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Highly effective N-H insertion from a—hydrazonoesters and its application to synthesize
heterocyclic compounds (Kogakuin University) Tomoki Kanuma, ORyo Isono, Eiko Yasui

We have established a method for the synthesis of a-diazoesters from a-hydrazonoesters
using Cu(OAc), in CH3CN. " We have further developed this method and found that when
Cu(OAc),, CuPFs(CH3CN)4 and aniline (or aniline derivatives) were added at a time to a-
hydrazonoesters in toluene, the diazotization and insertion reactions proceeded continuously.
CH;CN was the best solvent for the diazotization reaction of a-hydrazonoesters with Cu(OAc),,
but the insertion reaction with CuPFs(CH3CN)4 did not proceed in CH3CN. Therefore, the one
pot reaction was performed in toluene. It is considered that the diazotization and insertion
reaction proceeded rapidly and in good yields because the generated a-diazoester was quickly
used for the insertion reaction. We report our investigation of the scope of application of this
sequential reaction and its use in heterocyclic synthesis by using various aniline derivatives.
Keywords : a—hydrazonoester; a—diazoester, one pot reaction

WHFSERTIZ, 7 F=bF UL T Cu(OAch, ZHWCa—t KTV )= ZAT )L
Ha— VT YVZATNLVEGKT HDFELMHLL TS, D ZOHEZILICEESYE
T, Mo Ta—t FT7Y AT /UZ Cu(OAc), & 1T CuPFs(CH;CN)y & 7 =
Vo ffSEL L, a— V7 L ETHARISPERANICETT 5 2 L2 62T L
720 Cu(OAc), ZFHW-b RT7Y ) AT N7 LIS TIET ' b= F U2k
WAL CH 7228, 7 b=k U A TiE CuPF(CH;CN)y % FH 7248 A i A3 i
fTLZe otz D0, BN IGE MV Tirolzt 2 A, U7 kD H % K
T HTIT D EURIE 70% Th o 72y, @IS TIFEKR LIz a — VT Y = AT
JLDNERLITHRABUSCHI I S5 72 B TR L < &7 Vb & ABUG D3
TLTc, ZOMERMICOHEMAHEHHZ R L, SEIER7 =V VFEEREZHND 2 &
T, BEERRAORICHAT S Z L 2B5 Lo TG 5,

Cu(OAc),

Ph\/\n/COZMe (10mol%) CoM
olVie
- \/\n/

-N toluene N
H2N 70% 2

Cu(OAc),
CUPFG(CHscN)4
PhNH,

Ph\/\n/COZMe _ Ph\/YC%Me

N toluene HN .
HoN 96% Ph

1) Yasui, E.; Ishimine, K. Nitanai, S.; Hatakeyama, N.; Nagumo, S. Tetrahedron Lett. 2022, 74, 153730.
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Development of novel short-wavelength fluorescent dyes and their application to molecular
biology (*kyusyusangyo University, Sojo University) (OKojima Aine', Shin-Ichiro Isobe!,
Yan Hui!, Keiji Mizuki?

Recently, fluorescent dyes have been widely used in the field of molecular biology.
However, many of these fluorescent dyes are imported from abroad, and despite their
high cost, they exhibit low physical stability.

It has been found that the fluorescent dyes having azole structure developed has
many features, such as high physical stability and large Stokes shift. Therefore,
these fluorescent dyes have been investigated for adaptation in the field of molecular
biology, such as immunohistochemical staining.

In this study, the oxadiazolopyridine skeleton was induced into the triazolopyridine
skeleton, and the synthesis of triazole derivatives that showing fluorescence in the
short-wavelength region was considered.

Additionally, the triazole derivative was modified with an active ester group, leading
to successful immunohistochemical staining using triazole active ester.

Keywords : triazolopyridine, immunohistochemical staining, active ester, short-wavelength
region
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Oxadiazole derivatives with long-wavelength region fluorescence and it’s application.
(!Graduate School of Engineering, Kyusyusangyo University, *Sojyo University) O Shiori
NAKAYAMA,' Shin-ichiro ISOBE,! HUI Yan,' Keiji MIZUKI,?

Synthesis of oxadiazolopyridine derivatives showing fluorescence in the long-wavelength
region were conducted. In addition, these derivatives were induced into active esters, and their
application to the field of molecular biology, such as immunohistochemistry, was also studied.
However, the water solubility of the fluorescent dyes showing fluorescence in the long
wavelength region is insufficient to be adapted to immunohistochemistry, and it is necessary to
increase the water solubility. In past studies, the counteranion of the quaternary ammonium
cation introduced into the oxadiazolopyridine skeleton has been modified to increase water
solubility.In this study, N-methylamide or N-methylamide ether group was introduced between
succinimidyl group and 4,7-diaryloxadiazolopyridine ring, giving a compound with high
fluorescence intensity and quantum yield. Also, labeling to secondary antibodies and
immunohistochemistry using them were examined.

Keywords : oxadiazole derivatives; Immunohistochemical staining; Water solubility,
Secondary antibodies, long-wavelength region

XY T e DK ERA L, RIERERICEOCEA R TR CRIE DA
R A AT o T, £70, T bOENHEEE v, REHB b T REeZ I e L
2. T TEDTE~DIGHIZOWT O Lz, L LS, Zb6DEREMHE
Bz w O A T ORI, ER R L e B A~ OIS OV T, E DO KEENE
AT, Lo KEREZR ESED ZENKRDENTWND, BEDHZETIX, 4
XTI R VUFANEANLTEWRT RS AT A DT E—T =
FroaERL, ZOKEEDOR EE2RETL T&z, AR, A7 oA IPNEE
4, T-CT V=X T7a Y DU EDOMIC N-AF T 2 REE L IEN-
AFNT I RZ—TNVHEEBEATDHZ LT, BOELEHEERS XL OE FINERE2RTH
DI LT, £, 2hva vz ZREUR~ O F L O il b e aiz > 0n
TR EIT- T2,

Scheme
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Synthesis and physical properties of ferrocene—chlorophyll conjugates (College of Life
Sciences, Ritsumeikan University) Hitoshi Tamiaki, ORiko Maruyama, Yuta Matsukawa

The 3-vinyl group of methyl pyropheophorbide-a 1 obtained from naturally occurring
chlorophyll(Chl)-a was converted to a formyl group as in 2. The synthetic 3-formyl derivative
2 with a Wittig reagent 3 was carried out to obtain Chl derivative 4 bearing a ferrocenyl group
at the 3-position connected with a CH=CH linker. In the previous study, Chl derivatives 5/6
bearing a ferrocenyl group at the 3-position linked with a CO-CH=CH moiety were synthesized
and their photophysical and electrochemical properties in solution were compared with those
of the target product 4.

Keywords : Redox system, Electron transport chain, Wittig reaction, Electrochemistry,
Substituent effect

7 an 7 4V (ChD) sy 1iE, HERIEHF NIV THENEE B EhRfR A o,
A lEIChl-a FHEAR DML O B =L E AR E ’Eﬁ{t@*iﬁyg 7 x =/ (Fc) } %
AN LTALEWAZ R T IZER L, £ DEXULTH « 5 F W 24T > T DO THE T
5o

KIRFED Chl-a ZALFERTHZ LT ATV ER T =47 4 /L/3A1 K-a(1,Scheme
1 DEYEETABL, D 3L =/LEEE AR/ I VEITZE# L (1-52), Fo o Wittig
R LIRS EARZ LT, 7oatbvr—7 ) EEEIRD cis/trans BYEIKIESY) 4
% 1%72(Scheme 1 D HIHL), FEATHIZEIZIWTH L7Z 5 B L 0VV6 (Scheme 1 DA) V&
AElo 4 %thi&?é LT, Fe b7l BREDY VI —N AR AT L
SR TFEENC G 2 DB E T LT,

N

Q

&

Fe  pphg
éérJ
>
dry THF, N,
O™ 0CH;, O™ 0OCH;, O™ ™0CH;,
1: R = CH=CH, 4 5: X = 3-CH=CHCO-
2: R = CHO 6: X = 3-COCH=CH-

Scheme 1. Synthesis of ferrocene-chlorophyll conjugates 4-6.

1) H. Tamiaki, Y. Shimizu, Y. Matsukawa, The 103" CSJ annual meeting (2023) K602-2vn,
Chiba.
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Convenient oxidation reaction of N-containing heterocyclic thiols to sulfonyl chlorides

(Department of Chemistry, Faculty of Education, Gifu University) O Kenta Mizuno -
Mitsuhiro Yoshimatsu

In situ generation of heteroarylsulfonyl chlorides and their reaction with 50% hydroxyamine in
water to afford the N-hydroxy heteroarylsulfonamides in good to high yields. In this
presentation, we will report the results in detail.

Keywords: Sulfonyl chloride; hypochlorous acid; N-containing heterocycle

[#2] GEFERRANVKI= L7 0 RiL, BRI EOEE R ABEMEYE DX
AEETHDANVKRT IR, ANVKR=/LE KTV R e Rad AR 7 2
R~ELS S LWVEIBRK ' TH D, LivL, GERERRANLVF= L7 vl RIZAER
WM DORLEMED T8 AR = LM D SRS S AT 5 2 E R STV A,
SRR AEBEEWE 2 2 AT D BN G, RO L WEERERRA/NLAF= LT 0
U FEORREABIENRD LN TE T, SRIFE AT, GEFBERBRANVEI= 170
RIEOFILIEDBFE &, NO AR E LTh<mbnd Fe Rakio~Tar7 U —L
AR T 2 REOA R AR LT,
[FER] FTHAIEL, -10~-20C F T, T0%REHERBAE T 7 mr A X RIS
FA—/V KT Na0Cl + 5H.0 Z 2 CRUSEAT -T2, AR =/L7 v R&rHkE -
THZ LR  RUDATIVROT UVE=TKEDKIEEITWD, SIGT 57 2 KA
HERIIER L < B2, 202D, BRIO R VA= L7 a ) RONISRTTREL
TWAHD LRI L, WICHLI1T, ANF= L7l ROBRELHERLT-E2HE
FBTFF—NVEAEE L L GRY, FRECALR= A7 0 Y REFE L%, —20C
FTC,. e Raxo 7 I UKERENMZ TG EITo T2, HERELTEY VU267
HEEMT. KHETH M RrF T AR T I RABHTEX-, ZOFEZHN
7o e R 2Ry T I RERO—BRIEEZTHN, ZORREMET 5,
1) NaOCI+5H,0 (SHC5) (3~5 eq)
DCM, 70% HCIO,
Het—SH > Het—S0,X (eq 1)
2) aq. NH3, BnNH,, aq. NH,OH

Het: N-containing heteroaromatics: X:Cl, F, Br, NHBn, NH, NHOH
pyridine, pyrimidine, thiazole, imidazole,
indole---

1) M. Kirihara, S. Yamahara, T. Matsumuro, A. Kitajima, Y. Takamura, T. Odagiri, T. Asawa, Y.

Sugiyama, Y. Kimura Synthesis, 2022, 54, 4120-4128; (2) M. Yoshimatsu et al. Org. Lett. in press.
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Chichibabin pyridinium synthesis of 1,3,5-trisubstituted pyridinium neodesmosine (Faculty of
Science and Technology, Sophia University) (OKaho Oishi, Toyonobu Usuki

Neodesmosine (1) is a crosslinking amino acid that was isolated from elastin of bovine
ligamentumV. It is a trisubstituted pyridinium that has substituents at N1, C3 and C5 positions.
The total synthesis has already been achieved in our laboratory by utilizing Negishi cross-
coupling reaction as a key reaction starting from dihalopyridine.? In this study, synthesis of 1
via biomimetic Chichibabin pyridinium synthesis® was targeted starting from protected
allysine 2, protected lysine 3, and formaldehyde 4. When the reaction was conducted in
H,O/DMF (2/1) with the ratio of2:3:4=3.0: 1.0 : 10.0, the yield was 6%. After investigations
on the ratio of the starting materials, the yield was improved to 15% in entry 8. Further
condition screening will be conducted to improve the yield.

Keywords : bio-mimetic synthesis, elastin, crosslinking amino acid, Chichibabin pyridinium
synthesis, neodesmosine

Neodesmosine (1)I% 7 3 OISR D T T ZAF L v 6 O BB HAE STV 5 2546
TIBO—FEOVTHY , 13,5-—E B =7 LA ThHDH, YMFEETIL, et
Vool a—RT7 I BOREI RNy 7Y T RIGEIZLY | ZDORE A ERK
LTW5 2, ARIFFETIEL, EAEEMERE LT, 7V v Ri#EK 2, Vo RER
3BIOERNLVAT LT E R4 ZJFEHE L7z Chichibabin 'Y =7 A& N LD 1D
4% BHEE L7=, HyO/DMF (2/1)#, 2:3:4=3.0:1.0:10.0 T/&SETT - 2B,
IERIT 6% & EE T, HEMEOHFERORG 21T 5 Z L T, entry 8 ThmllR
ThHD 15%% -, 5%IFTEIORH0GEMN B4 BIE L, flitaE, EEL HER IO
IR DS RRE 24T 9,

N(Boc),
07" coxBu CO,tBu N(Boo), COH NH,
2 H__H  Pr(OTf3 (50 moi%) (Boc),N" N costBu HoN'™ = “coH
+ T _— ‘ 5 > ‘ P
NHBoc o) solvent COxtBu N7 deprotection COH "N
HN " "coeu 4 30°C,24h BocHN'™ N
3 5 1
1.0 equiv
entry 2/equiv 4/equiv solvent yield/% entry 2/equiv 4/equiv solvent yield/%
18 3.0 10.0 H,OICH,Cl, (1/6) 2 6 45 15 H,O/DMF (2/1) 10
22 3.0 10.0 H,O/DMF (2/1) 6 7 5.0 15 H,O/DMF (2/1) 8
3 3.0 1.5 H,O/DMF (2/1) 8 8 4.0 1.0 H,O/DMF (2/1) 15
4 35 15 H,O/DMF (2/1) 10 9 4.0 2.0 H,O/DMF (2/1) 8
5 4.0 15 H,O/DMF (2/1) 12 10 4.0 1.2 H,O/DMF (2/1) 9

a) The reaction was conducted at room temperature

1) Nagai, Y. Conn. Tissue 1983, 14, 112-113. 2) Yanuma, H.; Usuki, T. Heterocycles 2013, 87, 55-63.
3) Chichibabin, A. E. J. Zh. Russ. Fiz-Khim. O-v4. 1905, 37, 1229-1253.

© The Chemical Society of Japan -E1133-1am-06 -



ET1133-1am-07 AXL2ES B1045SE2 (2024)

25-EXRFIDNEO—IEZEBRLELEAY) TERROER EDE

(B ERBEH T - Br ERB RO B 7= Ofk A - IR FER] 2 Al
HEXR!

Synthesis and properties of macrocyclic compounds utilizing 2,5-bisthienylpyrrole derivatives
(‘Faculty of Engineering, Saitama University, *Reseach and Development Bureau,
Comprehensive Analysis Center for Science, Saitama University) O Hirotomo Suzuki',
Takashi Fujihara 2, Yoshihiro Ishimaru'

Expanded porphyrins with flexible n-conjugated systems have been used to construct various
structures. Our synthesis of 2,5-bis-thienylpyrrole revealed an alteration in pyrrole reactivity
due to the influence of benzyl and Boc substituents. We also discovered that non-aromatic [2+2]
and [3+3] cyclizations could be achieved through McMurry coupling, using compounds 1 and
2, respectively. This study focused on the synthesis of compound 5, employing 2,5-bis-
thienylpyrrole as a scaffold in a Suzuki-Miyaura cross-coupling reaction (Scheme 1). We
synthesized compound 3 through the iodination of compound 2 using NIS. Subsequently,
compound 5 was produced via a Suzuki-Miyaura cross-coupling reaction between compounds
3 and 4. Furthermore, compound 6 was derived through decarboxylation, and compound 7,
required for the McMurry coupling reaction, was generated by formylating compound 6.
Initially, we explored the cyclization of compound 6 using the Macdonald method. The details
of this cyclization process will be elucidated in the presentation.

Keywords : 2,5-bisthienylpyrrole; cyclic compound; aromaticity

E R — LI A LI Do ~T m B Tl E X T2 BRILRAR LT ¢ U ERE
SFHK n HEREKEZAL TRV, A RBEZIL 2N TE D, FTald2s5-v
AF Tt —LEER L., B —/L NH 22X UL &N Boe JECTHR#ET
HEER— VBROMSENET D EEHA LML, B2, b &2 HNnT
McMurry 5 > 7V > 7 E{TUN, élfﬁ?’%%@[2+2]&U[3+3]fﬁﬂ:{2|:73> HibZ & &
ST LT, £ 2 CARMFIETIE, 2,5-BEAF ==L u —/ L% scaffold & L T{LEW 5
DE R fET L7z (Scheme 1),

&M 31X be 2 TEA, (Boc)O,
Vs ameant oo o @ o B
b2 TWAERKR LTz, b 2 3
a3 LIbEY 4 & 5
K-BHIZIa Al v , EtO,C ZH
U2 T %479 2 LT = Pdoacy, pph

NaOH

K,COs . ethylene glycol s R=H:6 ) R
W s 5T, Fim. DMF, H,0 R=CHO:Z
MR IS 24T 5 = & Scheme 1 Synthesis of compound 7

TILEW 6 #1572, McMurry B v 7V > ZEUSCHAW DL EY 1I13MbEW 6 % kv
ST H T ETHI LT, £7. LG 6 & H\ T Macdonald 1512 X Y BR{LORRET
ITol-, BETIZZFDOFEMIONWTHRET 5,
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Total Synthesis of Regioselectively *N-Labeled Tetrapyrrole Chromophores (‘Kanazawa
University, “Toyohashi University of Technology, *Tokyo University of Pharmacy and Life
Sciences) (OHidetoshi Araya!, Tatsuya Tuchida', Takahiro Soeta', Yuu Hirose?, Masaki
Mishima?®, Yutaka Ukaji'

Cyanobacteria possess a photoreceptor protein, cyanobacteriochrome, whose chromophore
is the ring-opened tetrapyrrole, phycocyanobilin (PCB). Although cyanobacteriochrome is
proposed to regulate complementary chromatic acclimation via a photocycle C15-Z/C15-E
photoisomerization and a subsequent change in the protonation state, the detailed reaction
mechanism has not been clarified. Toward the elucidation of the reaction mechanism,
especially the protonation state, we have achieved the total synthesis of regioselectively '"N-
labeled PCBs.

Keywords : Tetrapyrrole, Phycocyanobilin, °N-Labeled

VTR T YT, BRAT N T ¥ r—/LTh D Phycocyanobilin(PCB) % F& {4
METDNZRE L NTELT )N T VA7 v AP FEL FFEREICE U TFE
Z N EOBEZME L TR ETT O M E WO BRI TV D, fifE
bix, DX 7 EORSRRIAFAERITER L, £ OEBIZITRME(LE 7 e
FUOBENEEL 72D 2 EMBHLNE RS TWD, LA, 7 RSHRE IR ARIH T
bole, I T, ER—/VRERRTO—2EERIZ BN 7L L TXRIT 5 Z
LT, T b UREDOALE Z R E L, i ENE L O BOSHERERFA 2N ER TE 5 & %27‘:0

ARFFETIE, DEREDITIEBER, CERIZ PN ZRINAIZE A L7z PCB DEARKIZ
HORATE, PNH(Cl 2 HFEEE U, BUSSRHEE A L7oRR, Eéz}éﬁﬂyzéfv 5N
TUUEDBREART DI LN TE 7, BB AR L CEREILITIE, ABERED
7V TIZEY, BN 7S 72 PCB D& kA 2R L7z (Scheme 1),

_S.
HCO,CHs o Tol ONa

15 NaOCHs; (CHO),, HCO,H
NH,CI v —

80% H NH, 63%

1
80% NH 71%
Ts

HO,C CO,H
Scheme 1. Total Synthesis of '’N-Labeled Phycocyanobilin
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Synthesis of 2-Fluoropyrroles via Photoinduced Coupling Reaction of Bissilylimine with 2-
(Trifluoromethyl)alkenes

(Faculty of Science, Gakushuin University) O Ayumu Okusawa, Minori Chaya, Shizuno
Ohtaki, Ryosuke Masuda, Hiroyuki Kusama

Imidoyl radicals are prospective species for syntheses of nitrogen-containing compounds. Recently,
we reported the methodology for the generation of the imidoyl radicals via the photoinduced one-
electron oxidation of C-silylimine derivatives. We also found that its application to the synthesis of 2-
fluoropyrroles, which are formed by the radical coupling of the resulting imidoyl radicals with (2-
trifluoromethyl)enyne and the subsequent SNV process. Here, we investigated scope and limitation of
the coupling partners, e.g., (2-trifluoromethyl)styrenes. Various hetero biaryls involving a fluoro
pyrrole unit were synthesized by this coupling reaction.

Keywords : pyrroles; imidoyl radicals; photoinduced electron transfer, photoredox
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Synthesis and properties of optically active [10][10]parapyridinophane having two ansa-
bridges (Department of Chemistry and Biochemistry, Waseda University) O Tsubasa
Sugawara, Nobuhiro Kanomata

Cyclophanes, bridged aromatics having an oligomethylene chain, have attracted
research interest due to their molecular distortion and planar chirality. For instance, the
synthesis of [8][8]paracyclophane, which has two ansa-bridges on the benzene ring, has
been reported.? In this study, we designed optically active [10][10]parapyridinophane (S})-
5 with two ansa-bridges on the pyridine ring as a cyclophane that is expected to have new
characteristics. Diyne (S,)-4, a key intermediate, was prepared from (S,)-12 in seven steps.
The intramolecular Glaser coupling and the following hydrogenation successfully
introduced the second ansa-bridge, achieving the synthesis of (Sp)-5. Spectral analysis
revealed that UV-Vis spectra of (S,)-5 exhibited a bathochromic shift compared to (S;)-4,
suggesting a decrease in aromaticity caused by molecular distortion.

Keywords : Cyclophane ° Planar chirality * Molecular strain - [10][10]Parapyridinophane
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1) Nakazaki, M.; Yamamoto, K.; Tanaka, S.; Kametani, H. J. Org. Chem. 1977, 42, 287-291.
2) Kanomata, N.; Suzuki, J.; Kubota, H.; Nishimura, K.; Enomoto, T. Tetrahedron Lett. 2009, 50,
2740-2743.
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Synthesis of chlorophyll-a derivatives bearing a cationic azaaryl group (Faculty of Life
Sciences, Ritsumeikan University) Hitoshi Tamiaki, OJoe Kambara, Shin Ogasawara

Cationic chlorophyll-a derivatives bearing a five-membered azaaryl group at the 3'-position
were synthesized. The reactivity of azaarenes toward the 3-vinyl group of the starting
chlorophyll-a derivative was investigated. UV-visible absorption spectra and fluorescence
emission of the synthetic azaarylated chlorophylls were measured in a solution, and their
dependencies on the solvents and 3'-substituents will be discussed.

Keywords : Cationic chlorophyll-a derivatives, Azaarenes; UV-visible absorption spectra;
Fluorescence emission, Substitution effect
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1) O. I. Koifman, et al., Macroheterocycles, 2022, 15, 207-302.
2) T. Takahashi, S. Ogasawara, S. Echizen, Y. Shinozaki, H. Tamiaki, Org. Biomol. Chem.,
2019, 17, 5490-5495; Y. Takarada, N. Hara, S. Ogasawara, H. Tamiaki, J. Porphyr.
Phthalocyanines, 2023, 27, 1189—-1196.
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Study on functionalization reactions of alkanes using pyridinesulfonyl directing groups

(‘Faculty of Education, Gifu University) O Aoi Nakayama,' Nami Kousaka,' Mitsuhiro
Yoshimatsu'

We previously reported the useful and convenient isoxazole synthesis by the radical
nitrososulfonylation of propargyl alcohols using N-hydropyridinesulfonamide. The product has
the pyridinesulfonyl group, which is used as a directing group for the functionalization of both
aromatics and alkanes. Then, we attempted the functionalization of alkyl side chain of
isoxazoles. In this presentation, we will report lithiation and reactions 5-alkyl-4-(pyridine-2-
sulfonyl)isoxazoles with electrophiles.

Keywords: pyridine; directing groups, functionalization; alkanes
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(1) M. Yoshimatsu et al. Org. Lett. 2024, in press.
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Electrochemical Spirocyclization of Arylidene Fluorene Dimers for Construction of

Indenoindene-Center Dispirocycles (Graduate School of Science, Tohoku University) O
Kaisei Yokoyama, Masahiro Terada, Tienan Jin

Fluorene-based m-conjugated dispirocycles with unique three-dimensional structures exhibit
excellent light-emitting and charge-transport functions, and have attracted increasing attention
in the field of organic electronics. Previously, we reported that the indeno[2,1-a]indene-
centered fluorene dispirocycle 2 can be synthesized in high yield by the dispirocycliczation of
the benzylidene fluorene dimer 1 using excess amounts of FeCls oxidant and FeO(OH) additive.
In this study, we have succeeded in developing an electrochemical spirocyclization of fluorene
dimer 1 towards the synthesis of the desired dispirocycle 2 without using these excess amounts
of oxidants and additives.

The electrochemical dispirocyclization of fluorene dimer 1 in a mixture of 1,2-
dichloroethane and HFIP solvents using graphite as the electrode and n-BusNPFs as the
electrolyte at room temperature for 3 h at 3 mA current proceeded smoothly, affording the
desired dispirocycle 2 in high yield. The reaction is proposed to involve a two-electron anodic
oxidation of the diene moiety of 1 followed by an intramolecular Friedel-Crafts reaction.
Keywords : Electrochemical reaction; Anode oxidation, Spirocyclization; Dispiro-n-molecule
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1) J. Zhao, Z. Xu, K. Oniwa, N. Asao, Y. Yamamoto, T. Jin. Angew. Chem. Int. Ed. 2016, 55, 259-263.
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Synthesis and Electronic Properties of s-Tetrazine Derivatives (Graduate School of
Engineering, Mie University) ORyota Hagiwara, Akira Koshio, Akihiro Ito

s-Tetrazine is considered as a fluorescent dye, and the photophysical properties of its
derivatives vary critically in accordance with their substituents at the 3- and 6-positions. Hence,
various applications toward core units in molecule-based electronics are being explored. In this
study, we synthesized s-tetrazine derivatives having electron-donating aromatic amine moieties
at the 3- and 6-positions, like compounds 1 and 2, and their electronic properties have been
investigated.

When 3,6-bis(1-imidazolyl)-1,2,4,5-tetrazine was reacted with p-anisidine in acetonitrile
solvent, a monosubstituted compound 2 was selectively obtained, whereas the reaction was
performed without solvent, a disubstituted compound 1 was selectively prepared. As shown in
Fig. 1, the UV-vis spectrum of 1 in DMSO exhibited an intense absorption band at 302 nm and
a weak forbidden absorption band at 522 nm, and no fluorescence emission was detected.
Keywords : Tetrazine, Fluorescent Dye; Electrochemistry;, Quantum Chemical Calculations
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2 Fig. 1. Absorption spectrum of 1 in DMSO at 298 K.
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