2hE & RIS % 5D
% HIYT, FFHEOAREZ/ MY LR AR D
ER AR Tz, F72, fER T v 7 DEY
TAT TV =AU, BEEROITIC L AR
IITEIZ OV TRRE LTz,

fal N7 > 7 & LCiitil@d 2 REELE
D HARAFHRRAE R O 570 &%, B x A
UWNTEATENSEER R 2R AT 5 AT K o TR DS
AL o TS, —H T, & MIXT 58
B K7 v 7 OFEH (EEF) EHORE LIS
WTIXEEHESL LTV, BRI, 253
W& —FIEHMI T A LERH A, & MR
SEOBERER R 2 AW =Y R 7 ) —=
YT, FEEE RO M O SR ELE A [R]—
ST CHRRICET 5 Z LN ARETH D,
T, ABFETIE. B FEKIPSHIR LY
RN MR EFHE L, RO Sh-k
NHISR RS ARSI & bl U7Ze 23 5, i
HEDOREREMGE F - I3 R R RIE L 55
fEfR N7 > 7 0% LA FEER R 7 5O
AET 5,

B. #HRD B, HFik. BR

(F%E-1:- MEZFAL-REERARUDER

HEICBE Y SH%%)
MHBIEE
REERAE EEH %0

TR TFNT I UROEMR T v 7T, &
2 h=C0ZREKEREEZRTEINRD
2,5-Dimethoxy-4-chloroamphetamine (DOC) (Z
DNWT, o b= SRR 2 R L
7o SEBWE AT 36 K O TEhSEBR 2R RRIE 0D 5%
BUCBET 2t &7 o7z, v b=/ K
VE SR D KPR E R ORESLIZEI LTI,
CHO-5HT2a S AARFEBMINIZ 1 v 0 Lk
V=27 GCaMP ZEA LT, HAYL
BRI & 72 %5 CHO-5HT24-GCaMP #i i
ERE LT, AMlaEZF|H L T, DOC &
@QCn |
2,5-Dimethoxy-4-iodoamphetamine (DOI) 5 X
W\ 3 fifH D N-Methoxybenzyl-phenethylamines
(NBOMes) : 25I-NBOMe . 25B-NBOMe .
25P-NBOMe (ZDWTHEHT L7o, & DOFER,
T k= SHToa B ERTEMEIZES <
ORI IR ST, 3 FEHHD NBOMes (T
DWTE, 2CL, DOIL, DOC XY i#/1ThH->
7o WIT, MR 2RI H U7 3Eme ik D 5550
PEEFEMEZ DD B TERI L, fFibiE
OVATRE /MY HH AR C O H & il L 72,
B 8 R PCR F=—7 ZFIH LT,
CHO-5HT2A-GCaMP fifa #5548 L7, 72—
7 W -~ 25I-NBOMe . 25B-NBOMe .
25P-NBOMe ZiRML7=L Z A, @R %E
B35 Z ENFRETH -7, [FEEIC, /Ml
HOERHHER O RE S IX, KR OE 2 E & X
T L— ) —F—TOfRERE LT,
ITENEEPARAT ik, DOI & XU DOC 1%
Head-twitch response (HTR)Z#5% L7z, Z D
HTR |3, 5-HT2 ZZ&K$EHIEE ketanserin D]
LEIZ X D AEICHf SN2 &b, kR
=2 5-HT2 28K, 72, 5-HToa XKD

2,5-dimethoxy-4-iodophenethylamine



B 53R X7,

(AE-2: GRSy TERELEEYMDERRY
T4 75" —BEICET H%K]
(=Y
RRERKE EFEH HR
AT Tl BRI LI ER 2 /35 7
=4 =), LSD OFERZALFER L, T
ATV AT D EEBNE LT,

T x A Z)VEBERIZOW T, F OS]
DT VIV, B OT U —VERIZEE L CHERET
IAEFG ATV, BFHT 150 FRDLEY)
ER L, ALEM T4 77V —fbLi, +5
ISR E 2 b > 7 = F = LRI 13
REWLEIAFIE L, Z D% < 1L CHEE
ARECH D, T T X = VFERE T
FEMREF MG L, AWISHEZRFL T
PN, T Ao VBB AEWNTE A
R uZHET7 T =2 MEMEZTRT H ORI
EINTNDD, MARFEHT D0 200
{LEMZHONTIE, ) -=F rFF~—N0
FEFA RuZB/RET ¥ T=R MEHEZ,
(- FA~w—nNT7T A=A MNEMEEZRT
ZEEWALMIT LI, BIEEOEVMEE Y
FAETA FuZRET o2 I=ZA N ThD
FrX VR LEIEETH D Z Enbhro
oo EHIT, TNHDH) -=F rFA~—,
K, ()-=F o FA~—@ ECD A7 kL
ZHIE L, BHEALFIC K - TiEN - ECD
ARY RV LT 5 2 LI LD Ml E &
oML, T7hbb, 7Ta=X ME%E
RIS UFA~—L aR THY, 7TIA=2A
MEEZRT T F A~ —T aS LIRES
Nic, =D o FA—NAESFA R
ZRRT T=A MEVEEZRL, O —FNT
VAT A MEEERT &V D RERIFORAS L
BREES | BHE(L AR W CAE A A R p2sR
KED R XU TAXT BTV, TNTEH
DTS v TF A~ —DOfEERAN R D Z L%
AR DRERE ST,

F72. LSD OFEKIZOWTIE, AR

— IV DEF % T AL LIz E RO LA
PARIE 2N LT, TG R, 7
NVIED R 2 3FED LSD FER A AT 5
ZENRTE, BRICHT- 5T, LSD D%
EMWIMENZ E LN LT, F2, &K
FERRI) T A N-T S IALFRERIZ OV T, %
TR & OWIR A T LToRE R, IEA R
i & oo T2 N-7 2k L7 LSD #E
BRI, AL R EERORIERNZ & bbb
7o B L7= LSD #538k & I [RAfF st 8 12 it -
L7,

PLED X5 b Ak L bz on
T ALAEH Z EI2 NMR, IR, MS ZHI7E L,
T A N_R—=AEAERR LTz, SARRMEIRE AT
HAEETHONWTIL, VT AT LA v—x
T F A — OIEEIEME L OEE N R D Z
EMTRINDD, L0 ORIV HTE
WIHESL STV, ED7=d, TV 0T
L% U723 7 )V HPLC O3Bz T
BEL., U7 AT LA~w—0O4 8 - HEER O
TS U TF A~ —D5HE - BB FRE L. IR
E. MS (HRMS) HIE L & HIZT —F—2R
{bzied, (LEMT A7) —%PiF LT,

[F25-3 : £ b iPS#ERE & U 1ERL L = #RER 18
BURERAVRERFS vy T OEEEADT
{ifi]

ElLfE—

EiIfEw - pREEEAEE 2 —

RAHREMER =R

AW TIZ, BE LTt FHRD R
HRARIE & FEfR 3 D 721, iPS AN D
FHEEITTROMIEZTEHA L, HBtEOH
DIERR N T > 7Rl R ORI Z A & LT,
b b iPS Aifakk (HPS2478) XV . HFRmiHK
AR ONT RS X AR OFFEE Z T8 57,
BEtExtge & LC, RO iCell R/ ik
A (FUJIFILM Cellular Dynamics) Zf M L
72, B N iPS MEf@#kIX. StemXVivo Neural
Progenitor Differentiation Kit (R&D Systems)
DFw b IUPENEE L, 53Dk 7 H



BRI~ ——D—>Th S
SOX-1 Botk A Wead L7c, Az Wz R
I AR OFE L, StemXVivo Human/Mouse
Dopaminergic Neuron Differentiation Kit (R&D

Systems, i7eH L) o7 v Fa—LEFELL,

RN AREEEE 15 B BT, R/ opfifg
~—7%—"T& 5 tyrosine hydroxylase (TH) I3
O~ — D — TH % microtubule
associated proteins 2 (MAP-2) DFEHLIF N A4
FEAMAR D A NLFE K & % M7 LA (MEA)
IECHERE L7z, B B iPS HIOR R/ U4ikds
KV iCell R X ARRERINL A FIVC, RER
#| (methampetamine) , A F /> & LT
3-CMC W ONZ dipentylone DR ERMER I A
AT U 7=, & O . methamphetamine, 3-CMC
A ONT dipentylone (F¥sHN 24 FEE#ZIZ, B b
iPS HI2k K 33 it ds KO8 iCell RS
X AR AL D A AR AR A YR FE AR AR IR
T

T4 aVE1—4F23IaL—230%FF
A LU-EMZIEREEETAN

FEIRIER

MAEERKE EFH Hi

ZIKE)EF TliE, ar¥a—% % HunizbFsEt
2L DA ) afEETREITO, fER R
7/7®ﬁ% K CAFEFR E OFPH 270 5
TR M52 L AANE LIz, LSD i
ROWFEREZITH 2 L 2 MBE L, LSD #FE
ROUIEHIPZ B35, BUUEE TIZTTIC
REEM S D VITRIEIFEEHZ 2> T D
LSD #HERD & aIEFEE OH#IPH O 2 4%
FREE L7, BIfEE CICHREE, fHEHEMH 50
IR RN FRE ST D LSD #hiE R )
O OISR E ORI A £ & DT,
LSD #FiERD 2 #ir (R1, R4) IZFEH LA
FEHIMERR TP OBGEECAI AT 572 D~
FU > 7 R EERL LT,

Fig A LSD ik

C. & =

1 MEZAAL-EZEERARUHERIIEIC
ST

o b= UFREREEOER B LU
HHA OB ZEH T 5720, BNZEKTH
% CHO fifgz=FfH LT, & h-tr b=
5HToa ZREB L O D Ao —H
7 GCaMP Z3EA LT, B a0 A
fa & 72 % CHO-5HT2a-GCaMP e 2 M5 L7,
o b= UZFRIERERICLY, e b=
SHToa SZAMIETEMEALIZ IS < R F e
fesd Stz ITEESEH AT ClX, Br b=
VR RARVE R 31X Head-twitch response (HTR)
¥ LT-, Zd HIR OFBIZEa k=
5-HT, ZFEOE G RS-, PLEDRE
s ZREFEBRAZFIH U7 Tic &
DE—0y NERDZRIRERE L, 1T
PP EBR AR S5 2 LT, A A
@%%@ﬁi@%@%ﬂquok%xeﬂ

—J5. AR AR U= SRk A O 3%
@&ﬂ@%%%@éﬁ%?\%%ﬁwﬂ%@
IR IR R OVE R A 3T 72, R L 72/)s
RIS N SR OMNT T — 2 1%, $ERD KA
KT — ) =X —DRRfER L —BLTE
UR %%ﬁM®k®@mm@m“kLT@%
ARE T D T & MR STz, AW
tmbﬁ/xa%¢%£@&m%ﬂ@®
CHO-5HT24-GCaMP AHRE DL 72 & ONZ /Ml
MR OERIZ RS LTz, Afifaiite b=
ZARMBIERZRICEI U, (LSS R TR AT



L2AAWEERM IS A TRE T d 5, £ 77,
AT CHERL L 7o/ N g ORI L 0 |
fER R Z v 7 0% FLoRE 815 C O UK 3K
O SIS RIS,

2. BIRRES Y ITEELENMDERRTT A
73— BRI SR

ARFGEIC L0 Bk Sz R A2 H T 57
= VX Z)VFEERIE, A VA A R u ZRIRIC
ML T—HRT I=Z MEME, b5 —FR7
VAT A NMEEER Uiz, BIEOEREIC
BOTIE, BTONREMEERIZONT—ERIZ
Bl S TWan, 5%, SR b P aZET
REMN LR, 2, 2O L9, ViR
FMARICEE LTALEWm T A 7 7 U — % Ei
L, i35 Lok, X0 iEwMeEmE
PR OO EITAD B2 D, S DIT,
IIMHEIZDOWTIE, NMR RXE &0 (MS) |
IR [ZOWTHEEM T A T TV —DFT —H X
—AMEFSNTEY, A5tk #EIEEDEE
(LD EE 2D, LSD #BERIZ OV TIE,
A ¥ R—=/VEM D EBIEOFEFIZ L > TLE
PERSFIR D Z L DNoho 1o, RN TR,
b L < VBRSSOV BB 2 ATREME
230 HHICHE LUV D N-T 24K LSD
FHEARIIT 7 R T ZbE B L TRk E
TV D ATREMEDS RIR ST,

3. E bk iPS #ifa & Y fERK L f-#Re R iR A
ZRAWVEREIR NS v 7 OFEERADHE

ABFFETIE, & b PSR L R/XI a
AR DOFFEZ A, HiRDOE b R8I 48
M & M RE A LR L7223 D, AR N T v 7
DT LR O S et 21772 72, & b
iPS IR R/ At KO8 iCell Ro3
I USRI, FRSEE AR T D 2 &8
HHI TS REEA (methampetamine) . S 6
(TR RMOFEN T 2EaMI T/ L
L T 3-CMC iff TNZ dipentylone Z AUEE3 2% =
L TTHRENEAHET D R TE T,

AFERP D, b IR B D R/ it
(2RSS DRI OFRMEREM 2N FTREE 72 0 |
FlEfe & BERBLA I = X L% LT
LT, U ROIRIR I BRECT 5 UG
MRS OMREEE LUERTE 585256
o, KEMEEYOFTH methamphetamine
BRI TF /L RMEEM DI Z T b
8% RNV R T v AR—4— (DAT) X
vesicular monoamine transporter 2 (VMAT2) (Z
PIRCERSY- 7 Sl VANV NSO 2 g T
HZLT, WL FEDF v v T EM DR
R DFESLIZORN DD EEZ HND,

4 O E1—48S3alL—LarvEFALT:
EYSZRREET A

LSD #FE (A R2, R} I =— 3 )
B R RPDOANY =—3 g 2 K- THil
HERETHAZENEETHDL EEXD, T
72, QSAR (2K o TIEMET AT 9 ICH T2 |
TEPEDBERI OHRRIA DT — B2 DL ETH 5,
SCHREE X 0 1SRRI O T — X DUNE N EE T
b5,

D # =#®

ARG TIX, A A A RYERIEOR M
fid & LT CHO- 5 HT2a-GCaMP DR N 72
B NN SR OVERUC P LT, %
RUFEHH A2 FIH LTz L 0 2 —7
b & 70 D RRAEREE L, [T FERR
SIS D Z LT, A AR OF
EVEHOTRNCESLS>EEZ NS, £,
AT e b= R EREEICEI LT
(L FRERE R AR AT L 22O VE SRR TS
HARETH D, £lo, AUFFECTERL 72/
IHER OFINZ L0 | BEEiMEDm | & E A
—ATOFMAbAREL 2D, R RT v 7D
I RLORCEB C DO JRREEY DR 72 E12&
MBI S5,

ICEMTA 7TV —ZOoWNWTE, 7= ¥



ZIVEFER KON, LSD FHEARO SR AT 72,
Holf, WK CEEICER SN TWS 7 =4
=VBEKIZOWTIE, ZRETAR LA
BB EFT IS0 A, EERE LT
ecxbtEMm oA 77— ElT A L
MTEE, 7z X )VHEROERE BN
KD H B HldE aS O F o TF A~ —nA
EAA Fp 2B/ TH L Z LT A%,
7 x X =)V OSEEEMC MR LA B 5 2>
I29% 9 X CIEFICHBRES | 5%DZ 05
TFORBICEHERFHRE D, ZD LI 71k
G747 7 ) =TI O EREREE
MZ4 77V —Thb, EHEME L THRIKR
FEERCAM 2R A FTRSBE 2 & O BRI E U T
EARECTH V| G KT ZHEOIER 72 1]
ERARCFEPREME o OV E O REH AN LD &
25, Fio, ALEHOHTT — & HHRRIC
BETHY | FIEEHHRED D OEFFITIL U
TIRfE L, HMEITTO-OOTEANRHRES N
%o
ARFFETIE, & b iPS HI3k K 33 U ahikEs

F IR D iCell K783 48 2 VT,

HEA| (methampetamine) , BT T/ L L
T 3-CMC W TNZ dipentylone DR 7 B
gt L, dFMmE®mE L THWE
methamphetamine, 3-CMC I TNZ dipentylone
(TN 24 WFREIER T | P PEARAF AL AP A 2
PEARTZ LD, b FTOEHICL Y (@
WEL T SERMES R ST, AT T —
2%, AEEHOHERNIZFIM T & 5 rraetEns
RS,

CFEHRE 2 B IC AN T, LSD #FERD
R, R*DOAY m—3 g 2 K o THEIFEER
DRAHZFHDO~ ~Y v 7 2 EER LT,
(Table 1) EMERINOFHFHARDO~ F Y w7 A
ZVER T D 72012, QSAR T K - TEMETH]
EATHITHIZ0 . IEERBEMORERIA DT —
2B T D, SCHER, FEERSE X0 1EMERERN
DT —Z DWENEETH D, WEEDOHE
L L7z,
AWFFEERD D, fER RN v 7 ChoHtn
=V ZRERIRIZOWT, MfazFIH L

Te SRR S AT L, a7 KR ik &
LTHEHTHY, IMESRHERONFHIZ &
DY i E D SoRCERr O C ORI A
FFC&E D, £, AR THERZED TG
BT A REORT = Z=)vDILEY T
A 77— I FIcHE—D TR NI v 77
A77V—] Thd, ZOLIRMBRET v
T34 77V —BIOEOT —XX—R (X,

fEBR K7 > 7 OVER 22 RO SEBRTEME )
OFMEDOREFHI RIS EZ BD, £,

IEMREOFEED~ N v 7 ZAZNERT 5D
72912, QSAR IZ X » THEMETFHIATT 5 12
720 IEEDBER OERR DT — Z B EET
bbH, R, FEERE LV IEEREROT —Z O
IWENEETH D, 4%IE. ZOfBKKET v
7477V —%HMALT, MiazFHLE
fEbR R 7 > 7 OFEEHFH T L Oy
VAT LEERSE TV PETH D, A
nEvEons T —2=FHLT, fER KT
> 7 OAFERER TR O 72 OICFHEAR DO~ b
U v 7 ZMEROEE L EIF T FETH D,

E. BERERIER

ABFFEIE, fEBR R T 7 ORHICE 3 2400
FETH Y | ARIT T TR EREHRIZEY
ERAR
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MhHIEZ. KEZBIT DAL A Nl
M ARFRIE OB, 2023 4£E 7 L=
— /b EYRAF RS G R PR S
(1l 2023 410 H 14 H)
Tsukasa Tomizawa, Shuntaro Kikukawa,
Hironobu Arita, Kayo Nakamura, Kosho
Makino, Hidetsugu Tabata, Tetsuta Oshitari,
Hideaki Natsugari, Masahiko Funada,
Hideyo  Takahashi. Synthesis  and
Structure-Activity Relationship of Opioid
p-Receptor Antagonists The 11th Asian

Association of Schools of Pharmacy
(AASP) Conference (in Macao) Aug. 2023.
SRR, A HEY. EEEsE, TAE
RO B RRE, s, 2EgR, &
Xigehd, MAHIEEZ, BIfdE—, mfEHIK
(7 = 2 = VERICHRT D8R4 B
FA R uZHEERT o # T=A FOAIH
% 84 [EIAHEG LT S B RS
VIRNT T AHOL, 2023 45 H)

EEESE, JO)IRKRR, A HTE, PATE
RO B R, B, 2EgR, &
XEhd, MIIEE, @iEHK 17 =
=)VIHEAROMEIETEIEFAB ] B RS =
55143 2 (FLIE, 2023 43 H)
REBIRA Y 7 2 > — Hignsh AR Bk X
PR A ARAT - T B, AR A,
AN s, RIRTECRE, SRR IERR - AR
PR 143 422 (2023/03)

TIALEE, NNAgRE—, SEIRIER, SRR
7 v b7 kv AEEHE AL L
Bis(2-picolyDamine #% & & — dH§1E4
@ DNA JEOIBEM:: 5 67 B H A3 72
B R 2 (20238/9/16, H )
Shun-suke Moriya, Yosuke Demizu,
Masaaki Kurihara, Atsushi Kittaka,

Toru Sugiyama: Strand invasion by
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PNA containing preQ1: # 50 [F][EE%
Rty R w7 A (2028/11/1-3) ER

10) Shun-suke Moriya, Mai Kiyosue,
Yosuke Demizu, Masaaki Kurihara,
Atsushi Kittaka, Toru Sugiyama:
Properties of peptide nucleic acid
containing n4 -bis(aminomethyl)-
benzoylated cytosine for enhanced
DNA binding: 5 60 [E[-_X7"F Rifigs
(2023/11/8-10) #x#

G. fBIE EHED HRE - B5RIKR

¥5JfE RKF-072PCT :

G, B R A Y. )R KRR,
B, IMHIEEZ, Blifd— 41 %
IEFEUA K ONE SRR .

FEIRE 2021-158379 :

FHHAOLR TH A A RS TA R O
SRR ), - FRFHHEAN RSN HULEER
R, [ESTHRGAE - RER R v & —



o5 FERESFEBHFHREMIE
(BEM - EEBRZFLX25 M) Y1 IV ABEHARER)
PR E DL PRSI E DG AR TR 581 (23KC1002)

AR RBES

e ZzF AL REFRRVUYERBEICEAT SHE

MESEE  REEE (HRERKE EFR REFHER)
BAESE  ElR— (Eifke - MEERMEL 2 —RBHRERERS EMKRERRELR)

(AREE]

TxXTFAT IVROMBRET v 7T, tr b= Z/REREEZRT L SND 2,5-Dimethoxy-4-
chloroamphetamine (DOC)HZ DWW T, B b= 2 A BMIIE 2 R H U 72 EER AT 3 L O T 3K
FHRHEORBUCET 2Rt 21T o 70, &1 b= ZRRERZEO SEEREH SRR OfEEEIZRE L T
I%. CHO-5HT2a = ARSI I V> T e o —% X7 GCaMP 238 A LT, BELEeHH
f & 72 % CHO-5HT:a-GCaMP Ml i % #% 5 L 7= . A M a2 F A L T . DOC &
2,5-dimethoxy-4-iodophenethylamine (2CI), 2,5-Dimethoxy-4-iodoamphetamine (DOI) 3 X O 3 FHFH D
N-Methoxybenzyl-phenethylamines (NBOMes) : 251-NBOMe, 25B-NBOMe, 25P-NBOMe (Z-DV N TH#AT L
72 EOFES, BEC50 fEIE 2CI : 9.9X10%, DOI : 2.0X10°, DOC : 8.8X10%, 25I-NBOMe : 5.42X10',
25B-NBOMe : 3.30X10'3, 25P-NBOMe : 7.1X10"° T -7z, 3FFHD NBOMes (22 T, 2CI, DOI,
DOC L V581 Th o7, WIT, MfaZFIH U7 Sk s o ot & FMErEZ & e 2 R CTER L7z,
FELIEORRE /NSO g COM 2 M8 Lz, Bl o 8 #A! PCR F=—7 ZHHAL T,
CHO-5HT,4-GCaMP fifld 55 L7=, T = —7 N~ 25I-NBOMe, 25B-NBOMe, 25P-NBOMe % ¥/l
Tl TA, #NFNERET 5 2 ENRETH o7z, /IMEHOmHZROFZRL~T T, e F=5%
OFEMFRHNCE LT, MlOREE, oo o 7 e ha— Va2 BT 5 2 &N TE 7, [TEEEY
fif#HTCl. DOI 3 LT DOC 1% Head-twitch response (HTR)Z#5%& L7=, Z @ HTR (%, 5-HT2 & MAHEHT
3K ketanserin DFTPLEIZ LV AEIZHHEI SN2 &b, Ba b= S-HT B, R, S-HToaa 8
ROBAEPRE SN, ZOX I ITHEFRIHE LTk ¥ —7 Y b LR D RIKERE L, 1TH)
FEP PR ER AR ST 5 2 & T Bl AR R OB EEHO TRIELS LB b,

VU EOFERN G EIHMER T 2R ORBARL, /ERHMREO FHICFIHATRETH 5, FERIZ,
SR DI B AR U723 O AL SO AR SRR TIRAE L2 Wal i s S LTF
HAChsd, -, INRHEEOFMIZLY, BAL—ATORMALAHEL D R KT v 7 ORRE
RTHLY; CORRKREY) O 72 EISHAB IR SN D,

A B B N-Methoxybenzyl-phenethylamines (NBOMes)(Z,

2C 7T ADT =31 FINT I U OEEHEARTH

SIRNER Z R EOELHNIER > TR Y, £
SEE 2o TD, FHTZ, Br b= RIS
TEHT 233N T, < O LV VEREZ R
ftH& A m@EIE KL TWD D,
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5. KETIZ, % NBOMes MWiim L TEY .,
2013 £EI2iX. 3 2 D{LA& Y 25-NBOMe
25C-NBOMe, 25B-NBOMe 73JJ6>C, KE DI
HYNETAT Y 22— BB E SN2 2,



Suzuki 513 20 50> NBOMes #LHIC & 575475

TERAMNT L, HIHRARCR A~ O A FRH LT
% 3, —J5, BAERCRA~ORELR)T, SR
(85%) . milfilE (65%). FEL (25%) H@ILRS
ncTwns, [tk 7v7rFrdr—¥o LA
(45%) ZA1F 5 BERUHRIMIE D FE & a8 S4LT
W5,

[FERIZ, Lipow © OSTERFRAZ 35U TROEHE
ST 42 ZLOBETOFEIERZIT LT D
N, ZORER, PEIERTIE, 26 A (62%) (A
Bk, 22 N (52%) (2@, 11 A (26%) 121
[BILL EORERIER A BT, 34 N (81%) H34)
TARER L, 22 N (52%) 23 L\ ETE) 28050 L
77o Fi2. 1341 31%) TICU L~V DRI
L X7z, NBOMes [ 338 22 5 A BRI Z f/E
FEBYENGA TH D Z LAVRIEEI N TV D,

ZOXITHHEREN THHER T v 7
R X 0 e EARAE LI E, ReRERE
BCINSEA S R HALEE L fp > TS, fElR
RZ » 713G O —H 0L LT D HkRE
WIISZEAAET D72, —FE TR 5 FEDH
FEDRMBL L I 5T D,

ARFFETIE, Gk KT v 7 OMERT 2 3%
REEORREY L XV BEIZER L, fER R T v 7k
HHFAIRE 2 VRS2 & ONCRFDIEON RTRE 2 VR
BEEROBIFR A HRO & Uic, AR, Mifaz A
Ter b= Z R EREOEH B L O O
Az BT 5720, BNLZERK TH5H CHO i
fazFHL T, & b-Fr b=y 5-HToa &AL
O b —H X7 E GCaMP %
ALT, BY®mbMmiae s
CHO-5-HT2a-GCaMP a2 #8528 U 7=, ZIRAIER D
WD EEINDER =R ERROHE
EiToTz, F£7o. MlaZFIH Uiz S tiko 5
itk ERNEMEZE m D 5 BT, FFHIEUREEZ R/
AR AR CORH P RIZ OV T B igE LT,

B. /5 &
RS -

e 2 5-Dimethoxy-4- chloroamphetamine
(DOC)
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e 2 5-dimethoxy-4-iodophenethylamine (2CI)

e 2 5-Dimethoxy-4-iodoamphetamine (DOI)

e  N-Methoxybenzyl-phenethylamines
(NBOMes) : 25I-NBOMe, 25B-NBOMe,
25P-NBOMe

ZfEH L7=(Fig. 1),

L iRl e b= AEHSE O e b= S AR E
H

Chinese Hamster Ovary (CHO)T ¥ A =— A/ A
AL —PIHMIIIZ e b a b= 5-HTo Z8YK
BT btz —% 37 E GCaMP %
BALT, BX®tHmEMBEE 2D
CHO-5-HT24-GCaMP Al A2 48637. L7z, Z Oz
FEFLC, MR LY T NREEARIE LTz, 96
N7 T w77 L—h (Greiner)iZ 5x10* cells/well &
725 X HITIRE L, 37°C + 5.0% CO, S T Ch#%
L7=, 24 K§fiit%, 2CI, DOI, DOC, 25I-NBOMe,
25B-NBOMe #3 L O} 25P-NBOMe #RINC L 2805
FREEDZM L% | Flexstation 3 (IZ L W HIE LT~ T—
23R (Relative Fluorescence Units, RFU) &
LU CHftbT L 7=,

2. /MR R O/ERY

HOERHER L LT, 7 7 A NN T o — T ok
frtigs (HAMES 1) ZFIH Lz, PCR Fa2—7 0
ERTSNE, Fa—T T8I a—70NE T TH
HTE 2 LI v 7 2 %AERk LT (Fig. 2),

HAZHOERR AR CHO-5-HT24-GCaMP #lifie
% PCR HiF" =.— 7 (FastGene 0.2mL, 8 ##F = —=
HARY = 3T 4 7 AN 1x10%cells/tube & 725 &L 9
(ZHERE L, 37°C * 5.0% CO 5§54 T C 1 IFfIERE L
77, =Dk, DOI, 25I-NBOMe, 25B-NBOMe #3
L TUV25P-NBOMe (1 pM)ZIRINL., dEEDOZ L,
ZRE LTz,

3. Head-twitch DR

H P 52 & % head-twitch response (HTR)D#;
HAEWE L=, DOC [ZLV#F¥ S5 HIR %
Miyata & DFET)ES THIE LT Y, F£7-, HTR
DFFFEMEEY & LT DOI 2 L=, DOL B L
DOC (2 X W #F¥ &5 HIR (2659 % 5-HT %245




DT ketanserin (RS 5-D 30 43X 5D
AR LT, ~ U RET T ATy 7 BY#@R]
—(22em X 12.5em X 15ecm)iZf L, DOI ¥ L}
DOC #5- 10 438D HTR DI HIE L=,

C.# B

1. Fo b= 2 RIMER

CHO-5-HToa i ZFH LT, 2CL, DOLFE XL
DOC D 5-HToa SN E At L7z, 2CI, DOI
BLODOC DI LY | ROt
DHENNAHER S HU7=(Fig3A), 2CT (025, 1 pM),
DOI (025, 1 uM)F LU DOC (1, 4 pM)IZ X B8
SRS OHANERIL, EBIRAY 5-HT, SRS
ketanserin (Ket, 10 uM) DRIALEIZ LV 524124
il & #17=(Fig.3B), 2CI, DOI 35 X O DOC 1% 5-HTaa
SRR EN UCEBER 2R 2 E S NI 7R

77,

2. BBl VRO AR H R OBERER AT
PCR F = —7WC CHO-5-HT24-GCaMP i %
#EEF L DOI, 25I-NBOMe, 25B-NBOMe ¥ L
25P-NBOMe ¥R (T 1uM)IZ L D HEDEF R
FEDFFNTHAT T2, FMOTINZ L >T, vv—
TR — 7 BEHN, SOLEDOHINHER S
(Fig. 4) ,

3. Head-twitch (25} 2 /2%

Head-twitch response (HTR)D#E%EHAM & LCTH
WHALTWS DOI (Imgkg, ip)ll k- TAHER
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Fig.1. Chemical structure of phenylethylamines.
2C-I (2,5-Dimethoxy-4-iodophenethylamine)
DOI (2,5-Dimethoxy-4-iodoamphetamine)
DOC (2,5-Dimethoxy-4- chloroamphetamine)
N-Methoxybenzyl-phenethylamines (NBOMes) : 25I-NBOMe., 25B-NBOMe. 25P-NBOMe
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Fig.2. Compact fluorescence detector for mobile use using probes of optical fiber.
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Fig.3. Effect of serotonin receptor agonists on intracellular Ca>* level in the CHO-5HT24-GCaMP cells.

(A) Changes in intracellular Ca?* levels were detected as changes in fluorescence in the Flexstation 3.
Results are expressed as mean (n=3). (B) Effect of pretreatment with SHT, receptor antagonist ketanserin
(Ket) on 2CI, DOI or DOC-induced elevation of intracellular Ca?* levels in CHO-5HT24-GCaMP cells.
Changes in intracellular Ca’* levels were detected as changes in fluorescence in the Flexstation 3. Each
columun represents the mean with S.E.M. of three indepent experiments.

**P<(.01 vs Veh-treated group. #P<0.01 vs. 2CI, DOI or DOC-treated group.

-19-



i
#
R
H

: 5:00 6:40
BERS (min tsec)

Fig.4. Effect of serotonin receptors agonistic actions of DOI in the CHO-5HT24-GCaMP cells using probes of

optical fiber. Changes of fluorescence were observed after treated with DOI or vehicle (Veh).
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Fig. 5. (2,5-Dimethoxy-4-chloroamphetamine @ head twitch (Z %7~ % f22E)

Effect of acute treatment with 2,5-Dimethoxy-4-chloroamphetamine on the head twitch response in mice. (A)
Total head twitch response changes after acute administration of 2,5-Dimethoxy-4-iodoamphetamine (DO, 1
mg/kg, i.p.) in mice. Effect of pretreatment with a 5-HT, receptor antagonist ketanserin (Ket, 0.6 mg/kg, pre
30 min) on the DOI (1 mg/kg)-induced head twitch response in mice. Each point represents the total head
twitch response counts with S.E.M. for 10 min (n=5). (B) Total head twitch response changes after acute
administration of 2,5-Dimethoxy-4-chloroamphetamine (DOC, 4 mg/kg, i.p.) in mice. Effect of pretreatment
with a 5-HT> receptor antagonist ketanserin (Ket, 0.6 mg/kg, pre 30 min) on the DOC (4 mg/kg)-induced head
twitch response in mice. Each column represents the total head twitch response counts with S.E.M. for 10 min

(n=6). Dunnet’s posttest was also applied on each graph. **P<0.01 vs. DOI, DOC-treated group.
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Fig. 1. Differentiation of induced pluripotent stem cells into neural orogenitor cells.

After 7 days of differentiation, cells were imaged using a microscope Biozero (Keyence). The human induced
pluripotent stem cells were differentiated into neural progenitor cells using the media supplements included in
this kit. After 7 days of differentiation, cells were imaged using brightfield microscopy. Cells demonstrate
rosette formation characteristic of neural progenitor cells in culture. To evaluate lineage commitment, the cells

were stained with the anti-Human SOX1 atibody (green).

Fig. 2. Characterization of Dopaminergic Neurons Generated from Human Pluripotent Stem Cells.
Dopaminergic neurons were generated from human pluripotent stem cells as described methods. MAP-2 was
detected using Anti-MAP2 Monoclonal Antibody (Merck, Catalog # MAB3418, 1:100; green). Tyrosine
Hydroxylase was detected using Mouse Anti-Human Tyrosine Hydroxylase Monoclonal Antibody (Santa
Cruz, Catalog # sc-7847, 1:100; red).
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Fig.3. Cell viability in iPS cells-derived dopaminergic neurons and iCell DopaNeurons after treatment with

methamphetamine, 3-CMC and dipentylone.

The relative value of cell viability compared to the baseline value for control and iPS cells-derived
dopaminergic neurons/iCell DopaNeurons treated with methamphetamine (METH, 0.5-4 mM), 3-CMC (0.5-4
mM) and dipentylone (0.5-4 mM) 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 from that observed in
controls at the 24 h time point. *p<0.05, **p<0.01 vs. control.
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