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Ylide organophotoredox-catalyzed visible-light-driven functionalization of alkenes with a-
carbonyl alkyl bromides (Department of Materials Chemistry, Faculty of Engineering, Shinshu
University) OKoyo Ono, Yasunori Toda, Hiroyuki Suga

Our group continuously studies the function of phosphonium ylides as organocatalysts. We
have reported that a phosphonium ylide could serve as a visible-light organophotoredox
catalyst that enables reductive transformations. In our previous work, the first organocatalytic
imidative lactonization reactions using N-acyloxyphthalimide were demonstrated. In this study,
we attempted to use a-carbonyl alkyl bromides as a carbon-centered radical precursor for
alkene functionalization reactions under the photoredox conditions. At the outset of our study,
the reaction of ethyl bromodifluoroacetate (2) with alkene 3 was carried out in the presence of
1 under visible-light irradiation. As a result, we found that the desired lactone 4 was obtained
in high yield. The scope of substrates will be shown in the presentation.

Keywords : Ylide; Photoredox catalyst; Oroganocatalyst; Photoreaction; Radical reaction

UIFRETIL, RAR=T LAY FEAHES A S L THWDBISOFE 21T -
TS, ZHETITMBIZBIE LA U RONECHERE 2 5 A L Ky 7 A fildit
ELTHRET Dot a2 LT0D !, HlxiE, £V K1 (238 Vvs. SCE) 7#7E T,
N-Tvua%xy 744 R (126 Vvs. SCE) L FHNICHIVRF T IEEFTHT L
U RN N RIS ED E KSTDHDAIRTZ MR BFELNDLZ EERD
ML TWD 2, Alal o-7 B EANVKR=UbEW Z RS T 2 VAT E L TRV,
AV AL Ry 7 ZAMBEAFE T, 77 VHEE OIS EREFH LT,

Vst L7 n®eY 7 A afiE=F L (2:-1.60 Vvs. SCE) &7V 3 %
i 1 B L OV 2,6-VF VUAFE T, AR T ORI S 72, ZORE%., #HfF L
HNVRT 7 S ACIEDET L, A 4 NEINRTEOND Z 2 R Lz, B#
T, BE - RMEOBRFHRERICOWTHERET 5,

COH 1 (10 mol%) 9
R F 2,6-Iutidine (3.0 equiv) o
Y y
Et0,C” “Br CH,Cl, (0.02 M) E1O,C
25 °C, 15 h, blue LEDs Ph
2 (1.5 equiv) 3 4: 94%

1) Toda, Y.; Tanaka, K.; Matsuda, R.; Sakamoto, T.; Katsumi, S.; Shimizu, M.; Ito, F.; Suga, H. Chem.
Commun. 2021, 57, 3591-3594.

2) Toda, Y.; Kobayashi, T.; Hirai, F.; Yano, T.; Oikawa, M.; Sukegawa, K.; Shimizu, M.; Ito, F.; Suga,
H. J. Org. Chem. 2023, 88, 9574—9578.
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Trialkylphosphine-Mediated Site-selective Acylation of Diketopiperazines
(Peptide Research Center, Chubu University) OKazumasa Kon, Hisashi Yamamoto

Previously, we reported AlI'Bus- and HSi(OMe);-mediated acylation of diketopiperazines
(DKPs). This reaction site-selectively proceeded at a more sterically hindered amido group
although DKPs had another sterically less hindered amido group. However, methods site-
selectively progressed at sterically less hindered amido groups have not been accomplished. In
this work, we developed P"Bus-mediated acylation of DKPs having complementary site-
selectivity to Al'Bus- and HSi(OMe)s-mediated acylation. This P"Bus-mediated acylation
proceeded at a sterically less hindered amido group to give acylated DKPs in good yield with
good site-selectivity. In this presentation, I will report the investigation of the reaction
conditions and substrate scope.

Keywords : Acylation; Diketopiperazines, Phosphines,; Cyclic peptide,; Site-selectivity

RANDBIRRTF R THDH V7 h T ¥ U FHDKPs) i, Flx OEMIEHAL ST
ARONDTETTRIEGHRTEESE LTHRIA SN2 EBEEREEWHETH D, FrZ.
FFDOT I RIEDOHINT VAL ENT- DKPs 1%, 7 2 REZHKGIZ L DT F KRS
BRIEKISIZ K DR EBRANTF REMRICHAINTWS D, D%, DKPs DA%
R 72T D ALBORA RO BTN D0, T OHEFNIR STV D, YFJEE Tl
Al'Bu; M2 Y HSi(OMe); ’Eﬁﬁb\é DKPs 1D L0 @&mnT I\%“C@QE&ETRE’JT‘/

I EBEIZIER L TWD Y, —F T, XONREEDDZ2NT I RIEETONE R
7 vkl ii&%éhﬂ\f;u\o
A el PBus % 3K Previous work? ThIS -V\;Ol‘k -----------------------------------------
Btk & LT . - °

l/ A 5 & DKPS EF[ O) RL\V)LNH 1) AI’BuS ; RL\)’LNH PnBU3, BOCZO RL\)J\N’BOCE
L0 iREE O ,N% : HN\H)\ HN% !
- Boc 2) HSi(OMe); ! Re R !

IR T R A o) 3)Boc,0 | o 0 ‘
T R A I o ORS e ;

TR ETTHZ L2 R LT, 776, PBus & W T2 ARG IXATE & FEHHRY
IRCERIRMEZ R LT, Eo, ARSI A WEEEAEEZ R~ L, x0T L¥ L
RoLhbPz—FN, FEZ—F, AT, TIR, FOMRELE=T I 4
ISHIZ A7 5 DKPs (Zxf L T RAF @@ IRMEE2 R L7,

1) (a) Kon, K.; Yamamoto, H. Eur. J. Org. Chem. 2025, €202401319. (b) Muramatsu, W.; Yamamoto,
H. Chem. Sci. 2022, 13, 6309-6315. (c) Tantillo, D. J.; Yudin A. K. et al. Chem. Eur. J. 2017, 23,
13319-13322.

2) Ramakrishna, I.; Hattori, T.; Ishiguro, T.; Yamamoto, H. Synlert 2023, 35, 1113-1120.
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Chiral silver complexes three-component cycloaddition of allylamine, methyl glyoxylate, and
phenylmaleimide ('Department of Applied Chemistry, Graduate School of Science and
Engineering, Chuo University) OMizuki Katagiri', Shin-ichi Fukuzawa'

The 5-alkenylproline skeleton, a pyrrolidine ring with a vinyl group, is useful as a precursor
for biologically active substances such as neuraminidase inhibitors and immunomodulators.
The stereoselective synthesis of pyrrolidine is achieved by 1,3-dipolar cycloaddition of active
alkenes with azomethine ylides. However, enantioselective synthesis of pyrrolidine rings by
1,3-dipolar cycloaddition of vinyl azomethine ylides with active alkenes has not yet been
achieved."

We report the three-component cycloaddition reaction of allylamines, methyl glyoxylate, and
phenylmaleimide. As a result, the corresponding pyrrolidine was obtained diastereo- and
enantioselective manner when a chiral silver complex was used.

Keywords : Cycloaddition;, Azomethine Ylide; Pyrrolidine: Silver Catalyst; Asymmetric
Synthesis

PV EAFEOE Y D UBRTHD -7 T a ) UERIE A T I = H—
EREACAEME H e & OEYIEHEME ORIBMEAE LTAHTHS. Er Y VU
ENARIEIRINCER T D2 FIEE LT BT Ao b7 AF o4 ) Rligk b 1,3-H
BRTFBACATINBOS N 26T His. Lvl, ESAT Y AF oAU REEET LY D
13- BB EBALAT ISR L A =) F AR e v e U O U BROGRITR T #Ek S
AR AV

DX REROL EASEBAIITINANT IV, ZVAXVAMBAF I, 7 =)L
< LA 2 ROZREBACAINBUSIZE Y AT, Mgt ORE R, & 7 VSR Z -
BAIHISTA2En Y PUn, DT AT LANOTF UFARRICE NS Z L &

AL
i ﬂ )
A~ NH: 4 HJl\n/owle . 0PN ASo  SAtAgL
0 Ph
allylamine methyl glyoxylate phenylmaleimide

1) N.-K. Machamer, X. Liu, S.-P. Waters, Org. Lett. 2014, 16, 4996
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Synthesis of pyranochromene rings via sequential Knoevenagel condensation/hetero Diels-
Alder reactions by the reaction of arylalkyne-functionalized benzaldehyde and Meldrum's acid
(!Nara University of Education, > Nara Institute of Science and Technology) O Tomoya
Niegawa,* Shoko Yamazaki,! Tsumoru Morimoto 2

Reaction of 2-(3-phenylprop-2-ynyloxy)benzaldehyde with Meldrum's acid under the
Knoevenagel condensation conditions proceeded via the benzylidene Meldrum's acid
intermediate, to construct the multicyclic skeleton directly. The reaction with piperidine/acetic
acid or L-proline catalysts in acetonitrile gave 1,10b-dihydro-4-phenylpyrano[3,4-c]chromen-
2(5H)-one in 61-75% vyield. Knoevenagel condensation/hetero Diels-Alder/deacetonization/
water addition/decarboxylation may occur consecutively. The reaction mechanism is discussed
using density functional theory (DFT) calculations.

Keywords : Arylalkyne; Meldrum's acid; Knoevenagel condensation; Hetero Diels-Alder
reaction, Pyranochromene derivatives

Gl 6 BERMERILEMIZ, AVIEHWE R EICEEN2EETHY | ZORN
BRIEOBRBIIEECTH D, —FH. 7 V=T NAX Do +HNKIGTIH, ZivE THix
DERBOSPHRE SN TE 2L RFETIEH, 7V — AT AF AR AT VT |

R1EANVRT A2 EOERY D UMERE, 72370 ) Ul v 5 KOG %1T
-7z, Knoevenagel #fg & BUGSAF T CL eIz ~7 = Diels-Alder Si&, i7" & ko
KA, BUREEASEE Z 0, €T 7 7 a X U BILAW 3 MO, HER EoE#RE
DRBELFRTND, KT /L F CFHEARTIE, Knoevenagel SUGSAE THER D A 73
Fe = o RS ST, BUSHEHEIC O WT DFT 3 E 2 W TEZE LT,

X
CHO Y
Ao Piperidine/AcOH Table 1. Reaction of 1 and 2
N\ 2 (0.2 equiv) Catalyst Y Temp. Yield (%)
1 2'/ ? CHLCN, 18-22h Pip/AcOH H r.t. 65
W 4 Proline  H rt. 62
Y A Pip/AcOH 2’-CI 80°C 70
CHLCOCH, Pip/ACOH 2°-Cl  rt. 54
fgcz)? Proline  2’-CI  rt. 39

Proline 4’-Me  rt. 75
Proline 4’-OMe r.t. 61

_—

1) M. K. Saini, S. K. Verma, A. K. Basak, Adv. Synth. Catal. 2022, 364, 1156.
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Synthesis and reaction of azidoimidazolium salt (Department of Applied Chemistry, Kyushu
Institute of Technology) O Hironari Asano, Mayuko Wada, Hirokazu Shimooka, Tatsuo
Okauchi, Mitsuru Kitamura

We previously developed a safe and effective diazo-transfer reagent, azidoimidazolium salt
IPrAP. Recently, we found that conjugated alkynyl triazenes can be synthesized by the reaction
of IPrAP with acetylides. However, the substituent effects of azidoimidazolium salts in these
reactions have not been studied well. In this study, we synthesized various azidoimidazolium
salts and investigated their reactivity.

Keywords: azidoimidazolinium salts, diazo compounds, triazene

Bx 1T ZETRIGHEOBE YT Y BEHHFE LTT Y RA 2 Pr N3 Pr PF;
27U T KL IPrAP ZBAR LT 5 D, S BITHIE, IPrAP 12 o
TEFU FERISSEDZ LICX D AFTIRRT VT =LA =/
FA MR E LTI SN B HET LR =L b Y TR AL P%m;m

BMEERTEDL Z k"f%ﬂjb’flﬂé D, LirL, ZHH DR

BT DTV KA XXV U U LEOEBRIEHTICOVNTIE N%N\ N

Rt L CWnien, Al ka2 7 Y R4 XX ) U AEE G Q_N N~ \

L DRSSV TRz, R R
AIXZV VDU LEORBFA LAV TFNVEEFTLTY TLEFZLMITEY

A IEY Y Uatilald, 246- bV AF AT =02 ZHBEYE LTS BEETAHK

952 LT L7z (Schemel), RIER7 HIETERA 72T 2 RA I XV U U L ZBRK

L7z, ARERTIE, BRLET Y R IEY ) U AEOKISIZONWTHHRET 2D,

Schemel.
(CH20), cr
glyoxal TMSCI
NH, —— N N e N/QNJr
PrOH \S/} AcOEt \—/
2 392% 472%
KHMDS cl CI~  1)KPFg
C,Clg N )§N+ __CHsCN
THF \—/ 2) NaNg
537% CHsCN 1a 80%

1) M. Kitamura, T. Eto, K. Konai, S. Takahashi, H. Shimooka, T. Okauchi. Eur. J. Org. Chem. 2022,
88, ¢202200307.

2) FOHBRA T, HEERRA, B2, FRELF, MPNER, A £, BAREFEEE 104 &
ZAES 2024, E1141-2vn-04.
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Synthesis, structure, and optical properties of 10-aryl-9-aminoanthracenes ('School of Science,

Kitasato University) Gen Terakawa,' Yunosuke Funada,' Kanji Ueda,' Takahisa Yamaura,'
OYosuke Uchiyama,' Hideyo Matsuzawa'

We have developed a new fluorescence reagent by taking advantage of optical properties of
9-aminoanthracene (9AA) for in vivo imaging of hypoxia."* To avoid the same
photodimerization as 9A A and keep responding toward only oxygen, we synthesized MeO9AA
bearing a 2,4,6-trimethoxyphenyl group and Mes9AA bearing the mesityl group at the 10-
position of 9AA. Crystallizations of MeO9AA from benzene and that of Mes9AA from
isopropanol were successful under nitrogen and the dark condition. Each NH; group was placed
on the same plane as the anthracene skeleton, showing the similarity with the optimized
structures by the DFT calculations. In fluorescence spectra, the fluorescence intensity at around
524 nm of Mes9AA in CH»Cl, was about 5 times stronger than that of MeQ9AA. Mes9AA
was found to reversibly respond toward oxygen under the UV irradiation. We also wish to
report their optical properties based on the DFT calculations and those of other 9AA derivatives.
Keywords: Fluorescence reagent; Photodimerization; Oxygen responsibility; Crystal
structure; Fluorescence spectra

HERNORIRFEIEZ A A= 7T D EENE LT, 9-TI )T ok
(9AA) DR AEFIH L2 FBlaob Al 2B LT s 2, AL 9AA & [RIERZDL
TEAbEE BRICENEE T 9AA FHER LGS 5 BT, 10 f7IiZ 2,4,6- F Y
AR T 2o VB OA VT LEEZEA LT MeO9AA 15 NH,

LU Mes9AA Z Gk LT, ERBLOKSELET, XUEBrnb

MeO9AA & A V718 —)LnE Mes9AA DiEfhLIZEkTh L OOO
oo ENZENOT I XTI, 7o TR E R R EORLE

L, DFT BHRIC X 2 fcifbAid S Pl L Tz, #eA~X R R

7 RV TIEL, CHCL HH D Mes9AA D 524 nm Dt AR 1L, O
MeO9AA LV & 550 Bl < | JEIST T, Mes9AA [FFEEFE & AT

WS T 5 2 LN hoTz, £7-. DFT #HEICKESW= 2 MesOAA: R = Mo
UHDOWFRHE LMD 9IAA FHERDOHEIZONTHIFETH  MeO9AA: R = OMe
HT D,

1) (a) Y. Uchiyama, R. Watanabe, T. Kurotaki, S. Kuniya, S. Kimura, Y. Sawamura, T. Ohtsuki, Y.
Kikuchi, H. Matsuzawa, K. Uchiyama, M. Itakura, F. Kawakami, H. Maruyama, ACS Omega, 2017, 2,
3371, (b) WILTEST, 1712, 2021, 72(5), 325.

2) (a) Y. Uchiyama, S. Yamagishi, T. Yamaura, K. Kanazawa, H. Maruyama, Bioorg. Med. Chem., 2023,
91, 117407, (b) WILTESY, & LT, 2024, 97(3), 504.

© The Chemical Society of Japan - [F12303-4am-06 -



[F]2303-4am-07 BAlL2S H1055SE2 (2025)

THAY BRI BRERELTO—TDOBEH
CREERBECET) OFER =% - 5/ &

Development of Fluorescent Probes via Robust Azaylide Formations (Tokyo University of
Science) OMayo Hamada, Suguru Yoshida

Rapid Staudinger reactions forming robust azaylides are gaining attention as efficient click
reactions. Herein, we deveroped fluorescent probes via robust azaylide formations, which show
fluorescence under acidic conditions and turn-off under neutral conditions.

Keywords : Click; Azide; Phosphine; Fluorescence; Probe

WHT =T WY TAE A N THIBRNOEREZ (L2 2 5 FELE L TEESNT
B, OO0 —TRNHBINTE, HiRIUL U TS b b EmEaebaisko 6
ncTwns

LIATZ, B8RV VEREME > TR oERSICRIH TE 2 FiEE LT, ham<, ETK
FIVED 7 v a A WA MIUCHETLOHEEFRT O RB NI TV — VKRR T ¢ L
PN L, BERT A Y REER TEDLZ ENH LN 2, EHIT,
B IR AL SN FOBEARIEE LT 2EDOT VA U FIBRZFIH L7245+
HEREORBIZHRD L TND °, SRFkx ik, 75 AV RERE A28t 7 e —
TOWFEDTID, THA Y NELNEOREIC 5 2 2 B OV TR LTz, £ DfE
B, THAV NEREN LTV RESEEHERTLHRAT 4 0 & O ’cto’C
HEC I Y L BBER IS E L CRIET D0 TR TE 5 2 L 25N

776
= FL
| _— Non-fluorescent
X=Cl
orF PPh,
X 2
O v 24O
N\ & X
R
C[ PN Ph C[ Ph Ph
X
Non-fluorescent Fluorescent

+Z2-T

1) T. Meguro, N. Terashima, H. Ito, Y. Koike, I. Kii,S. Yoshida, T. Hosoya, Chem. Commun. 2018, 54,

7904,
2) M. Sundhoro, S. Jeon, J. Park, O. Ramstrom, Angew. Chem. Int. Ed. 2017, 56, 12117.

3) M. Hamada, G. Orimoto, S. Yoshida, Chem. Commun. 2024, 60, 7930.
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Synthesis of Cyclotriphosphazene Derivatives having Aniline and Phenol Substituents

(!Graduate School of Natural Science and Technology, Okayama University), O Manabu
Kuroboshi

Hexachlorocyclotriphosphazene (1) reacts with several nucleophiles such as phenols,
thiophenols, and anilines to give a variety of cyclotriphosphazene derivatives.
Anilinopentachlorocyclotriphosphazene 2 reacts with thiophenol to give 2-anilino-2-
thiophenoxytetrachlorocyclotriphosphazene (3, 2 equiv), 2-anilino-2,4,4-trithiopheoxy-6,6-
dichlorocyclotriphoshazene (4, 4 equiv), and anilinopentathiopheoxycyclotriphoshoazene (5,
6 equiv), respectively. On the other hand, 2 reacts with phenol (6 equiv) to give
anilinopentaaryloxycyclotriphosphazene 6, and aryloxypentachlorocyclotriphosphazene 7
reacts with aniline 2 equiv) to give 2-anilino-2-aryloxy-4,4,6,6-
tetrachlorocyclotriphosphazene 8.

Keywords : hexachlorocyclotriphosphazene, phenoxide; thiophenoxide, aniline, nucleophilic
substitution

~FH oy rsa hURATZ 7Y (NPCh)s, 1) 157 =/ =L, FET7 =) —
N, T2 U EORBAIERIGLTELS DY 7 u N KRAT7 7 B UiFEkE 525,
T X sauvrsa NIRRT By 2 WXTFA T =) v ERKIGSED
L, 2. 7=V 2 F A7 /)X T R suuvrua NIRRT yEY 3,2 Y&),
2-7=V 244NV F A7z /)F vy 7unuy /b URAT7 7By (4,4 48E),
T2V RXETFF T F v ra NIRRTy EY (65,6 %&) B"ELILD, —
52172 —NVEEHSEDE 2,4 YEOKITHHERIREMNEOND, 6 4
BIERESERLT7=2) )"0 X7 /%y rn b lRA77EY 6 BELND,
EBHITE) T2 )X saaysa N RATZ7y B TICT7=Y U 2EAS
BHHE, 2 UBEOEAIT 2- T2 2-T 2/ X T I sunisa N RAT 7
Yo 8 WELNDN, 4,6 YEOGAIIHEMRIEAEYNELND,

CI, NHAr AFS_ NHAr Ar'S_ NHAr Ar'S_ NHAr
P P P P
NTON ArSH, KoCOs N R N NN
=P *RC " Moo Cl—P. -R-Cl ArS—P. -R-Cl ArS—P. -R—SAr
cl Cl Cl Cl ArS Cl ArS SAr
2 3(2equiv,0°C) 4 (4equiv,it) 5 (6 equiv, 70 °C)
Cl, NHAr ArO, NHAr | Cl OAr AFHN_ OAr
B ArOH, K,COs Pl | b4 ArNHy, NEt, R
NN (eequiy) N PN N (2equiv) N
Cl—P_ .R—Cl ArO-P. .P-OAr CI—P. .P—Cl Cl—P_ .R—Cl
\ o , \ ' \ o \
cl 2‘ ci  MeCN.70°C g , OA" | c "; ci MeCN,70°C cl’ 2 Cl
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Dual Fluorescence Properties of Boron-Doped Oligoacenes Arising from Their Conformational
Dynamics ('CLS, Science Tokyo, *Sch. Mater. Chem. Tech., Science Tokyo, *ASMat, Science

Tokyo, *Facul. Sci. Tech., Keio Univ.) OTakeshi Yokochi,"? Hayato Sakai,* Taku Hasobe,*
Takanori Fukushima,'** Yoshiaki Shoji'*?

We have reported that the cyclocondensation reaction between o-diborylbenzene and
1,2,4,5-tetraborylbenzene affords densely boron-doped oligoacenes. Unexpectedly, the Bg-
heptacene derivative thus obtained was found to exhibit dual fluorescence emission. We
demonstrate here that this dual fluorescence arises from the conformational properties of Bg-
heptacene, based on the solvent viscosity and temperature dependence of the relative emission
intensity together with DFT calculations.

Keywords: ~ Boron;  Boron-containing  m-conjugated  molecules;  Heteroacene,
Cyclocondensation
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Protective Group Effects on the Photophysical Properties of Silane-Bridged Pyrrole ('School
of Science, The University of Tokyo) (OYuya Kaneko' Yoshinori Yamanoi,' Teppei Yamada'

Due to the low stability and selectivity of halogenated pyrroles, the variation of -
conjugated molecules based on pyrrole units is limited compared to benzene or thiophene ones.
Even in the expansion of the m-conjugated system by silane bridging, which involves the
lithiation process of bromo compounds, there has been no example of silane-bridged pyrrole.
Therefore, in this study, based on a previous report in which a trimethylsilyl group was
introduced at the 2-position of N-boc pyrrole [1], we attempted to synthesize N-protected
pyrroles bridged with oligosilanes.

The photophysical properties of the oligosilane-bridged N-boc pyrrole compounds were
investigated, and charge transfer (CT) characteristics due to 6-m conjugation between the Si—
Si bond and the pyrrole moiety were observed, along with excimer emission characteristics
depending on the concentration. Therefore, a change in the orientation of the N-protected
pyrrole in solution is expected. In this presentation, we will clarify the relationship between the
photophysical properties and molecular structures of various N-protected pyrroles.

Keywords : luminescent molecules; Disilane-bridged; excimer
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[1] I.Hasan et al, J. Org. Chem. 1981, 46, 1, 157-164.

© The Chemical Society of Japan - [F12303-4am-10 -



