29
H27- A- -002

[ -1 1
fentanyl (FN) acrylfentanyl (Acr) furanylfentanyl
(FuF) tetrahydrofuranylfentanyl (THFF)

~0 0 L

/\N W
Fentanyl Acrylfentanyl Furanylfentanyl Tetrahydrofuranylfentanyl

Acr=FN>FuF>>THFF

CHO-

Acr=FuF>>FN >THFF
4 FN Acr FuF THFF n



n CHO-u

FN
[ -2 ]
(QSAR)
2D-QSAR 2
2D-QSAR 2
[ -3
]
monoamine oxidase (MAO) MAO MAO
8 2
MAO
MAO
MAO harmaline harmine PMMA
4FMP >MDMA > >2CT-7 >56MeO-DMT
MAO
MAO
[ -4
]
2 LCMSIT-TOF SCs
SCs in vitro GC-MS
5
APP-CHMINACA M1 (hydroxylation)

M2 (deamination  hydroxylation) M3 (deamination)

-2-



M3-G M3
M2 ATHPINACA 6
2
M6 (monohydroxylation) M5 (di-hydroxylation)
CUMYL-PINACA 4 2
GC-MSMS
FUB-JWH-018 5
[ -5 1
2015 2017
2
553
@) 10.7% 2015 18.4% 2016 11.2%
1 0.5%
2 10 2015 2016
3
4 52.5% 29.5%
4.9%
®) 5
p<0.001
(6) 39.6% 2015 50.7% 2016 50.8%
p<0.001
@) 33.6% MDMA7.8% 8.7% 7.5%
6.9% 4.3%
2015 2017

10



D
(Acr=FN>FuF>>THFF)

CHO-u
Acr= FuF>> FN >THFF
FN
@)
2D-QSAR 2 (3)
MAO MAO
4 SCs Cs
LCMS-IT-TOF SC
SCs in vitro
®)
2015 2016




25

12

psychoactive substances, NPS)

(New

(QAR)

25



(MAO) fentanyl (FN)  acrylfentanyl
(Acr) furanylfentanyl (FuF)
tetrahydrofuranylfentanyl (THFF)

Acr=FN>FuF>>THFF

4
CHO-u
Acr= FuF>> FN >THFF
[ -2
|
MAO
12
QSAR
10
EDso
4-
MOE CCG 2D-QSAR
AutoQuaSAR
QSAR 4-



TGD

monoamine oxidase (MAO)
MAO MAO
8
(METH)
MDMA 4FMP PMMA 2CT-7 5MeO-DMT
harmaline harmine

MAO

MAO

MAO
harmaline, harmine, PMMA
AFMP>MDMA >METH >2CT-7
>5MeO0-DMT

MAO

LCMSIT-TOF
Cs
SCs in vitro
GC-MS

APP-CHMINACA
M1 (hydroxylation) M2 (deamination
hydroxylation) M3 (deamination)

M3-G
M3 M2
ATHPINACA 6
2
M6
(monohydroxylation) M5 (dihydroxylation)
CUMYL-PINACA
4 2
GC-MSMS
FUB-JWH-018
5



[ -5
]
2015 2017
2
553
1) 10.7%
2015 18.4% 2016 11.2%
1 0.5%
2 1
34.4% 10 29.5%
2 5 26.2% 10
2015 2016
3)
52.5% 29.5%
4.9%
4)
44.8% 0 32.5%
5 7.2% 3 4
4.3%
5
p<0.001
5) 39.6%
2015 50.7% 2016 50.8%

p<0.001

2015 2017
C.
1
4
4
FN Acr FuF THFF
u
n
CHO-u
FN
2.




MAO

4,
(QSAR)
2D-
QSAR 2
2D-QSAR 2 in
vitro
FUB-JWH-018
GC-MSMS
3.
SCs
(MAO)
GC-
CI-MS/IMS
MAO SC GC-El-
MAO MAO MS MS
MAO
MSMS
MAO
GC-MS/MS



@

2

©)

(4)

)

(6)
2017

18.4% 2016

2015

553
10.7%
0.5% 2015
11.2%
10
2016
2015 2016
2015

-10-

QSAR

MAO

MAO

MAO

2D-



1)

2)

3

4)

5)

6)

Funada, M., Takebayashi-Ohsawa, M.,
Synthetic  cannabinoid AM2201
Involvement of cannabinoid CB1

induces
seizures:
receptors and glutamatergic transmission.
Toxicology and applied pharmacology, 338:1-8,
(2018).

Funada M., Evauation of harmful effects of
new psychoactive substances: current statusand
issues. 150(3): 135-140,
(2017).

Kaizaki-Mitsumoto A, Hataoka K, Funada M,
Odanaka Y, Kumamoto H, Numazawa S.,
Pyrolysis of UR-144, a synthetic cannabinoid,
augments an affinity to human CB1 receptor
and cannabimimetic effects in mice. J Toxicol
Sci, 42(3): 335-341, (2017).

32(11); 1493-1496, (2017).

2017, 48, 809-815

Misawa T, Tanaka K, Demizu Y, Kurihara M.;
Efficient synthesis of a multi-substituted
diphenylmethane skeleton as a steroid mimetic.
Bioorg Med Chem Lett. 2017, 27, 2590-2593.
K. Okuhira, T. Shoda, R. Omura, N. Ohoka, T.
Hattori, N. Shibata, Y. Demizu, R. Sugihara, A.
Ichino, H. Kawahara, Y. ltoh, M. Ishikawa, Y.
Hashimoto, M. Kurihara, S. Itoh, H. Saito, M.
Naito; Targeted Degradation of Proteins
Localized in Subcellular Compartments by
Hybrid Small Molecules. Mol. Pharmacal.,
2017, 91, 159-166.

-11-

8)

9

10)

11)

12)

13)

14)

15)

H. Yamashita, T. Misawa, M. Oba, M. Tanak, M.
Naito, M. Kurihara, Y. Demizu,: Development
of helix-stabilized cell-penetrating peptides
containing cationic disubstituted amino acids as
helical promoters. Bioorg. Med. Chem., 2017,
25, 1846-1851.

K. Okitsu, T. Hattori, T. Misawa, T. Shoda, M.
Kurihara, M. Naito, Y. Demizu; Development
of a smal hybrid molecule that mediates
degradation of Histag fused proteins. J. Med.
Chem. 2018, 61, 576—582

Okitsu K, Misawa T, Shoda T, Kurihara M,
Demizu Y.; Development of an ON/OFF
switchable fluorescent probe targeting His tag
fused proteinsin living cells. Bioorg Med Chem
Lett. 2017, 27, 3417-3422.

Misawa T, ImamuraM, Ozawa, HaishimaK,
Kurihara M, Kikuchi Y, Demizu VY.
Development of helix-stabilized antimicrobial
peptides composed of lysine and hydrophobic
a,a-disubstituted a-amino acid residues. Bioorg
Med Chem Lett. 2017, 27, 3950-3953.
Furukawa K, Oba M, Toyama K, Opiyo GO,
Demizu Y, Kurihara M, Doi M, Tanaka M.:
Low pH-triggering changes in peptide
secondary structures. Org Biomol Chem. 2017,
15, 6302-6305.

Eto R, ObaM, Ueda A, Uku T, Doi M, Matsuo
Y, Tanaka T, Demizu Y, Kurihara M, Tanaka
M.; Diastereomeric Right- and Left-Handed
Helica Structures with Fourteen ®-Chiral
Centers. Chemistry. 2017, 23, 18120-18124.
Ohoka N, Misawa T, Kurihara M, Demizu Y,
Naito M.; Development of a peptide-based
inducer of protein degradation targeting
NOTCH1. Bioorg Med Chem Lett. 2017, 27,
4985-4988.

Hattori T, Okitsu K, Yamazaki N, Ohoka N,
Shibata N, Misawa T, Kurihara M, Demizu Y,
Naito M.; Simple and efficient knockdown of
Histagged proteins by ternary molecules
consisting of a His-tag ligand, aubiquitin ligase



16)

17)

18)

19)

20)

21)

22)

ligand, and a cell-penetrating peptide. Bioorg
Med Chem Lett. 2017, 27, 4478-4481.
Misawa T, Imamura M, OzawaY, HaishimaK,
Kurihara M, Kikuchi Y, Demizu Y.
Development of helix-stabilized antimicrobial
peptides composed of lysine and hydrophaobic
a,a-disubstituted a-amino acid residues. Bioorg
Med Chem Lett. 2017, 27, 3950-3953.
Kitamura, Y., Kanemoto, E., Sugimoto, M.,
Machida, A., Nakamura, Y., Naito, N.,
Kanzaki, H., Miyazaki, 1., Asanuma, M. and
Sendo, T.: Influence of nicotine on doxorubicin
and cyclophosphamide combination treatment-
induced spatial cognitive impairment and
anxiety-like behavior in rats. Naunyn-Schmied.
Arch. Pharmacoal., 390(4): 369-378, 2017. doi:
10.1007/500210-016-1338-z.
Kim, M.S,, Takahashi, T., Leg, J.Y., Miura, N.,
Asanuma, M., Hwang, G.W. and Naganuma,
A.: Identification of transcription factors
activated by methylmercury in mouse brain.
Fundam. Toxicol. &ci., 4(1): 37-39, 2017.
http://doi.org/10.2131/fts.4.37
Tanaka, K., Sonoda, K. and Asanuma, M.
Effect of ateration of glutathione content on
cell viahility in a-synuclein-transfected SH-
SY5Y cdlls. Adv. Parkinson's Dis., 6: 93-100,
2017. http://doi.org/10.2485/jhth.25.21
Miyazaki, |. and Asanuma, M.: Therapeutic
strategy of targeting astrocytes for
neuroprotection in Parkinson's disease. Curr.
Pharm. Design, 23(33): 4936-4947, 2017.
Murakami, S., Miyazaki, |., and Asanuma, M.
Neuroprotective effect of fermented papaya
preparation by activation of Nrf2 pathway in
astrocytes. Nutr. Neurosci., 21(3): 176-184,
2018. published online 14 Nov 2016.
http://dx.doi.org/10.1080/1028415X .2016.125
3171

*Nrf2

2017, ppl22-

-12-

23)

24)

25)

26)

27)

28)

29)

30)

123.

Kohyama E, Chikumoto T, Furukawa R,
Suenami K, Kawashima H, Tada H, Nagai H,
Soda M, Kitaichi K, Ito T. Regioisomeric
Differentiation of Synthetic Cannabinoids with
an N-fluorobenzyl Indole Core by Gas
Chromatography—Tandem Mass Spectrometry.
Forensic Chemistry, 6: 28-35, 2018.

, 52: 205-214, 2017.

HIV

20(1), 2018. in
press

32(11)
1433-1438  2017.
HIV

43(2) 270-278
2017

63 53-61 2017

2017
pp8-10 2017.

28

pp28-31, 2017.



) Rotenone induces astrocyte-mediated non-cell
autonomous dopaminergic neurotoxicity. 21st

Excellent Pharmacy5 International Congress of Parkinson’s Disease
1 and Movement Disorders, Vancouver, BC,
pp7-8 2017. Canada, 2017.6.4-8.
9) Asanuma, M., Miyazaki, |., Kikuoka, R.,
2. Murakami, S., Isooka, N. and Kitamura, Y.:
1) Funada M: Identification of new psychoactive Neuroprotective effects of antidepressant
substances: Opioid receptor agonist in CHO mirtazapine against dopaminergic
cells expressing the cloned human mu opioid neurodegeneration in cultured cellsand in
receptor. CPDD 79th Annual Scientific Meeting, parkinsonian mice possibly by targeting
Montréal, Canada, 2017. 6.17-22. astrocytes. 21st International Congress of
2) , : Parkinson’s Disease and Movement Disorders,
AM2201 . Vancouver, BC, Canada, 2017.6.4-8.
29 10) , , : |
: ,2017 9 8 :
3) .27
: 9 , : , 2017.7.29.
,2018 2 9 . 11) , \ |

4) Miyazaki, ., Murakami, S., Kikuoka, R., ) ) ,
Isooka, N., Kitamura, Y. and Asanuma, M..: :
Rotenone-induced dopaminergic neurotoxicity

mediated by astrocytes. 90 .27
, , 2017.3.15. , , 2017.7.29.
5) Isooka, N., Miyazaki, |., Kikuoka, R., Wada, 12) Miyazaki, |., Murakami, S., Kikuoka, R.,
K., Nakayama, E., Yamamoto, D., Shin, K., Isooka, N., Kitamura, Y. and Asanuma, M.
Kitamura, Y. and Asanuma, M. Rotenone-induced dopaminergic neurotoxicity
Neuroprotective effects of rotigotinein promoted by mesencephalic astrocyte
parkinsonian mice. 90 dysfunction. 23rd World Congress of
, , 2017.3.15. Neurology, Kyoto, Japan, 2017.9.18.
6) , , , , 13) Asanuma, M., Miyazaki, 1., Isooka, N.,
Kikuoka, R., Wada, K., Nakayama, E., Shin,
1 . K., Yamamoto, D., and Kitamura, Y.:
122 , Neuroprotective effects of rotigotine against
, 2017.3.30. dopaminergic neurodegeneration by targeting
7) , , , , astrocytes. 23rd World Congress of Neurology,
: 1A Kyoto, Japan, 2017.9.17.
1 . 122 14) ; ; : ,
, , 2017.3.28. :
8) Miyazaki, I., Murakami, S., Kikuoka, R.,
Isooka, N., Kitamura, Y. and Asanuma, M.: .39

-13-



47 , Murakami, S., Kitamura, Y. and Asanuma, M.

, 2017.9.28-30. Mirtazapine exerts astrocyte-mediated
15) , , , : dopaminergic neuroprotection. 47th Annual
Meeting of Society for Neuroscience
PD (Neuroscience 2017), Washington, DC,
.39 2017.11.11-15.
47 , 22) :
, 2017.9.28-30. Current Trendsin
16) : , , : Parkinson's Disease 2018 2018.1.28.
, , , , 23)
’ .GC-MSMS
FUB-JWH-018
.39 683
a7 2017 7 8
, , 2017.9.28-30. 24)
17) , , : :
: 4  BMS
2017, | 2017 7 10 -
2017.10.13. 12
18) , , , , 25)
)
. 52
2017, ,
2017.10.13. 2017 9 89
19) , , , 26)
. 64 2017
2017, , 2017.10.13-14. 9 910
20) , ’ , , 27) KawashimaH FurukawaR SodaM Kohyama

_ E Chikumoto T TadaH,Ito T Kitaichi K.
P In vitro human metabolism of the synthetic
cannabinoid 5F-PY-PINACA. Therapeutic

11 Drug Monitoring & Clinical Toxicology 15th,

(MDS)), : 2 Kyoto, Sep. 24-27th, 2017.
2017.10.26-28.
21) Kikuoka, R., Miyazaki, |., Kubota, N., Maeda, COMSMS

M., Kagawa, D., Moriyama, M., Kume, A.,
54

-14-



2017

21-22
29)
2017 2017 11 26
30)
50
2017 12 3
31)
29
2018 2 12
32)
FUBJWH-018
138 2018
28

11

37)

26-

33) ShimaneT Monitoring survey of drug useand
addiction, and recovery support program in
Japan, 17th Drug addiction recovery support,
Thanyarak Khon Kaen Hospital(Thailand),

2017.3.22-23.
34) Shimane T

Epidemic and decline of new

psychoactive substances in Japan: Data from
nationwide survey on drug use, 2017 Expert
meeting, Prevalence and patterns of drug use
among the general population(GPS), EMCDDA,

Lisbon (Portugal), 2017.6.6-7.
35)

36
2017.7.7.
36)

-15-

8
39
2017.9.9.
HIV HCV
29
2017.9.9.



