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IbT 2 FIC L VEAHEEZ R FERARETH D, ZD KD o THEYEIZESL
B LUWEEREMER T OLFFE R BB, AFERMEEOEAHESCE FHE) 2 B8
LT, FEEZIT-o TV D, HiE, EITHFOT2MEIT 1) BERRAEMEYFDXERIR
RBEZOBHHHEDOIFE, 2) BIRBAY Y 2 7 VINVERA LESFRFOAE Y
fa=7 ZA~DREETHD, LT, bl EET,
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LU, BEREPERBAL (=R ¥ =% XU A ol -
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BECETZAE) FlELER 1O o
o . . neray Acceptor (A¥) Domor (D)
(FIX) #&%et L. &\EwioitA 4 BEETHHF)

Naphthalimide PET

Y JA\ \ \.L\E: (X f PET (_*Y—zi |:>
RPIRBE A R R A A R A EhA A 8 0 5 - 8 o sl T i
vk (BRI Y —) BoR S e

Y. Teki et al., Angew. Chem. Int. Ed., 2006, 45,
2 4666: J. Mater. Chem., 2008, 18, 381. (Selected

ice . 6. ~ .
‘j_ﬁléb_jb@ p_.l:] EIE)W:&;‘% @ %ﬂ%ﬁ?ﬁu LZ . EW:-(A‘} m Radical (R) il:]‘:{é(. Prospects), CfxemPh_}s(,:lrem, 011,12, |
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2) EBAC Y IV INEFA LIESFRFRPAY Y hu=s Z~DER

WEFEA LY © T I HVRIE, Ak N Fonctonalty Materitas
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—HERER oA AL 7l L BITHS
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=~ L7= (Chem. Eur. J., 2009, 15, 11210.) , fifT. “m"T”“ﬁ;;¢

Excited Spin Dynamics

ted
1 St
Nlarlzallon Transfer

5 OB AN & B FHLIR BB O Fik xR, [T, RI—
H:ll l/ N ﬁ*%f’é \:'é%:ﬁ'g';‘j/\\/]} X @/\\‘ \/ 9:‘7 — & /ﬂ:/EI\ Spintroncs Information Transfer
MTHDLX BB NCEET TN

o S min VAN U T2 3R CIEGE L7z (Angew.
Chem. Int. Ed., 2013, 52, 6643. [Hot
Papers]) o ZAULDDHRITHED X

O-®)

k- ]

Ibla 22 1b 1a :1;:.1 T T VANVDMEAE S F AT
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B IEREE

R ORI% B G AR Bk 1, T A
(AR - F1E F7 - B BESS T OB SO HITE 4.0

0, B BIRH L B R D, [ o N |
DEH A A L CIBRFEA TIEL TV 5. - =
GRREE R OBRRBOEMICREES  E| G G
DHLBAFEEENDRAT S, ZnefiEdne
IEY, 1 K470 OB ) % B HE (Y — v 2 £ *) i
HL.

FEBITIIIABRES SR E U NEL KU, T 7 DLl "
HIRERIETIR o0 <25, TNTIR A HITHND

BV 2— VL THESNTLED. LIE3- T, H

RMOSHEELVD L TRV b, LV T e e .
BEFHAAEENS, Sbic, e xar—pigmnagr 1 2T EAREER A 1],

IOHEEERICIR T 5D AP ITIZ VR B R

DUNSVATEND D, pAMEV BT a3 < g
B ABY, ZIHEFLAHEL. ad O

BVEAEF O M RE R I X MR e BV R e

HaT = ST p) A WBND(TITHXHEE). = - sample A TTT

ORIT EROBEHELML TG, EAICE S IBC

2T > 1, FICHZT > 203 B LS TOA7, i /
ZDIHRWE IR THY, FEOA KR, |

0.01 A

FEBFO I TAEDNE T I FES AL TN D,

ez 13T, (TTT)als+s (6< 0.1, TTT = 7h B
FFTTRT RN LV R TE A BEE R D ol | ‘ ‘
ITOREHMEFEMEZ T RTZ[1]. ZOWEIL=EIR 0 100 : /Kzoo 300

S UL -1 N 0 S =Ry
— Ik DMEND T, BB BHIE L TOD AR 5. HLERIRWZ &2, ZOWE Tl
o MRESRDIZLIENR > TSHRELZRD, i REL TLTHRELARDIEN D -T(K2). Z
UL — I DEXAEAR LT OMEE THL.

ZLOFBILERITE R —OFMS 7L, — U0 EREFEA A O 2:1 08 T
HDHD, (TTTals+sIEARELLTHY, BT 67 s— R IL#H R L OFHRIR 552, $H
[ 5 M DOBLFNZELAL(disorder) 3% . FUEHK RIS LM DL AFEHI Lo TR
HZEITERL TV, TR0LEMOELNEIIE ST 52 TIDEW TR ELND ATBEMEDS
HD. ZHUTENEREL O F B R 8 L2205 DR Th .
[1] H. Yoshino et al., J. Phys. Soc. Jpn. 88 (2019) 104708.
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MRME

BT AT « GRS, BRHREIRCEEDORBRZ X250 TH D, L0 ERE
TEVIEMZRF, £72. 1IERETE R b02FHTIEMF08, 4=
VADT b—J AN—%EBHT, TOBEZOL L, KR, RS R -
BEnmi L& 74 b =27 AW OHEMBREZFIH LT, 0 A RY
B OBERE T/ et 2R 5 F542 B L T 21T> T\ 5,

INETOMIET, H—3 700 /B0 b OEt & @RISR Al 7 -/ 7
INARATHD [F 77743 ORBIZKIHILTEI, T/ 7 7A4NF, 07
NNE— FT 7 A NOERZRAICHL SIEIET L2 b O T, EAE300 nmD AR
HET RO RN D ERRFEE D20 OEIER KT 7 A N HE) HE 5,
TR, B—8T7 Ry Mo TOERIEBICEm D FE LN gL 720 | B
— T REBRRET AT REODETIHERT NA AL LTHHFETHS (R,
NanoLett. 2011, Sci.Rep. 2015, Nanotech. 2016) .,

BEOHEIL. OZDF /%7 7
ANZHWTHEFE SRS 2k
YU TSRS AT DOT NA
AR L @F  FEERICH LAY
BT E T A A - il - 8l
BT HEMBAKEEIT - TN D,

O LTI F /77 A4 1D e R
SR E AECHBT DF TR | 1 ) )77 4 soBTHBEEIR . ©)
HCHEMERTEER T /67 7 A N | st e — FOEEREST
OERLCEY LA TEY XA F
v JEKFE~A 7 RR—F— X
TLEEANLIZT T 7 A ME
BB OFEEICHY FHA TV D,

OIZB L TIE, XA TEY ROF
A" ha=7 A5 4 ZAH|Z
FET DE AL Z I TR -l
32720 O | K FBAIRBIRA A 7
BUEE - A B IR EE & D B %S 12 H :
DHLA TN D, 2 0 F T 7 AN LB RO R
7T O,

(a) BTEMEER (b) BEREST
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MBS o

DO EZEIET 2 Z LI X VBB 50 FH RO LW KRR DB R
& ORIV % 33 2 IR EIR OB 2 B & LT, B A0 e
T HAE L T D LWHIER - ST FIEOBR, S FAE U ROew-K VLA E
FAEHEBIZ KA AR T TV D, BEIZ, T A ROEFIREEL M - [FE
THHEE LT REB A Y ma—T—va U pNEREOEENICEFAY
> E P D FEDORFER, RTINS ERLLEIL S IED ) FAE R~ D
ISR Z®B LT, 2V AE S EMAINE (ENDOR/ELDORZ: &) Hili&2iHH L=/ 1
AV CEFAVE2— O EEFHAE - EFEHRBEOFEAZAEL TV,
ESRAHIEIZKANDISTUHILOEFRELRIGHE

BEIZREMEEZLOT 7L LV A 2 F (NDD X, EF R F—0+FLofladbe
2 &0 BRBEPSASCA RS EROMRER L L TESHWLILSD. NDLOT =4
T VI IVATEIR T TR L EICHIEL, ®OfE ESR A7 FLERT. WANA
72 NDI FFERIZHEH L, BFHE - 0 FEIC OV TR LTS, RAKR=T L%
EHTDHEERNDI DT AT D NMTEBWNT, NDIEDN NDI 7 =427 U0
ERIEDBFHEEEZ L D2 L0, WP CRAR= T DN PEE L CLERTHET Y
INFEIZ DLW EBALTHZ L ZR LT, RAKR= T LN HLEES D KB %
ESR A7 MVORERFZEL L V&M LTz,

FLL LRSI R B L DBIREEFIRERT FEA~D R

7V ABSRAPIEFITEBNT, ~ A 7 w81 2 AN RN E D72 HIZ ZivE
TIEIRE L R T — B IR S DT L AR STV R, (EETEE R RAE
PHAWG) D EMEREALIZHE, 2 6HiffT & U TRk OV ARIBHIE N B ST 25 &
720, A 7P IOV AFHINC KD AR MAVEMEDO RN ARE L 7> TE 72,
R o~A 7 vl OV AORERE, iFH, BREZTEEICHIET S Z &2k, ESR
AR MAEREBIET D ENTEDLI AR LT, BPAY VHIEERE b —
Ly h~A 7 aE CEIRMICE T 2 VOV AEFLZEILIBENNE LT, 2t —L |
~A 7 v OERAGDOEICLHLZHEILBUESL, a Ry bR (EIEHIE) %
W= == ZTOHlEZE LT, NMRTHWOLND X 9 720 2

(GRAPE/ NV A 72 &) 12 K 2 & Hl#EET (NMR/XZ & A LESR) OHEST & s
FeatED TS,

Fo, B ALt a—HFDOETAE AT —~DICHPHFF S NS5 TR ELT,
= hr= T Ui EORBERE Y EEAES SIS 2 LIk KRB ai;
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PEOMHZ® LT, 51H5 - MEYLZEOREM AR 5. FR2, FTdEFAE
NTHRT DK E B S FEE o X T U T RESKRT THRAET D RITO
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1) ARE~A 7 iz HWZESRY LD

A VESROX T VT 4 HEEGEHMITEX 28 LWHIETIEE LT, HEYE (FFE
W) ZHWTEMERDENREELEE 26N, FRE~A 7 iz Huv/- BSR (Ll
RO DPORB D72 I TS, ZNHITH L TANZETIE, LHO SQUID
HEHCHRE~ A 7 vl 28 A LT, BRItttz R4 2 & CHER ESR
ZRET HIEEREPFE L TS, SQUID M aH& V7= fetki b ESR 1%, 3 C
[ZHE N D D03, AR TN S 2 MRk T 5 2 & T, BEEROXZ U7 1« OFF
AT 2 2 2 BEE T 5. AMEEREICONT, AREMEIC XL DB
2b—3 g0k, BB TO~A 7 a7 PR /AR RS O TR DFE
EEFML TG, EREO I a— EE AT L, PHER=1ICREZND
FEIRANEN D Z LR END. 2DV ab—3 g UHERICESWT, TR e
AT BEANRNGIRD VAT ARG - BELT-.

2) ¥ I NoFHEREROBI T
=he=r=FrFL RRTEMPO %= X* RREDLET T I NVEOHFITIE,
DTN AFRLERTE2WICHEDL LT, T 7S EE D500 D)
HHNTWD., ZOEIRTIINRT VHNGFDXF T NEREICL >~ TELNRD
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K. Sakota, “Microscopy of a Single Levitated Microdroplet for Biomolecular Applications”
The 6th Awaji International Workshop on “Electron Spin Science & Technology: Biological and
Materials Science Oriented Applications” (AWEST2019) (June 16-19, 2019, Awaji Yumebutali
International Conference Center, Awaji Island, Japan)
C. Hosokawa, “Laser-induced perturbation into cell-surface molecules on neurons”.
The 13th Japanese-Russian Workshop on “Open Shell Compounds and Molecular Spin Devices”
(JRWS2019) (November 10-13, 2019, Awaji Yumebutai International Conference Center, Awaji
Island, Japan)
C. Hosokawa, “Molecular dynamics in an optical trap on living neuronal networks”.
The International Symposium on Plasmonics and Nano-photonics (iISPN2019) (November 11-14,
2019, Ikuta Shrine Hall, Kobe, Japan)
C. Hosokawa, Y. Matsubayashi, S. N. Kudoh, K. Tawa, “Optical trapping of nanoparticle suspensions
on a plasmonic chip and its application to manipulation of cell surface molecules”.
The 13th International Symposium on Nanomedicine (ISNM2019) (December 4-6, 2019, Port
Island Campus in Konan University, Kobe, Japan)
C. Hosokawa, T. Kishimoto, S. N. Kudoh, T. Taguchi, “Simultaneous measurements of molecular
dynamics of optically trapped glutamate receptors and electrical activity in neurons”.

—iERR
Spin Chemistry Meeting 2019 (August 18-20, 2019, Saint Petersburg, Russia)
Ken Kato, Akihiro Shimizu, Yoshio Teki, "Photocurrent Behaviour and Electrically Detected Magnetic
Resonance Study of TIPS-Pentacene and Pentacene-Radical Derivative™ Spin Chemistry Meeting
2019, (P13, Poster Presentation, Russia, August 19-20, 2019)
Spin Chemistry Meeting 2019 (August 18-20, 2019, Saint Petersburg, Russia)
Shun Kimura, Tetsuro Kusamoto, Shojiro Kimura, Ken Kato, Yoshio Teki, Hiroshi Nishihara,
"Magnetic field effect on the luminescence of stable radicals in a rigid environment * Spin Chemistry
Meeting 2019, (P13, Poster Presentation, Russia, August 19-20, 2019)
International Workshop on Quantum Sensing & Biophotonics 2019 (September 30, 2019, Osaka,
Japan)
Ken Kato, Yoshio Teki, "Photocurrent behavior and Electrically Detected Magnetic Resonance Study
of TIPS-Pentacene Film Deposited by Vacuum Vaper Sublimation” (No. 6, Poster Presentation,
September 30, 2019)
2019 Magnetism and Magnetic Materials Conference (MMM 2019) (Nov. 4-8, 2019, Las Vegas,
USA)
Yuji Tanaka, Taisei Kono, Masahiro Yamamoto, Yoshio Teki, Hiroaki Tsujimoto, and Eiji Shikoh,
“Spin transport in thermally-evaporated polyacene films and the derivative films induced by the
spin-pumping” (AE-12, Oral presentation, Nov. 5, 2019)
SPIE Photonics West2019 (Feb. 2-7, 2019, San Francisco, California, USA,)

Masazumi Fujiwara, Hiroshi Yukawa, Kaori Kobayashi, Yumi Umehara, Yoshinobu Baba,
“Fluorescent-nanodiamond quantum thermometers probing adipose tissue-derived stem cells taken
from mice”, (10893-12, Oral, Feb. 4, 2019)
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14.
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17.

The 1st International Forum on Quantum Sensing (Feb.17-19, 2019, Tokyo, Japan)

M. Fujiwara, Y. Shikano, R. Tsukahara, S. Shikata and H. Hashimoto, “Observation of rotational
Brownian motion of single nanodiamond-NV centers in aqueous buffer solutions”,

(Poster, Feb. 18, 2019)

13th New Diamond and Nano Carbon Conference (NDNC 2019) (May 12-17, 2019, Hualien,
Taiwan)

Masazumi Fujiwara, Ryuta Tsukahara, Yoshihiko Sera, Yushi Nishimura, Yuko Sugai, Christian
Jentgens, Yoshio Teki, Hideki Hashimoto, Shinichi Shikata, “Surface oxidation and electron-spin
coherence of nitrogen-vacancy centres in nanodiamonds”, (ndnc2019-030022, Oral,)

Gordon Research Conference: Quantum Sensing Applications in Metrology and Imaging (Jun.
2-7, 2019, Hong Kong, CN)

M.Fujiwara, K. Kobayashi, Y. Kumon, K. Miyaji, H. Yukawa, Y. Baba, T. Iwasaki, M. Hatano, H.
Hashimoto, “Quantum thermometry of nanodiamonds for characterizing stem-cell differentiation”,
(Poster, Jun. 3, 2019)

International Workshop on Quantum Sensing & Biophotonics 2019 (September 30, 2019, Osaka,
Japan)

Masazumi Fujiwara, “Nanodiamond quantum thermometry for biological applications”, (Oral,
September 30, 2019)

International Workshop on Quantum Sensing & Biophotonics 2019 (September 30, 2019, Osaka,
Japan)

Ryuta Tsukahara, Masazumi Fujiwara, Yoshihiko Sera, Hideki Hashimoto, Shinichi Shikata,
“Influence of the surface oxidation to the spin coherence of properties of single NV centers in
nanodiamonds” (No. 3, Poster, September 30, 2019)

International Workshop on Quantum Sensing & Biophotonics 2019 (September 30, 2019, Osaka,
Japan)

Hiroki Kuromatsu, Ryuta Tsukahara, Tokuyuki Teraji, Masazumi Fujiwara, Shinichi Shikata,
“Spatial correlation between NV centers and nonfluorescent defects in N-doped bulk diamond” (No. 4,
Poster, September 30, 2019)

International Workshop on Quantum Sensing & Biophotonics 2019 (September 30, 2019, Osaka,
Japan)

M. Fujiwara, S. Sun, A. Dohms, Y. Nishimura, K. Suto, Y. Takezawa, K. Oshimi, L. Zhao, N. Sadzak,
Y. Umehara, Y. Teki, N. Komatsu, O. Benson, Y. Shikano, E. Kage-Nakadail, “Realtime nanodiamond
thermometry probing in-vivo thermogenic responses” (No. 5, Poster, September 30, 2019)
International Workshop on Quantum Sensing & Biophotonics 2019 (September 30, 2019, Osaka,
Japan)

Yushi Nishimura, Yuka Kumon, Kazu Miyaji, Tsutomu Matsubara, Kazuo Ikeda, Hiroshi Yukawa,
Yoshinobu Baba, Yoshio Teki, Masazumi Fujiwara, “Construction of wide-field optically detected
magnetic resonance method for intracellular temperature imaging” (No. 11, Poster, September 30,
2019)

International Workshop on Quantum Sensing & Biophotonics 2019 (September 30, 2019, Osaka,
Japan)

K. Oshimi, Y. Nishimura, T. Matsubara, M. Tanaka, E. Shikoh, M. Fujiwara, Y. Teki,
“Microwave-antenna-integrated cell dishes for nanodiamond quantum thermometry” (No. 12, Poster,
September 30, 2019)

International Workshop on Quantum Sensing & Biophotonics 2019 (September 30, 2019, Osaka,
Japan)

Kazu Miyaiji, Hiroshi Yukawa, Masazumi Fujiwara, Yushi Nishimura, Daisuke Onoshima,
Yoshinobu Baba,

“Temperature sensing of stem cell regenerative function with fluorescent nanodiamond” (No. 13,
Poster, September 30, 2019)

37 QST International Symposium “Quantum Life Science” (December 4-5, 2019, Nara, Japan)
Yushi Nishimura, Yuka Kumon, Kazu Miyaji, Tsutomu Matsubara, Kazuo Ikeda, Hiroshi Yukawa,
Yoshinobu Baba, Yoshio Teki, Masazumi Fujiwara, “Construction of wide-field optically detected
magnetic resonance method for intracellular temperature imaging” (Poster, December 4, 2019)

10th OCARINA International Symposium (March 5-6, 2019, Osaka, Japan)

65



18.

19.

20.

21.

22.

23.

24,

25.

K. Tamejima, T. Okamoto, Y. Tahara, M. Miyata, and T. Yatsuhashi, “Simultaneous Observation of
Nanoparticles and Hexane Droplets in Hexane/Water Emulsion by Quick Freeze Replica Electron
Microscopy”.

Final International Symposium on Photosynergetics, Grant-in-Aid for Scientific Research on
Innovative Areas (2014-2018), MEXT, Japan (October 23-26, 2019, Osaka, Japan)

T. Matsumoto, H. Tanaka, N. Nakashima, and T. Yatsuhashi, “Multiply Charged Energetic Metal lon
Emissions from Dinuclear Metal Complex Exposed to Intense Femtosecond Laser Fields”.
International Workshop on Quantum Sensing & Biophotonics 2019 (September 30,2019, Osaka,
Japan)

M. Harada, T. Yatsuhashi, and_K. Sakota, “Elucidation of the Cooperative Dissociation Process of
J-aggregate Induced by the Density Fluctuation of a Mixed Solvent”.

International Workshop on Quantum Sensing & Biophotonics 2019 (September 30,2019, Osaka,
Japan)

M. Nogichi, M. Sano, T. Yatsuhashi, and K. Sakota, “Performance Comparison with a Parallel Plate
lontrap and an Endcap lontrap”.

13th International Symposium on Nanomedicine (December 4-6, 2019, Kobe, Japan)

M. Harada, T. Yatsuhashi, and_K. Sakota, “Association-dissociation Dynamics of Amphiphilic
Molecules in the Mixed Solvents Showing the Liquid-Liquid Phase Separation”.

The 6th Optical Manipulation and Structured Materials Conference (OMC2019) (April 24-26,
2019, Yokohama, Japan).

T. Kishimoto, S. N. Kudoh, T. Taguchi, C. Hosokawa, “Resonance laser effect on optical trapping of
cell surface molecules”, (OMC-1-02, Oral Presentation, April 24, 2019)

International Workshop on Quantum Sensing & Biophotonics 2019 (IWQSB2019) (September 30,
2019, Osaka, Japan).

T. Kishimoto, S. N. Kudoh, T. Taguchi, C. Hosokawa, “Relationship between molecular dynamics of
glutamate receptors in an optical trap and electrical activity in neurons”, (P-21, Poster Presentation,
September 24, 2019)

The International Symposium on Plasmonics and Nano-photonics (iISPN2019) (November 11-14,
2019, Ikuta Shrine Hall, Kobe, Japan)

T. Kishimoto, S. N. Kudoh, T. Taguchi, C. Hosokawa, “Relationship between optical trapping
dynamics of neurotransmitter receptor and neuronal electrical activity”, (P-23, Poster Presentation,
November 13, 2019)

Biomedical Raman Imaging 2019 (November 24-26, Osaka University, Osaka, Japan)

K. Masui, S. Morishita, T. Hamamoto, W. Minoshima, C. Hosokawa, V. R Daria, H. Ishitobi, Y.
Inouye, “Live-cell Raman imaging of hippocampal neuronal cells”, (Poster Presentation, November
25, 2019)
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1ToTW5. 20194EDIFZERE L LT, YAFU—TNEI VNIV AR—F —
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xCTIZ, ffast s 2 F () ZHENICEET 57 2 BE Ao —FETh 5 (X).
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AOVEVER R OR LR & MO R ICEE R 2 R4, &REICRY .
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X0 bR EEEERE TS L2 A LT,
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ARG NRs A H B H02C4®_\

- W\/\
7S COH 020 COH COH
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X xCTIZXBTVAFUN)DOEY AR EFREFDF20MHERE - xCTREE T

Y. Yasuno, I. Mizutani, Y. Sueuchi, Y. Wakabayashi, N. Yasuo, K. Shimamoto, T. Shinada,
Chem. Eur. J., 2019, 25, 5145. (Front Cover)
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WKM7 0 AT ) T ORESD—0IL, & RESEORFEY N REICHDL ZETHY,
Z OERAL AR P THIES N TS, Tox 2B ICBHZE LZSigREfEZ Vv 5 &, R#E
—KFEREEUM L DB » TV VISR ELATZAD Z AR RALE. ZhbDK
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AF~AEWEOETHEERARERZFH L2708 ANLRT 5 L b 0T LS.
RN EDD L, ZZhbARNDTEERT OB ERKIEbEDD. Balx, A4
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HRBE L8
A FZOREZ R LA A RS ORI A TR Y, SEEOHERED
1DEBNT D, DAVRFUAFAIEEZFHFOT L=y T N2 /ER &8
5 ET LI TALERINIC S TN EIT Ly -7 Fr T2 ho2id 525,
D AEl, 7Ly 7300 FNBRIICEVELRD B-V U b—y-—2F VU F -
y=7Fu 77 AR LT, VA RABIFET, TATE RERICSE D & I EH]
ThI7e RavET ) USRI ONA Z 2R L, XY, 4137
M AEBRED o, oV T = FEMEE BT ENTE D, ARISTHE., 4
WXL C2YEDT VT e RBNIGETHDT, BpHT7 VT ROBERMBEHREANE
BEtL7z, ZOR, 2EOT VT RET VR y hTRERICKIESED Z LT
ERICERZBEHRILZFESOT F T R T ) V6B L MVINAKRTE 2,

CO,H
S [(Ph3PAU);01BF, (3 mol%) 0
(¢}
CH,Cl, 1t, 1 h Sie_~ 84%
1 2
0
CO,H RCHO (3 equiv) Q
N [(Ph3PAU)30]BF, (1 mol%) o BF5-OEt, (2.5 equiv) COLH
. CH,Cly, 1, 3 h % CH.Cly, -78°C,1.5h .
Si si  then0°C,15h R™ 0" 'R
3 Si = SIMezph 4 R= aIkyI, aryl 5 up to 83%
0
5 5 TCOH
0o PhCHO (1.0 equiv) _ 0
o BF4°OEt, (2.5 equiv) CHO (1.0equv) - fﬁﬁco !
> > 2
4 CHyClp, =78 °C,1.5h  CH;Clp, 0°C,1.5h N,
SiMe,Ph (one pot) r
4 6 52%
0 }CHO (1.0€quv)  ppcHO (1.0 equiv) o
0 BF3*OEt, (1.2 equiv) BF3°OEt; (1.2 equiv) ijACOZH
7 CH,Cl,,0°C,1.5h CH,Cl,, 0°C, 1.5 h N0 Ph
SiMe,Ph (one pot)
4 7 26%

1) T. Okada, K. Sakaguchi, T. Shinada, Y. Ohfune, Tetrahedron Lett. 2011, 52, 5740.
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Liz—#HOT7 e L EHOME 2 i L 7-.

BA%E L7- FiE% Figure 1 1ZR L7, ZTOFETIE, ZFHEOFEFE C-H E#EEICEZHWD
CETEHEEHRCLVUHEHPERBTARTE S, ZOAKFEZGALT, P7HEL 1, b
VT7rHEeLr 2,3, ThIT7VELY 4G THZ LIS LTS (Figure 1). £7=, b
UT7HEL Y 2 O X HESMEERITICRII L, A ZBREEP LmEELs AL TWnDs I L%
OIS LT, M T 2 I E&EREERL, SDICH T AMEEEZERL TV, 17 ANT
BUR TR A — IR FBR A S, RO FRMEEERNRR SN, —HOGEH#RY
Ly 2~4 OB FRIME, EXAEFHEE, PR E 2 MR D & & b ITh i
BRI Z MW E R 2T o TofE R, BAT D2 ERIE O EN FOMEIZE 2 D
WL 5002 Lz (J Org. Chem. 2019.),

Diazapyrene Triazapyrenes Tetraazapyrene p Tol
C SN o
|
N N N N N
| | | | | |
p-Tol O p-Tol p-Tol p-Tol p-Tol p-Tol p-Tol p-Tol
1 2 3
N N Pd(OAc),
pZ 2- Ethylhexanou: acid 1)BrMg
PCy; | Cu(OAc),
Br K,CO3 2,2'- Blpyndyl N
+ Xylene dry Toluene dry DMF
-Tol -Tol
NC CN 140°C, 21h 80°C, 24 h under O, P P
60% 2) MeOH 120°C,60h

Figure 1. 7V E L VDO ERK

85



ARILFRE ; MERREFRE
MAA  MEER, 8 Rk

88 T¥Jt TACHI, Yoshimitsu

MRBE

S+ (BUAL ) L @A A IS L VRS D & EERIE, ZHRREE, 55 FrINE,
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Devices (OEMN2019) Program Advisory Committee

WYEMFEN  The International Symposium on Plasmonics and Nano-photonics (iISPN2019) Local

Organizing Committee
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