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Synthesis of 1-phosphanaphthalene (Faculty of Science, Gakushuin University) O Go
Morishita, Shintaro Takahashi, Naokazu Kano

There have been a few reports of syntheses of phosphanaphthalene derivatives, in which a
carbon of naphthalene is replaced by phosphorus. However, there is no report on synthesis of
parent 1A’-phosphanaphthalene. Herein, we report the synthesis and structure of parent 1)°-
phosphanaphthalene. The desired parent 1A°-phosphanaphthalene 2 was synthesized by heating
a toluene solution of cyclic aminophosphine 1, which was synthesized with reference to the
method for the synthesis of 1-boratanaphthalene. Its formation was confirmed by 'H and *'P
NMR spectroscopy, and structure was determined by X-ray crystallographic analysis.
Keywords : Phosphanaphthalene; Phosphorus Compound,; Aromatic Compound; Heterocyclic
Compound; 3'p NMR

RUBVEBOREO D& ) ANIEZHITZHRARY Y (IV-RAT 7 _E V)
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IVHRAT7 7721102 OAERKIZHEBIOUP NMR 12X > THEER L., M X
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I e
P Neo
N toluene =
Me” ~Me
1 2

1) A.J. Ashe 111, X. Fang, J. W. Kampf, Organometallics 1999, 18, 466.
2) G. Mirkl, K.-H. Heier, Angew. Chem. Int. Ed. 1972, 11, 1017.
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Selective substitution reaction of monoanilinopentachlorocyclotriphosphazene with
thiophenols ('Graduate School of Environmental, Life, Natural Science and Technology,
Okayama University) OKuroboshi Manabu, Koyanagi Suguru, Tanaka Hideo

Hexachlorocyclotriphosphazene ((NPCl,)s, 1) has six equivalent reactive P-Cl bonds, and
selective nucleophilic substitution of the P-CI bonds is a key reaction to prepare functional
cyclotriphosphazene derivatives. Reaction of 1 with anilines (2 equiv, 0 °C in THF) gave
monoanilinopentachlorocyclotriphosphazene (2). When 2 was treated with ArSH/NaH (4
equiv, 0 °C in MeCN), tri-substituted 2-anlino-4,4-dichloro-2,6,6-
tris(arylthio)cyclotriphosphazene (3) was obtained, whereas penta-substituted 2-anlino-
2,4,4,6,6-pentakis(arylthio)cyclotriphosphazene (4) was obtained with ArSH/NaH (6 equiv,
50 °C in MeCN). Mono-, di-, and tetra-substituted products and non-geminal substituted
products were not detected.

Keywords : cyclotriphosphazene, selective nucleophilic substitution, aniline; thiophenol;

~FYruaysa hURAT7EY (1) 136 DOFEMARINENER P-Cl K
AL, O - ANLE - STRBIRA R BSOS OBHEIL, etk 7 a N R T 7
P UBEADHFEIITHEELRPETH L, Hl2E, DRI TIZ 1 L5 =
V> EDIG (2 equiv, 0 °C in THF) ([CL > TE/ 7=V /XX r7nuvr7u R
RATZ7EY (2) DBIRIICARTEL Z 2R ELRZ, 41, 20 2 IZxfL, +
NV DAFA 7= /%2 K (ArSH/NaH) 27 b= UV TIERHS®S &, it
P2 WO ®EIRT 52 Lok v, 3{EMH I 2-anlino-4,4-dichloro-2,6,6-
tris(arylthio)cyclotriphosphazene (3, 4 equiv, 0 °C in MeCN) & 5 & #i S 417- 2-anlino-
2,4,4,6,6-pentakis(arylthio)cyclotriphosphazene (4, 6 equiv, 50 °C in MeCN)) & % ZiLZ 4
EV R ITHZENTERZ L Z2RET D, RBIORIC, 1EBEK, 2EHRK, 4&
BURCM D non-geminal 7¢ & DALERMERFE TG LNRD ST,

Ar'S_ NHAr

ArSH, NaH (4 eq) N’P\\N

CI\ /CI CI\ /NHAr MeCN, 0 °C =
Py ArNH, (2 eq) Py Ar'S 3 Cl
1l | — 1l | ]
Cl_/P\N//P\_Cl THF, 0°C Cl_/P\N/,P\_Cl ArS NHAr
Cl Cl Cl Cl \p’
1 2 ArSH, NaH (6 eq) NTTX
I |
MeCN, 50 °C Ar'S—/P\N/,P\—SAr‘
Ar'S SAr'

I I
Ar'S—P{ /,P\—CI

1. Kuroboshi, M., Takahashi, R., Tanaka, H. Heterocycles, 2023, 106, 1039.
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Phosphine-Catalyzed sp’-C—H Amination of 2-Alkylpyridine (! Department of Chemistry,
Faculty of Science, Hokkaido University, > WPI-ICReDD) O Yoshito Heike', Asa Tagata',
Yohei Shimizu'?, Masaya Sawamura'-?

Direct amination of unactivated sp*-C—H bonds is a desirable process for the construction of
C-N bonds in organic synthesis. In particular, a catalytic sp*>-C—H amination of alkylpyridines
is of great importance because the structural motif is prevalent in natural products and
pharmaceuticals.

We developed a phosphine-catalyzed sp’-C—H amination of 2-alkylpyridines. This
transformation previously required Pd or other transition metals as a catalyst with a reaction
temperature higher than 100 °C. In contrast, this reaction using a phosphine catalyst and an
azodicarboxylate promotes the reaction under mild conditions (0—25 °C). The sp*-C-H
amination selectively proceeds at the a-position of an alkyl side chain of 2-alkylpyridines.
Direct transformation of a drug, etoricoxib, was possible. This is the first phosphine-catalyzed
sp-C—H functionalization.

Keywords : Organocatalyst;, Phosphine catalyst; C-H Activation;, Amination, Pyridine

BN sp3-C-H #EG 7 I LRIGIE, WEOERNEH L2 LB L LleWEmghs s
FEHREEARICTH D, FFZ, RIMRPERLICHENT 27 XL E Y OO
sp-C—H#EB7 2 /fbld, BREAORE TEAKICARTH 5,

Fexid, RAT ¢ AR W 2-T XL Y DO sp>-C—H 7 2 ALROG
ZBR%E LTz, 1ERIEIL, Pd EOERG B Z VT 100 CA 2 2N A LB L
L7, ARATZ ¢ Ul L 7 VR ¥ v b— MK DAL 0—256 CTHEST
TV, BV o MOBRINEZT 2 L HEIT L. B TH D etoricoxib D ELHEE
L ARECH T, RAT ¢ UEEZ X D sp>-C—H BHREFALIZAIH D 72 W OSAER

THd,
H

Phosphine catalyst BOC\N’N\BOC ;
H (10 mol%) \ -

Ny Boc  Cs,CO;5 (2 equiv.) | )

J o+ NN CH,Cl, (0.5 M) _

Boc 25°C, 3 h
(2 equiv.)
mild condition >99% vyield

perfect regioselectivity

1) Liu, J.Y;; Niu, H. Y.; Wy, S.; Qu, G. R.; Guo, H. M. Chem. Commun. 2012, 48, 9723
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Development of arsa-Appel reaction and investigation of subsequent reactions using the redox
properties of arsenic (Graduate School of Science and Technology, Kyoto Institute of
Technology) (OChihiro Okochi, Ryoto Inaba, Hiroaki Imoto, Kensuke Naka

The Appel reaction using phosphorus compounds and halogen sources for the halogenation
of alcohols is widely known. In this study, we focused on the difference in elements and
developed the “arsa-Appel reaction”. We have found this reaction required higher temperature
and longer reaction time, because arsenic is less nucleophilic than phosphorus. Moreover, we
also discovered a subsequent reaction which is the oxidization of halides to aldehydes through
the reduction of an arsenic oxide since arsenic has a weaker oxygen affinity than phosphorus.
By optimizing the conditions using arsenic compounds with electron-withdrawing substituents,
we succeeded in constructing a domino reaction system in which the arsa-Appel reaction and
the subsequent oxidation reaction proceed sequentially with a catalytic amount of arsenic

compounds.
Keywords : Group 15; Arsenic; Alcohol; Oxidation; Domino reaction

ek, V) v EAWTT v a—vEaa AT 5 Appel ]G DAL HIH TN D,
L)LY RO DIZFEL 15 Bk Th 5 e F2 AW T E N, KAFZEClicsH
DEVICEH L, EHEZHWT arsa-Appel KSDBFZ1To72, U EHARTRHAIT
KREERTIWZD, X0 @ik E ROWISFRFHAMKETH Y | THF TP T b=
— SR LT 1l Y EDO MY 7= ATy EMBEAVRZEZ A, 130 ‘CT 24 B
MG ST, 72, BRIV K OBEBF IR/, RS TRIZELZeF#E
ALK ER LAl & LCii & ~a A a (b L CT VT 8 REART DLV 9 %
eSS b B TE 7o, BTWSIMEDOBEBRELZETS MU A@p-F) 7 rda X F 7
= WT NV BTSSR R iR A 2 & T, i EDO e FEEAHW RS arsa-
Appel BUG & B OBALROG S EHIZER X 5 KX/ BOSOMEZEIZ % L 72 (Scheme

1),
ArzAs ArzAs=0 ArzAs=0 ArzAs
PN \\ / - o \\/ - O
R™ “OH —= R "Br . —
arsa-Appel reaction reduction of arsenic R H

Scheme 1. Catalytic oxidation reaction with arsines

1) Tertiary Phosphane/Tetrachloromethane, a Versatile Reagent for Chlorination, Dehydration, and P-
N Linkage, Appel. R, Angew. Chem. Int. Ed. 1975, 14, 801-811.
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Development and Application of a New Synthetic Method for Aminophosphine Derivatives
(Graduate School of Science and Engineering, Ehime University) O Shiho Matsushita,
Hidetoshi Ohta, Minoru Hayashi

Phosphine sulfides having hydroxymethyl group(s) are easy to handle, and various
substituents can be introduced by a cross-coupling reaction. On the other hand, the conversion
of those hydroxymethyl phosphine sulfides to the corresponding aminophosphine derivatives
has yet to be reported though a similar conversion of P (Ill) hydroxymethyl derivatives are
widely known. Herein, we wish to report the successful synthesis of aminophosphine
derivatives by the reaction of phosphine sulfides having hydroxymethyl group(s) with several
amines.

The reaction of hydroxymethylphosphine sulfide 1 with benzylamine 2 successfully
proceeded in the presence of the catalytic amount of DBU, giving mono-substituted
aminophosphine 3 or di-substituted 4 mainly depending on the equivalents of 1 and the reaction
temperature. We will report the results and the scope of these reactions in detail. The reaction
of phosphine sulfides having two hydroxymethyl groups will also be reported.

Keywords : Phosphine; Phosphine sulfide; Aminophosphine

EREFUAFAEEETAZRAT 4 v ALT 4 R BEERES THY . P-C ¥
DAy TN TEICL T, fix REMREZEAFRETHDL, —FH, E ¥
FNEEATD 3 MAAT 4 VHHET I VORISICE DT I ) ARAT7 4 VAR
JIRKHIBILTWAN  RAT 4 VAT ¢ BRET I U ORIEROZEBEOS T HE i
TV, AF E ReX U AFNUEEETLHRAT L ANVT 4 RET IV DORG
IZE %, P-C-NEWEETHT I ) HRAT 4 VEEIK~DOEHIZHONTHRE LT=D
THET D,

EREXFUAFNRAT AV ANT 4 K1 ERVILT IV 2 DRIGEIT-T-&
A, BOSIEfEEE O DBU F1E F CHIBIZHEIT L, WA KRAT 4 A7 4 K1
DB ELISREIC L > TE/ BIA3 T VERIK 4 BZHREIL GO, BE
T, INODOMIGDOFEMZR RS E LBz, B RaF v AT AEE 2 DT HHRA
TAVANT 4 RET I UVDRIRIZDOW TS,

12=1/12 1/2=2.2/1.0 S /—Ph
nooH P + H,N.__Ph [
Ph,P._ _N_ Ph €& ————— PhP  __OH I N — R Y N |
NN cat. DBU ~ cat. DBU ~ Ph

3 THEF, 40 °C 1 2 Toluene, reflux 4
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Reactivity of sterically crowded triarylphosphine and its derivatives (‘Graduate School of
Science, Tohoku University)OShigeru Sasaki,' Kozo Toyota'

Sterically crowded triarylphosphines represented by tris(2,4,6-triisopropylphenyl)phosphine
(1) and their phosphonium salts generated by protonation show unique reactivity and expected
to be applied as new reagents because of low oxidation potential of the phosphine, stability of
the corresponding radical cation, and steric protection around the phosphorus atom. We studied
generation of the radical cation of 1 under various conditions such as oxidation with peroxides
and carbocations. Oxidation of 1 with benzoylperoxide afforded purple solution of the radical
cation, however, products obtained after work-up suggested side reactions as well as single
electron oxidation. On the other hand, reaction of 1 with in situ generated carbocation and
quenching with oxygen suggested generation of the radical cation in good yield.

Keywords : Triarylphosphine; Phosphonium,; Oxidation; Protonation, Radical Cation

FURAQRA6-FUAYTRENLNT 2= W) RAT 4 (1) NTRE SN D ILRIRME L
ERUTYV—RRT 4 020 T 0 F AL VBN DHAR= T A D3k
AT 4 v DIRNEBRLENLL, XI5 T DT PN TF A 0LEt, U R BB OSR
RS — VR AR AT 4 2 LT R DRI Z R 2 & FISIEUSHAA ~ DS H]
DHIFRF SN D, £Z T, AR TIINERBHE LI N 7V — AR A7 ¢ 1 Lk
Wy T VIR FA L EDOBALK & OFE & DR T CORIRIZE DT VAN AT A
DERIZ DV THRE L 7=,

RAT 4 1 By Aoy rsaa XA P TORIGTIXT VD
T DERE R T IREOIRIR DG O T UGS LER: DIRGW I A v LD A
V7 a EOVEEIN OGS LI B is At= 2 & b — B O S HHE#ETT LT
LHEEZOND, —J, TP TRAESEIEZINVEADF AL L1 EORIGTIL, BHE L
DN KDY 20N ENETELNTZZENL T IV T A L EINETE
L TWDEBRBILD, BITHEA DFUSKRE T TO 106 T NI FF 2 DHERL

WOV TR L7,
@ RyCOH/TsOH-H,0/MS3A \l/ij\l/ TsO~ _Air \1/22(3%/ 0~
CH,Cl, + .
R4COH: PhyCOH, EtMe,COH
1 2

1) S. Sasaki, K. Sutoh, F. Murakami, M. Yoshifuji, J. Am. Chem. Soc. 2002, 124, 14830.
2) S. Sasaki, K. Sutoh, Y. Shimizu, K. Kato, M. Yoshifuji, Tetrahedron Lett. 2014, 55, 322.
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Synthesis of Macrocyclic Phosphine Compounds via Stereospecific P-C Cross-coupling and
their Structure (Graduate School of Science and Engineering, Ehime University) OHayato
Sasaki, Hidetoshi Ohta, Minoru Hayashi

Macrocyclic phosphines are an interesting set of compounds that have attracted much
attention because they create potentially unique coordination environments. However,
syntheses of those compounds are quite problematic due to the formation of complex
diastereomer mixtures arising from the stereoisomers on the phosphorus atoms. Therefore, only
a few examples of those macrocyclic phosphines have been reported. On the other hand, we
have reported a novel synthetic strategy of those macrocyclic phosphines as a single
stereoisomer by utilizing highly selective P-C cross-coupling reactions of chiral phosphine
precursors with m-phenylene linkers. Herein, we wish to report a similar synthesis of
macrocyclic phosphine compounds with other linker moieties. Structural analysis of the
obtained macrocyclic phosphines will also be reported.

Keywords : Macrocyclic Phosphine; diastereomer; single stereoisomer; chiral

KERIRB AT 4 ACEWIE. BB EORFENE « FIENZY) VIR E2ET 5 Z & T,
ﬁ!’] \ZRP R BN EBR B 2 T & . T OBRRMEE & ORE . S5Ol b, &

AL EADIGRAP G TE DBREMELEM TH D, L, KEBIRE AT ¢
ALEWIX., P-C FEGTERE £ 5 AR B TEDO IO 7= DA B B (KA R # < &
0, F72. VU ONARBEYEICERT 28R T AT LA~ —IREME LTHED
NTLED Z 0D, EBOEENIIMD THR, —HE DT, B8R P-C 7
QAT TV TRV EZBME L, m-7 07 = =)Lk AT 4 VORI RTERA
BEHAWDZ LT, KBIRE A7 4 U MbEWE B —ONARBEMER L L TAKRTE 2857
RPEEREL, MIELTWD 2, Al el o —fNiE AT 5 REIRE AT
4 NAEEHDOERERS, V=L LT DEE W RERIRE R 7 ¢ AbE
WD NEARER BAIE R » HEEICEK T L= DT, ZF OREERNT & I THGET 5,

S
]

S 10 mol% Pd(OAc), P=Ar
40 mol% DIPPF - R

Br. /P"'//
SAF R DBU, Toluene, 60°C, 24 h

(n=3,4,5.)

1. (a) Hayashi, M.; Matsuura, T.; Tanaka, I.; Ohta, H.; Watanabe, Y. Org. Lett. 2013, 15, 628-631.
(b) Ohta, H.; Xue, Q.; Hayashi, M. Eur. J. Org. Chem. 2018, 6, 735-738.
(c) Hayashi, M. Chem. Lett. 2021, 50, 1-6.

2.(a) P BEE, Ghvk SobE, KM SRR, AR 52,2021 5 48 [RIAHEIVRERER S OA-40
(b) P A, Hik sol, KH Sefk, Ak 52,2022 55 49 BRIV TR TR
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Effect of Arsenic Ligands on Difunctionalization of Thiophenes (!Graduate School of Science
and Technology, Kyoto Institute of Technology) O Kaisei Yamamoto', Akifumi Sumida’,
Hiroaki Imoto’, Kensuke Naka'

It was reported that triphenylarsine is a more effective ligand than phosphine ligands in the
a,p-difunctionalization of heteroarenes with palladium/norbornene cooperative catalysts.[1]
However, only triphenylarsine was examined in the reactions. The structure-activity
relationship of arsine ligands and effects of arsenic have never been investigated. In this work,
we prepared arsine ligand library with various electronic/steric properties through the safe and
facile As-C bond formation reactions developed in our group (Scheme 1).[2] The arsine ligands
were applied to the model reaction to evaluate the structure-activity relationship (Scheme 2).
In addition, the effects of the electronic property and steric hindrance of the arsine ligands, as
well as the difference among the coordinating elements, were investigated.

Keywords : Organoarsenic Chemistry, Pnictogen, Palladium Catalyst; C-H Bond Activation

NIV AE VRV R QA Ao~ e 7 U — 0 R R LROG
WZBWT, EBENLTF2Y R X0 b EfEEE R T HAHRE I TS, I Ly
L., ZNHOHREICENT, MHINTODEN X R 72 =T L NI RE S
NTEY | BT OfEE L IEEOFIBIRC B FOZRITMA S Cunisvyy, £ 2 TARF
ZE ISR ThAFE L 72 LR il 7 b F-RFER S TERISR 2 -V TEF/ -
SEARBIICKE X T2 B 2 A T D B BN Z A EL L (Scheme 1), E7 /VISIZEAT 5
L R LIEPEOAA RS 2 31 L 72 (Scheme 2), & 5T b HFBENL T D EFIREELCILIK
FEEIC K D58, B X OB R OB K 284 iHE L,

A
I

AsBrg T As
A A
A
S\ — |
=

Scheme 1. Synthesis of arsenic ligands.

n S
[Pd], NBE Bu N CO,Me

|
n S Arsine ligand \_/
Bu\@ + COZM6+/\COZMe
AgOAc, AcOH
BQ MeO,C
EtOAc

Scheme 2. Difunctionalization of thiophene

[1] (a) R. Li, Y. Zhou, X. Xu, G. Dong, J. Am. Chem. Soc. 2019, 141, 18958. (b) R. Li. G. Dong,
Angew. Chem. Int. Ed. 2021, 60, 26184. [2] (a) S. Tanaka, M. Konishi, H. Imoto, Y. Nakamura, M.
Ishida, H. Furuta, K. Naka, Inorg. Chem. 2020, 59, 9587. (b) A. Sumida, H. Imoto, K. Naka, Inorg.
Chem., 2023, 61, 17419.
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Replacement of bismuthine in bismuth-rhodamine ('Gifu Pharmaceutical University) O
Tasuku Hirayama,' Akari Mukaimine,' Hideko Nagasawa'

Bismuth is the heaviest stable element and exceptionally low toxic among heavy metal
elements. Our group reported bismuth-rhodamines (BiRs) having a rhodamine scaffold of
which oxygen atom at the 10 -position is replaced by a phenylbismuthio group, and their
photophysical properties, and biological applications."” In this research, we found that the
phenyl bismuthino group of an acetylated BiR (BiR-Ac) derivative was replaced by sulfur atom
when BiR-Ac is mixed with thiol compound. We added glutathione to BiR-NH or BiR-Ac, and
only BiR-Ac showed absorption spectral change. The product analysis using LC-MS and NMR
revealed that BiR-Ac is converted to sulfur-rhodamine (SR-Ac), which has sulfur atom instead
of phenylbismuthio group at 10-position of rhodamine.

Keywords : Bismuth; Rhodamine,; Thiol; Replacement

EAY AR OBEETHELE LTHRBREWEHETH Y BEBxROP TIRASICK
BETHLZENHMOND, BxIXIINET, B—F I D 10 VLORERT%27 =
SILERLF ) HEALERL-EAY AR —X IV (BIR)EE SRR L. ZDINMMEL .
SerERIE, ARSI O THRE L CE 2 Y, RiFE TR, 7' TR BiR &
FA =V ERBE LI, VT2 9 fi~DMINTIEARL, 10 fidD7 = =/LE R A
T ERERCICEBE SN Z R R LT,

%H%%T/ﬁ\ﬁk L/fi BiR-NH ?O‘JZU\ | Fi'h | Fi'h W
BiR-Ac I[ZKf L CONEF Ao s s A B N NS B N
=& 2 A, BiR-Ac DA D BRRIT A \ O \ O \[,1/
/\07 }‘/I/O)%’ﬂﬁiﬁﬁ %j/b\ BIR-AC EE;'%O) MeO O OMe MeO O OMe
525 nm O AR L, D 12 575nm
W2y a v ——27%FE9 535 nm O
WART MZEAL LT, ¥ 0T U RARITILS A HD 9 L~DF A — /L O
OGS Z 5 & AIEYEREIR O W IUTHE KT 5 728, S alE 72 B R~ DO HSIE )N
L2 5> TWD ERB I, KINBERMOEEGND, 7 ==L EALTF J FRN
Wi TRERICERR SN SR-Ac THD Z EIRE S, Bk SR-Ac 4K LT, LC-
MS B LW 'H-NMR A7 RUIZTHEEL7ZE Z A, BiR-Ac & 7 VH FH 2 D is
6 SR-Ac AR L TWD Z & 0FE ST,

BiR-NH BiR-Ac

1) Bismuth-Rhodamine: A New Red Light-Excitable Photosensitizer. Hirayama, T.; Mukaimine, A.;
Nishigaki, K.; Tsuboi, H.; Hirosawa, S.; Okuda, K.; Ebihara, M.; Nagasawa, H. Dalton Trans. 2017,
46, 15991-15995.

2) Asymmetric Bismuth-Rhodamines as an Activatable Fluorogenic Photosensitizer. Mukaimine, A.;
Hirayama, T.; Nagasawa, H. Org. Biomol. Chem. 2021, 19, 3611-3619.
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Reactivity and Catalytic Isomerization of Methylenephosphine Sulfide ('Graduate School of
Science, Tohoku University) OYusuke Yoshida,' Shintaro Ishida,' Takeaki Iwamoto'

Methylenephosphine sulfide was first reported in 1981. Since then, various derivatives have
been reported. However, the detailed reactivity remains elusive. Herein we report the reactivity
and catalytic isomerization of methylenephosphine sulfide 1. 1 reacted with AuCesFs(tht) to
afford gold complex 3. 1 underwent valence isomerization to furnish thiophosphirane 4 in the

presence of a catalytic amount of copper chloride.
Keywords : Phosphorus, Sulfur, Gold Complex, Valence Isomerization.

AFVURAT 4 AT 4 K A (Chart 1) 1% 1981 EI2H)D TS S U CTLIRE,
Bx BB AR RE SN TS B3, UL, ZhvE TICERN OGO & Ui
ENTELT, B IRESHEM 72 SOSEIIRMIA 2 13\, ARIATF LU HRAT
A VANT 4 R 1 OFHEREEZFHB L, 1 E@RFIEE ORISIZOWTHAE L,

BN Y U LT L VI AT R ST RIBRAR 2 2 X B L H 60 °C THEVT 5
LrmnsT oORBERET L, 1 23 HEEEINER 89% & MR T 6472 (Scheme 1),
BB 1 1T 2 7 d e 7 = =)L(thty&5 R L OIS T, 1 ORFHEMEARTH D
FARAT 4T OBEEEK 3 % 5 2 7, il & O A EH S8 2 Lba 13T
FHRAT 4T d ~BMALT D DD oTc, TNETAFLURAT 4 ALT
4 RETFARAT 47 OB LD AP HE SN TWDHN 23 EESREIC
X DR B LI 2D TOF E 72 D,

Si
AuCgFs(tht) S
Chart 1 Scheme 1 ———— P
. ) s/ CgDg, 60 °C AuCgFs
R>=F{'S : e Si-Cl I si ¥
: - Si- *
d R L = [ Vp=s 3(82%") *NMR yield
: ~s CgHg, 60 °C si
A ! I Ngj ! Si
Si Si CuCl (5 mol%) -S
2 1 (89%) - 1+ P
(Si = SiMe,Ph) CeDs, 70 °C '
Si Si
4
molar ratio 1 : 8

1) E. Niecke, D. A. Wildbredtet, J. Chem. Soc., Chem. Commun. 1981, 72.
2) K. Toyota, K. Shimura, H. Takahashi, M. Yoshifuji, Chem. Lett. 1994, 23, 1927.
3) M. Yoshifuji, H. Takahashi, K. Shima, K. Toyota, K. Hirotsu, K. Okada, Heteroat. Chem. 1997, 8,

375.
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Asymmetric [3+2] reactions of cyclic nitrones with Meldrum’s acid by chiral amine-urea
catalysis (Department of Materials Chemistry, Faculty of Engineering, Shinshu University) O
Shunsuke Naito, Fumiya Iwakuma, Yasunori Toda, Hiroyuki Suga

It has been reported that the reaction of nitrones with Meldrum’s acid provides isoxazolidin-
5-ones. Although the organocatalytic variants of the asymmetric reactions are also reported,
there are no examples of highly enantioselective reactions using cyclic nitrones. Our group
reported highly enantioselective 1,3-dipolar cycloaddition reactions between cyclic nitrones
and 2-hydroxystyrenes in the presence of a quinine-derived amine-urea. In this study, we
investigated an asymmetric [3+2] reaction of cyclic nitrones with Meldrum’s acid under the
influence of the amine-urea. We found that the reaction of 1 with 2 provided desired
isoxazolidinone 3 via release of acetone and carbon dioxide in good yield with good
enantioselectivity.

Keywords : Asymmetric reaction; Organocatalyst;, Heterocycle; Nitrone; Meldrum's acid

TR E RNV RT ABERIESEDLE A VARV L EE 2D ERH
BNTWD L RSO FREC X 2 REMUCEET 5 6] b8 STV A0,
BIR= e z2AnizEmno U T ARR S OB 20 —J5, MAFIEE TIX
INETIE, F=—XDOBARLET I V-ULTHET., Bik=rn L 2.k R
XFUAFLUVHEBRIGSE S & BT o F AEIRAN AT MBA LRSS L T 5 2 &
ZHLMNZLTWS 3, 22T, Blik=hrrr b AL KT AR E OISR LT A
MRZEAT 22 LI2X 0, BERNHLFERIEN AIREIC /2 5 & 3B 2 it Lz,

ThZe R YX 2 VU ARLTEERIR= a1 L 20%ED AN T L8R
(2) &, 100 mol% D7 X -7 LT HIE R, hx Wi 50 °C OB CTHRIG S
2o TORER, BRIIGEDH., BT b BIOBREEZE> TA VA YY)
VINBHRNRBE IO o TFAERAETE NS Z EE R LT,

Amine-urea
>< (100 mol%)
N. © + o) (] -
/@\O M Toluene, 50 °C
(o] (6]

| X NH
NF OJ\NH
1 2 (2.0 equiv) 3 R
up to 95% ee Amine-urea

1) BriAre, J.-H. et al. ChemCatChem 2016, 8, 1882-1890.
2) BriAre, J.-H. et al. Adv. Synth. Catal. 2013, 355, 2513-2517.
3) HAECEk, MEEE, FHERME ElsE BAEFE F 103 BEES K307-3am-11
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Urea-, thiourea-, and isothiourea-based bifunctional catalysis for carbon dioxide fixation
(Department of Materials Chemistry, Faculty of Engineering, Shinshu University) O Yasunori
Toda, Daiki Suenaga, Ren Yamaguchi, Hiroyuki Suga

We have developed a tetraarylphosphonium salt (TAPS)-based bifunctional catalyst,
possessing a phenolic hydroxyl group, that enables the coupling reaction between epoxides
with atmospheric pressure of CO,. As part of our continuous program to develop the TAPS-
catalyzed CO, fixation, we focused on urea, thiourea, and isothiourea groups as the hydrogen
bond donor moiety of TAPS. It was found that 1 mol% of bifunctional TAPS catalysts 1, 2, and
3 could catalyze the reaction of 4 to afford the corresponding cyclic carbonates 5 in good yields
under the mild conditions. Moreover, to gain insight into the mechanism, computational studies
based on DFT calculations and NBO analysis were carefully performed, the results of which
will be presented.

Keywords : Organocatalyst; Bifunctional catalyst; Urea; Thiourea; Isothiourea

MIFFEETIL, 7 b7 7 U — VR AR =T AEICKZE S R —%28 AL B
PERBEDBASE 21T > C& 72, TNETICTARF U FELE & L THW S “Fb i
FEALBURIZ BT, 7I/~w£%%ﬁ%AmLt7k77)~waf v NS,
TUEREMEMRIE & U CRIBUG B R RICAEET D Z L AW LTV D L Aal, KER
ERF—LL T, LT, FHETLT, }ootKM’/?zL?l/7+Bu%7ﬁTZ> —EREME
fikl 2 B AR L, = OfitaE 2 Hhil U CRTE L 7=,

TURTREMEMREE 1-3 OfIEEEIT, 1,2-TARF AT Y (4) WD bR EEE
(ERGIZ £ 0 3 U720 SO TE 1 mol%DfEAFAE T, 1 KIED bR FE R T,
HEPRIEEIZ 35N T 60 °C T 24 REIINBMEIET 2564 CTITo 72, T OFEE. [T ofih
BEA2 W56 CHO NI MIEICHET L, ST 28R —Ax—F 5 BNIGER<
BoNDZ EEHOLNI LT, £72 . DFT 3R L OIS NBO fiffT 2175 Z &1k D,
ARSI T D TERLIRBEELD A =X LT MRS Z LR TE
DT, PRETHET S,

+ + '
PhaP\©\ X Ph3P\©\ SMe . fo) catalyst (1 mol%)
1~ N)J\N/Ar 1~ NJ\\N»Ar "Bu CO, (1 atm)
H H

~ = T3

H ' 4 no solvent, 60 °C, 24 h  "Bu
urea1 (X =0) isothiourea 3 E
thiourea 2 (X = S) Ar = 3,5-(F5C),CgH3 ' ( yield of 5: 89% (1), 87% (2), 79% (3) ]

1) (a) Toda, Y.; Komiyama, Y.; Kikuchi, A.; Suga, H. ACS Catal. 2016, 6, 6906. (b) Toda, Y.; Komiyama,
Y.; Esaki, H.; Fukushima, K.; Suga, H. J. Org. Chem. 2019, 84, 15578.
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Base-catalyzed reaction of salicylaldehyde derivatives with 2-chloroethanesulfonyl chloride
(Department of Applied Chemistry, Faculty of Science and Engineering, Chuo University)
OXKazuki Kawabata', Shin-ichi Fukuzawa!

Cyclic sulfonic acid esters (sultones) are heterocyclic compounds which are used in a variety
of materials such as pharmaceuticals, so their efficient synthetic methods have been required.!"
In this study, we found that when salicylaldehyde was treated with 2-chloroethanesulfonyl
chloride and triethylamine, sultone derivatives are efficiently produced. The reaction involved
sulfonic acid esterification, alkene formation by E2 elimination followed by intramolecular
Morita-Baylis-Hillman (MBH) reaction. This reaction proceeds smoothly with substituted
salicylaldehydes were used, and a wide range of sultone derivatives were synthesized. It was
also revealed that when an inorganic base is used, the progress of intramolecular MBH is
suppressed and an acyclic compound is produced.

Keywords : Morita-Baylis-Hillman Reaction; One-Pot Synthesis; Intramolecular Cyclization;
Sulfonic acids Ester; Heterocyclic Compound

BRIRANVER VR AT V(AL R YNTEREGLEZ I LD ET 52 {LEWICFIH
ENTNDEIANTRERILEM TH D Z LD, ZOMROERIEDRRENRD ST
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OH
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Z CH,Cl, NP ST
CHO 0] 5
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[1] Ghandi, M. et al, J. Org. Chem. 2011, 76, 9975-9982.
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Development of Soluble Flavopeptide Catalysts for Biomimetic Aerobic Oxygenations
(\Department of Applied Chemistry, *Institute of Liberal Arts and Sciences, Tokushima
University) OMika Nakagawa,' Keiji Minagawa,'> Yukihiro Arakawa'

We designed and synthesized a new flavopeptide, 3-FIC2-Pro-Arg(TFA)-Ado-NH,,
bearing a peptide chain with an arginine residue at the N3 position of an N5-unmodified flavin
ring. This soluble flavopeptide exhibited catalytic activity in the aerobic Baeyer-Villiger
reaction even without a hydrophobic PS resin at its C-terminus, which plays an essential role
in conventional flavopeptide catalysts.

Keywords : Flavin; Peptide; Aerobic Oxidation, Organocatalyst
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FRFELTWS Y, fERBD 7 7K TF Fid, REEOREERE Y 2F1L v (PS)
~OHEFEETER IO TH o /o720, TEMEREC SIS D 53 62710 fAHH 23 7R
Thot, T, HEEHFHECAFHR L EOBlmR 5. FMO OO il liEE I
PE7m b %, Th b O EE

(@]
o ) PR s
JaCE T, RS, R TF R ,lgfr;i
I [} (e}

ST T R 2 0 JE RS X W
RBAT B 7 T RRTF FE&REF 2T N LHKH)CL
RICERL, ZOWMIKE L LT3- 2 11 NR
FIC2-Pro-Arg(TFA)-Ado-NH-R (R Herlg(NH
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i EHIC O W TR L2 & 25, C Rimic PS 23 < & b, BEHEME(L Baeyer-
Villiger SGICE WS 2R3 2 ERHL 1T o 72, HlziE, X 1TICR LK
ok, filifE L LT 3-2F 0
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N7 78V EHWTHIHE O 3 FIC2-Pro-Arg(TFA)-Ado-NH; (5 mol%) /d
T L 72 \» 28, 3-FIC2-Pro- D °o M

Ph O, (1 atm), Zn (3.5 equiv), H,0 (20 equiv) pp
Arg(TFA) -AdO-NHz fi’ )EH vy CH;CN-toluene-EtOAc (8:4:1) 97%
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% LHERfLFE 97% TRIFE X <

HEITL 72,

1) Arakawa, Y.; Yamanomoto, K.; Kita, H.; Minagawa, K.; Tanaka, M.; Haraguchi, N.; Itsuno, S.; Imada,
Y. Chem. Sci. 2017, 8, 5468—-5475.

2) Nakagawa, M.; Minagawa, K.; Imada, Y.; Arakawa, Y. Abstract of the 103rd CSJ Annual Meeting,
K702-3pm-09, Chiba, March 2023.
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