Table 4. Cell viability of NG108-15 with mCPP
related compounds (100 pM) by MTT assay.

140%

~ 120%

100%

Cell viability (% of control
[~2]
S
=

20% —4*}— ]
0% 1 I L ! i ) ) I 1

3a_3b 3¢ 3d 3e 3f 3g 3h 4a 4b

Ja_ b TJc 1d 7e If g Th 8 8b 8¢

140%

120%

100%
80%

60%

40%

Cell viability (% of control)

20% | —}—-
0% |D| 1 |

l[—]lﬂlml

| 1 1 i i i |

-20%

12a 12b 12c 12d 12e 12f 12 11a 11b 11c 11d 11le 11f 11g Lp

S., Ueda, H. (2005) i B2 3% K432, 54, 45-50.

5. Kinoshita, H., Osamura, T., Mizuno, K., Kinoshita,
S., Iwamura, T., Watanabe, S., Kataoka, T.,
Muraoka, T., Tanabe, G. (2006) Chem. Eur. J., 12,
3896-3904.

6. Watanabe, S., Miura, Y., Iwamura, T., Nagasawa,

H., Kataoka, T. (2007) Tetrahedron Lett., 48,
813-816.

(2) FEREE
1. Iwamura, T., Kataoka, T., “Synthesis of
4-Aralkyl-1-(2,3-dichlorophenyl)piperazines and

their Affinities for Serotonergic Receptors”, the

18th International Symposium on Medicinal
Chemistry, Copenhagen, Denmark, 2004 £ 8 .

2. WHBH, EIBE -, STEHES. SHNBE
TMDMA XX 2@mFRICHT LS5 > hL >
DENEDWRES), 527 B HAEY) 2R
E¥R - 5 35 B H AR MER YRS
&, KB, 20054 7 A.

3. Iwamura, T., Kinoshita, H., Watanabe, S., Yosihara,
S., Mizuno, K., Kataoka, T., “Synthesis of
3-phenylpropanols containing three-cumulative
stereocenters via tandem Michael-aldol reaction
of enoyloxazolothiones with aldehydes or

acetals”, SICC-4, Singapore, 2005, Dec.



4. /hHEOE EREIE AR A TELRED
DHRVER % fifBH 9 % 72 D 3,4-methylene-
dioxymethamphetamine % E7 )l & L7z 1L& 9
DEMS HAEFEERE 126 £ - (I - 2006
F3H.

5 8 &b BHEE FW A, Synthesis of
piperidine derivatives with potential antitumor
activity] HAZEEEE 126 F£4 - IFH - 2006
F3H.

6. &ILEE, AHEE A 8 EgHa
EMEERZET ST - ERY ST
BE GO EM) HAEFRE 126 F£2 -
B+ 2006 FF3 A.

7. Kimura, S., lwamura, T., Watanabe, S.,
Nagasawa, H., Kataoka, T. “Asymmetric Morita-
Baylis-Hillman reaction using chiral thiocarbon-
ate”, 22nd International Symposium on the
Organic Chemistry of Sulfur, K'E - 2006 4 8
A

8. Bfi M, SRHERE, =AKRBEZE, AR,
ENEIE T B DB45-RIANFIT S
78 I A(TMA)BIUREED ST 58 12
[EER A E = - B - 2006 4 11 A

9. RILE=, ANEE KM H KEFT,

(S AMREEINEEREZE T ST Y — )
EXRYSVEIEHOER] HEEREE
127 f£ - E1li - 2007 £ 3 A.

(3) HMBYEIEEMED HIFE - BERIM (FPEDHEFL)
1. ¥arEuG
a2l
2. ERHERE
2L
3. FOf
2L



MREFEEVE LI VRRFENICL 5MESHLBARORBRERF SEROE LY

HEEH B LUV MDMA [C L B EREEDRR LKFERON FHEF

SERZEE - B ER

W& CmBgRE, CEREE, THREET, THIEE, CEHE
(' BIR R R ARIR AR * Bl BAE RS RITFRERES - MBI,

i B IR KPR

1. [FU®HIC
BEEATHLAY 7y I (MAP) 1, B
EONETRLELAESHEEZRIFILTY
SEENEYTHO, REIEAICED, KEED
EHBICED, LBO MAP OFHERA ML X
W&o TLE - EECHRAEE S W ka kiR
KEDSENCEELI L /=B iITEIEE (REEAR
W) ZRY9 . MAP I, PREHRERIZBNT RN
COBROALZME TS & & B IR ERE

U, RN SRR ZITESED I M5,

MAP OEFEHEICLIDEEINLIBMITHREE
DOFEBUIE, RN AEEMEMRESEREVES
LTWaERBINTWS, LML, MAP DE S
BERIDFERSINDIBEMTEREORE I,
RN e BB RE R T O — RS IERI
EEEST. RIS T LNV TORBELLD
KM O MFRERE S DA EVEA . Rz h
BTG I CEBEEENER S OMEERN
BEL TS ZEMRBEIN TS, LML, &
DFEBIZEEH S 573 THFIERIZIHE TR W,
—H4., EBA RSV T TH23,4AFL o TF
FIAYTxHZI (MDMA: TV RAY 2 —)
DOEAE, BRI D Tha<, BHERIZBWT
HERA L EEEE B> TS, Thbb,
MDMA i3, Z2RETHDLNIRMOD LI
WROBEERFEABE R, HE0RERE TR
WEHEBIZEHEIZERL TS, MDMA I, i
HMEABRTOHSHREMEEEZRL, HAT

BOHEA SN TS MAP LFERIZ, Bk
ERZPIEL-®%HEEL. REOERICKVER
DEMEEEREITDL I ENMSNTNS,
ARFFETIE, MAP > MDMA OEFHFRGIZXD
FRINIFEMTHREE (AREEERIUEY
BEE) ORBEFICOVWTITBEEENBLI U,
TFEBFRIRE L.

2. XI 0719 I UERBEMITHREDOS Fi
FIZDWT

TRk 16 FETII AY > T 24 3> (MAP) @&
BMBRGBRORMTHEEORERFB LT
MDMA DR FTBIFEEFIZ DUV TR .

B AT 7 212 MAP (1 mg/kg/day)% 7 H RéjsE
ARG T 5L MAP FREEIRL B I VEERG
ARCBILREESBRHHORENERS
N, BENERSN/Z (Fig 1). N5 DOITE)
I L T TR T 172 MAP EfikS
<7 A DRI BT D Ca®/calmodulin kinase 11
(CaMKII) & cAMP response element binding protein
(CREB)D U Y BALEHORERB LY GEH/
cAMP %419 % protein kinase A (PKA) DiEHEALIZ,
saline HHEHE T T ADZENS &G EIZHEM
LTWz (Fig. 2)o LML, RIXZ 2 EHREEEZE
BEREICETSE2FO0s D KkEBEEBRERT
ER (TH") T ZABLY N-AF)L-D-7 A/NT
F 2B (NMDA) ZEMFEREEERNICIETE
7= NMDA Z&KYTa1=v b el EIZTRIE



(NR2AT) R TA T ZDOL I BHTED Y VB
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Mo 7z (Figs. 1 and 2).
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Fig. 1 (A) Development of behavioral sensitization to

methamphetamine (MAP)-induced hyperlocomotion in mice. (B)

Performance of prepulse inhibition (PPI) in mice treated with
methamphetamine (MAP) repeatedly. Mice were administered

saline (SAL) or MAP (1mg/kg) once a day for 7days. On the 7th

day, animals were placed in the PPI test box immediately after
the treatment with MAP, and they were tested. Values are the
means + S.E. **P<0.01 vs corresponding SAL-treated mice.
##P<0.01 vs the 1st day. ns: not significant. TH*-; tyrosine
hydroxylase mutant, NR2A”* NMDA 2A receptor knockout.
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Fig. 2 Relative levels of phosphorylated CaMKII (A) and CREB (B) in the
nucleus accumbens of mice treated with methamphetamine (MAP) repeatedly.
Mice were administered saline (SAL) or MAP (1mg/kg) once a day for 7days.
On the 7th day, mice were sacrificed 30min after treatment with MAP. Values
are the means ¢ S.E. *P<0.05 vs comesponding SAL-treated mice. CaMKIi:
Ca?/calmodulin kinase I, P-CaMKIl: phosphorylated CaMKIl, T-CaMKII: total
CaMKIl, CREB: cyclic AMP response element binding protein, P-CREB:
phosphorylated CREB, T-CREB: total CREB. TH*: tyrosine hydroxylase
mutant, NR2A™ NMDA 2A receptor knockout.
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Fig. 3 Development of behavioral sensitization to MDMA-induced hyperlocomotion in (a)
wild-type, (b) TH*", (c) NR2A™ and (d) memantine-treated mice. Mice were administered
MDMA (10 mg/kg s.c.) or saline (SAL) once a day for 7 days. Memantine (MEM) was
pretreated 15 min before every MDMA treatment. On the 1st, 3rd, 5th and 7th day, animals
were treated MDMA 30 min after placement in the test cage. Locomotor activity was
measured for 60 min. *P<0.05 **P<0.01 vs comresponding SAL-treated mice. ##P<0.01 vs
the 1st day. TH**: tyrosine hydroxylase mutant, NR2A+: NMDA receptor subunit s1
knockout.
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Fig. 4 MDMA-induced dopamine release in the nucleus accumbens of (a) wild-type, (b)
TH+/-, (c) NR2A-/- and (d) memantine-treated mice. The exiracelullar levels of dopamine in
the nucleus accumbens of MDMA-treated mice were measured by in vivo microdialysis.
Mice were administrated MDMA (10mg/kg, s.c.) acutely (injection 1) or repeatedly (injection
7: once a day for 7 days). Memantine (MEM) was pretreated 15 min before every MDMA
treatment. Values are the means +S.E. *P< 0.01 vs injection 1. ##P< 0.01 vs wild-type or
SAL/MDMA-treated mice. TH**: tyrosine hydroxylase mutant, NR2A ~: NMDA receptor
subunit 1 knockout.
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Fig. 5 The effect of fluoxetine on MDMA-induced cognitive impairment in a
novel-object recognition test. Mice were treated with MDMA (10 mg/kg s.c.)
once a day for 7 days, and then were subjected training session of novel-
object recognition test 6 days after the last treatment. Fluoxetine (10 mg/kg
i.p.) was administrated 30 min before training session. The retention session
was performed 24 hr after the training session. Values are the means + S.E.
* p< 0.05 vs. corresponding training. #p< 0.05 vs. (SAL+SAL)-treated,
trained mice. $p< 0.05 vs. (MDMA+SAL)-treated, trained mice. SAL: saline,
FLU: fluoxetine.
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Fig. 6 The effect of cydosporin A on MDMA-induced decrease of serotonin contents
in the hippocampus of mice treated with MDMA repeatedly. Mice were treated with
MDMA (10 mg/kg s.c.) once a day for 7 days. Cyclosporin A (10 mg/kg i.p.) was
administered 30 min before every treatment with MDMA (10 mg/kg s.c.) for 7 days.
Serotonin contents in the hippocampus were measured on 6 days after the last
injection of MDMA. Values are the means £ S.E. % p< 0.05 vs. (SAL+SAL)-treated
mice. # p< 0.05 vs. (SAL+MDMA)-treated mice. SAL: saline, CsA: cyclosporin A.
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Fig. 7 The effect of cyclosporin A on MDMA-induced cognitive impairment in a
novel-object recognition test. Mice were treated with MDMA (10 mg/kg s.c.) once a
day for 7 days, and then were subjected training session.of novel object test 6
days after the last treatment. Cyclosporin A (2 and 10 mg/kg) was administered 30
min before every treatment with MDMA (10 mg/kg s.c.) for 7 days. The retention
session was performed 24 hr after the training session. Values are means + S.E.
*p< 0.05 vs. comesponding training. #p< 0.05 vs. (SAL+SAL )-treated, trained
mice. $p< 0.05 vs. (SAL+MDMA)-treated, trained mice. SAL: saline, CsA:
cyclosporin A.
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1. MDMA O MAP BBRITENIRITITIEA
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priming 12K % MAP #RZB T8I, nicotine (1.0 u
gside) 725 TN ACh HEEBERIEETH S
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BT U7z ZOMBEWER ® £ 72 mecamylamine
(10 pg/side) IZXDEHEN/A, scopolamine
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MEFUEENE LUORRFIREYICL 5BBEEH L BHMRORTRF] 3EROXLD

MDMA DO F= U HMEBE L VHEEERIT DD FEFDRH

SHERIEE - &TEE

W hE - PIlEZ, LWNBA. Sik#E—. WD

R RFRF B2 SR R B RE AR AT 22 5 )

EEFFE T, 34-AFL2IVFFIAY T
% X (MDMA, “ecstasy’), AF¥ T H I
(METH) & % Wi 5-methoxy-N,N-diisopropyl-
tryptamine (5-MeO-DIPT, “FOXY™) 7 & DRI
WIZL DO b MBI OHBEEERED
AHNZALEGTFLXIVTHLENCTEHZ &%
HEE L. 0 MR Z2 SO INER T8
EHR. BROPMEEDZ RN iR 2 EHEE
SR RERREZAVERFETD &
- 1. Xenopus SRR T % & A W T, EIT MDMA
O = T2 AR—F— (SERD) T 5
HEZHRFL, AEHRNICCITOMR E2E .,

1) SO F D MRS A PRI R R E
Bz kest

£ 23 HED Ty M S, BEEEE0L
NIVTREE 350 pm OGRS EERL, £
FLEE LT 12-14 HEEE U, ZOE DY)
Rzl T, ibUT Ty RaFy5—F
(TPH) kB LUOHFOI CEROFTS5—F
(TH) A Z AW THRERAZIT >R ETS, &
BERCZORBHICEED TPH BitEotwo ~
ZURRED, HI-BEANEIC TH B BN 24
BRPBEIN, ZOREPRYFICHLT. &
WO F O EERDARHEERE (SSRD [H]
0TS AL DHEERETO LA, BR
HREERRD LN, T5I12, BRWtEo b=
> ¥ F 5,7-dihydroxytriptamine (200 uM) % 48
BEAELZEZA, filRNtEo b= BLW

S-HIAA S8 BOEEZED. BXOPH)> Y0/
I LEEBROBOVBRSN., ZNS5OERIZTS
N7 S LORICLOEBEINZ. T5IT. BB
EKHERPLOI Y075 LADABICLD, K%
EEPICESEEN O N BOBEE M
MNRDOENIz. TNEDEERMNS, KEEFETIY)
Fricid, BEREM/: SERT S L THD, &5
2, o bR Lo iR EEE
Fiid D ZENHRETH B Z EAVREINTZ,
TIT, AEEPIKYIFIC, MDMA %2 Wid
METH (3141 0.1-1000 uM) % 30 Sy fEIALE L.
MRS EN o bV BERIE LR E
A, EB5 bBEAFERNED b2 iEEREE
ERDZED 5Nz, —F. 5-MeO-DIPT OALEIZ
KoTH, ZTOXSERETED sNaho 7,
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Hixto b R EENBEAKENICAESH
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METH &3R80, o b= UEEBERIIR S
WHOO, EERED DU EREEERT I
MHELSNERD 2,
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Tid. DA>NE>5-HT DJEICEE @ EBERNRD 5
Nize INSDTEMS, SERT BL U DAT DE
HEREEENZER<< ZWEEZILSND, IO
SERT & %\ i3 DAT RHUFEZ#MIZ. MDMA
(0.3-100 pM) ZEAT 5 &, HICEEHEER
2RO 53, SERT 1% L Tid 4.8+£1.4 uM, DAT
IR LTI 49421 uM @D K, 8 TH - 72743, DAT
IZX9 % MDMA X ERO R AIRIEIX DA OF
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5-MeO-DIPT V&, [*H]5-HT @ SERT %4 L7=E D
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