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o~Alkylation of Butyl Ketones via Palladium-Catalyzed Double Dehydrogenation of 1,6-
Addition of Malonates (Graduate School of Engineering, Tokyo University of Technology) O
Satoshi Ueno, Kanako Komatsu, Naoto Kitamura

We have previously reported a palladium-catalyzed S~amination of saturated ketones via
double dehydrogenation and 1,6-addition of amines as selective o-bond forming methods.
Herein we report that the palladium-catalyzed J-alkylation of saturated ketones by the double
dehydrogenation and 1,6-addition method. This reaction directly produced é-alkylated o, f3, 7,6
unsaturated ketones efficiently.

Keywords : Palladium Catalyst;, 5-Alkylation; Ketone, Dienone; Double Dehydrogenation

B HEREEN BIERAIZI T 5B 2 B REHESE AL, EHER 0 OB AR 2 5
Ccxpl-0, AHARAGMRTIEL LUERICHE SN TE -, ZhETIZ~T v
DBEBEB~OENZFH L-FEST L ax s T DD 1,5-KkFRFBE) 2%
5HZ IRV EB CTRIRICEREEZEATE L Z EAMEINLTND !, L25
T, HWFEE T I E Tty b oofafn= b U B W THKSEL & 1,430
BIRDZ LK PALTEINMICHEATER T 2 FIEZ B L C& 2% Rl Cld, fa
o hoefafni= U vo “ERKELET IO L6-HMERDZLIZL-T, 8
L CRF-ERECGHR AL ER L TV D, SEIDIDIVUL, v VR R T V% K%
FELTHWDZ LTI Uy Al “BERUKFEE Le-fHNzEfRD, fafnsr F oo
SN IR FR—IR MG B TR RS DBRFE I A LT,

TFAT R 1T oo~ U BT F L2 L DORISITOUNT, filih & D FERE /<
TVULEREY TV UDHEIET., T UNREEAF IV E CsF 2 S8, tert-7 I VTV
a— LIRIEER . 120 FETC 4 BRI OG SE T2, 5 L, SMTT VX b EN T a. b6
REGFN b 3 IR 57% TR LN, ZOMGHRET, BEDO~u VBT AT V%
W 5A . MR T VX L E N TV W a, By, 0-REaFI7r b MG b ni=Z &b,
Z ORI ZEBAKFEE L6 ERTRICHEITL TND EFEX TS,

O H H Bh cat. [Pd(OAc),] — pyridine 0
CO,Et allyl methyl carbonate Ph
PhWH + Hﬁ/ 2 Ph)MCOgEt
CO,Et CsF, tert-AmylOH
H H ? 120°C, 4 h CORE!
1 2 3, 57% isolated yield

1) For review, see: J. Das, S. Guin, D. Maiti, Chem. Sci. 2020, 11, 10887.

2) (a) S. Ueno, R. Shimizu, R. Kuwano, Angew. Chem. Int. Ed. 2009, 48, 4543. (b) S. Ueno, R. Maeda,
S. Yasuoka, R. Kuwano, Chem. Lett. 2013, 42, 40. (c) S. Ueno, S. Yasuoka, R. Minamikawa, R.
Kuwano, Chem. Lett. 2023, 52, 783.
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Synthesis of f~Enaminones from Substituted Chalcones by Palladium-Catalyzed f-Amination.

(Graduate School of Engineering, Tokyo University of Technology) O Ryo Minamikawa,
Satoshi Ueno

S-Enaminones, with amino and ketone groups, are versatile intermediates for complex organic
synthesis. Conventional methods using 1,3-diketones produce structural isomers, limiting their
use for f-enaminones with distinct aryl groups. Here, we regioselectively synthesized such /-
enaminones from easily available chalcones using a palladium catalyst and allyl acetate.
Chalcones with para-methyl groups at the 4- or 4’-position on the phenyl rings yielded the
desired products without isomers.

Keywords : Palladium Catalyst, -Enaminone, Chalcone, Amination, Dehydrogenation

ST X FWEC T X e bR E RO T LN SRR E B R T T
D, L OEMERAILEM~OERIZHVOND, ) ) ORI AR
HEELT, 13- b7 I EDMKMEEDR DD, Ll TOHIETIL 2 FHEHH
OREERMARNER L TLEY 2D, 1,3-UF b U BN IEdRREAIE N 4-7F
2 IIE RIERIR AW & 72 D ARFETIL, 3T VT Al L BEEE T U LA O,
BV O T X ABIC LY N ALEBIRAIC 1 L& 3 LIRS T U —L
HEFFOBT=TFTI ) U EXBILTHEKT D Z &Ik Lz,

1 VDT 2= )V DRI ATF LI E o vary 1 L r7ua~% Ly Iy
Q)& Z 14-TA XY S NT DT Al BERET UV, RS T L8 HNT
RIiGS®zbe A, BETH-=F 3 7 U 3 BRI N, £, 3D 7
VDT A FNVEZ DN a L SORIETH, MnT28-=F 3/ 4
DHEPEIRINZAG S, B D b RIS e o 7z,

t. Pd
O all)?lalacetate O  NHcHex [cHexHN O
+ cHexNH, —————»
ﬁmr#\é%FPh 13259 ﬁbV#\éégph pTol 71 "3 ph
/4-dioxane

3,73% 4, not detected

1
O (0] NHcHex [ cHexHN (0]
as above
+ cHexNHy ——M — »
Ph/g\¢¢?\prl Ph/4\¢¢%\prl < PR T3 me>

5 2 4, 73% 3, not detected

1 (a) S. Ueno, R. Shimizu, R. Kuwano, Angew. Chem. Int. Ed. 2009, 48, 4543—4545. (b) S. Ueno, S.
Yasuoka, R. Minamikawa, R. Kuwano, Chem. Lett. 2023, 52, 783-787.
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Pd-catalyzed Allylic Alkylation of B-Keto carbonyl Compounds under an Atmospheric Air
(‘Graduate School of Chemical Sciences and Engineering, Hokkaido University, *Graduate
School of Engineering, Hokkaido University, *Frontier Chemistry Center, Hokkaido
University) OKoshi Otsuka,' Hiroyuki Yamashita,' Taiga Yurino,?® Takeshi Ohkuma®?

Pd-catalyzed allylic alkylation is a powerful synthetic method that can easily form C—C
bonds. Allylic alkylation of B-keto carbonyl compounds is applicable to the preparation of
natural products and bioactive molecules. Pd-catalyzed allylic alkylation normally undergoes
through Pd(0)/Pd(Il) catalytic cycle, and thus the reaction has to be carried out under an inert
atmosphere. In addition, reducing the catalyst loading is necessary from the viewpoint of
industrial application. We have previously demonstrated an allylic amination with a low
catalyst loading (0.05 mol%) without precise inert atmosphere.! Herein we report an allylic
alkylation of B-keto carbonyl compounds under aerobic conditions. A catalytic amount of
Pd(OAc), (0.1 mol%) and PPhs (0.4 mol%), and stoichiometric amount of Cs,CO; (1.2 equiv)
as a base are suitable to the reaction: The reaction between cinnamyl diethyl phosphate and
ethyl 2-cyclohexanone carboxylate afforded the corresponding allylation product in 93% yield.
Keywords : Allylic Alkylation; p-Keto Carbonyl Compound; Palladium Catalysis; Aerobic
Conditions; Tsuji-Trost Reaction

Pd filil A =T U VAL T VX AL ROGE, BEICIRB—IRFREEEELT D Z
ERHEKDLHFENRERTIETH D, FRIZ B NNV R=ALEMTKET 57T U AL
TN F AU I R IR OAFTE I E OB 72 EICHEE A TH 5, Znb07
U NWALT V2 AL RO T8 S PA0)/PA(IN)FE 2 #8 1 3- H fiklie 1 7 v CHEIT 9%, £
D=, BERRMERMERF R TH Y o, THEMEH OB D il O R
KON TE T, URETIEIINETIZ, BREMFELE L LWt Tco 7
UNALT X AL DOBFIZEEI LTV D Dy AR T, Z O RICE S X
T UMWY R AT NV ERETAIE LTHWEZR T, o, (KAl E CH#EIT 5,
B-/7 N IR = ACEM DT U AET IV ARSI LD LTz,

A TIE, Pd(OAc): (0.1 mol%), PPhs (0.4 mol%), Cs:COs (1.2 equiv)DFHAA HH
DEL T\, Yo F I vl F Ll -7 a~kxt ) LR BT L
& DS KGR TET L, RIS T D ERMD 93% D HERN R TH L iz,

o o Pd(OAc), o o

OEt PPhs OEt
Ph/\/\OP(O)(OEt)z . Cs,CO0; (1.2 equiv) -
™

12 . CH3CN,30°C,3h
-2 equiv under air
S/Pd/L =1000/1/4

1) Yurino, T.; Saito, S.; Ichihashi, M.; Ohkuma, T. J. Org. Chem. 2022, 87, 2864.
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Palladium-Catalyzed Hydroalkynylation of Difluoroenynes

(Division of Chemistry, Faculty of Pure and Applied Sciences, University of Tsukuba)
O Koki Shimazaki, Daisuke Miyazaki, Kohei Fuchibe

Hydroalkynylation of 1,1-difluoro-1,3-enynes on their internal alkyne moiety was developed.
In the presence of a palladium/copper catalyst, 1,1-difluoro-1,3-enynes underwent regio- and
diastereoselective hydroalkynylation of the internal alkyne moiety to afford 3-alkynyl-1,1-
difluoro-1,3-dienes, which are promising synthetic intermediates.

Keyword : Copper, Enynes, Fluorine, Hydroalkynylation, Palladium

TXo)VENER L7ty N AYERE7 vBELT 4770
I ThDH, NET VX AN EET A I Adax A D Re 7 udx =k,
ZEBOT N X VHEER Y T VA U GREE R AR, —RITIXRETH |
WAEFIDRE BTN,

Fexld, RSV TAMEIC LA 11-C T F 13- A 1L ONET L AL
DOt RaTAXx=/UIZI L, 3720567 7k Fa 77 UHERSEHIZE N T,
WAk 37 27 (5 mol%) . I74EER (1) (5 mol%) . R 7 == /LARAT 12(10 mol%) I L O
BT S UAHE T BMEA AT D 11-P 7 A m-13-m A L ITKR L TR T
VX 2 EENBIER S, BT 2 UEARBEEGM A bR EREG
B ESEASMETHIFLI-NE T L VMO e Ra 7 L% = bR iER &
WO T AT UVARRINZHET L, BAFRIGET 3T ¥ =/1-11-Y 7/ Fu-13-U=

V2EMR/DHIENTE,
Ph
Ph
5 mol% PdCl,, 10 mol% PPh; \\ H
E // 5 mol% Cul E
P g Ph
conditions A or B
F F
1 2.0eq 2 (single isomer)

condition A : THF /i-ProNH (1 : 1), reflux quant (2 h)2
condition B : THF, n-Bu,NH (1.5 eq), reflux ~ 79% (4 h),2 62%°

a) 'F NMR yield (PhCF3). b) Isolated yield.

1) Fuchibe, K.; Jyono, N.; Fujiwara, M.; Kudo, T.; Yokota, M.; Ichikawa, J. Chem. Eur. J.
2011, /7, 12175-12185.
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Steric Effects of 5-Arylimidazo[1,5-a]pyridine Carbenes on Catalytic Activity (Faculty of
Engineering, Gifu University) OHiroki Motoyama, Yoshifuru Shibata, Fumitoshi Shibahara

Metal complexes with Buchwald ligands, often used as ligands for transition metal catalysts, have high
catalytic activity because substituents near the metal act as an effective steric hindrance for the catalysis
(Figure 1). Buchwald et al. recently reported that using GPhos in which the terminal isopropyl group
was removed from XPhos reduced the steric hindrance associated with nucleophilic attack of amine in
the amination reaction and improved the catalytic activity. We recently revealed that 5-aryl imidazo[1,5-
alpyridine carbene (IPC) has a similar steric environment to Buchwald ligands. In this study, we
synthesized a GPhos-like IPC ligands and evaluated its catalytic activity with the Mizorogi-Heck
reaction and the Buchwald-Hartwig amination.

Keywords : Imidazo[l,5-ajpyridine Carbene; Buchwald-type Ligands, Mizorogi-Heck Reaction;
Buchwald-Hartwig Amination, Pd Catalysts

7Y — R AT 4 VB FTH D m
Buchwald BUEIAT 11, SEFERLIE, L MMT P/Cy oo veo W
OT V) —)VI EOEHILN ., SR DI "" A

NET D, T TH, XPhos I Pd 72 & DER
SR LG T D L, BRI LAY schemel
7a EVIEPSARREE Lo THINTEI X L > 7Y T RS 78 ECEI RS A
RTZEDRH BTV S (Figure 1), H2ilf Buchwald 5%, 7 X /BRI B EEAL
% XPhos ODKMA Y 7' v ENVEARRE LT2 GPhos IZT 25 &, 7 I ORBEHKEIC
B D NAKIEFE MG/ N T D726, MyEMEN M BT 52 L2l L,

—FH., nT7 787 E—MEELDONHC A I XV [1,5-al°V ¥ TN (IPC)E 5 AL
W27V — N EEE AT H L Buchwald BENLFFIERO AR A 202 & BB B
(272> TW5, £ 2T, ABFFETIL, IPC D SHLIZ 2,6-0 A4 Y 7T N7 2= )V i %
i A L 7= GPhos £k IPC BN+ % 1 2 AK-Heck SOt & 7 2 2 ALKG D 2 D D fil e i
WZIEA L. RbiiA Y 71 E VDO SIARE RS KT T AR M~ 228 2 5 L 72,

IPC cat. 5.0 mol% OMe
©/ \/©/ NEt3 3.0 equiv . R
= =
T owasoc O ~ N-Ar
SN

XPhos GPhos

6.0 eqiuv
Pd—cl
Y
O IPC-PEPPSI 0.50 mol% <}0|
NaO'Bu 1.2 _ NaO'Bu1.2equiv /©/ —

1.2 equiv toluene 26 °C

1. S. D. Mcann, E. C. Reichert, P. L. Arrechea, S. L. Buchwald J. Am. Chem. Soc. 2020, 142, 15027.
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Ni-Catalyzed Aryl Nitrile Synthesis through an Aryl Exchange Reaction (Graduate School of
Advanced Science and Engineering, Waseda University) (O Hiroki Tanaka, Junichiro
Yamaguchi

We have developed a Ni-catalyzed synthesis of aryl nitriles via an aryl exchange reaction
between aryl esters and 2-cyanopyridine. This reaction simultaneously produces 2-
phenoxypyridine as a byproduct through a decarbonylation process of the phenyl ester moiety
following the aryl exchange. Mechanistic studies suggest that the reaction proceeds through
transmetalation between two distinct oxidative addition complexes.

Keywords : Cyano Group, Aryl Nitriles; Aryl Esters; Aryl Exchange Reaction, Nickel Catalyst

HEEYT AL, RACEIRMICHEN T 2 BEERMEEMEECTh 5, KM
BRABIEICEB Y T = REHnbs a7 L—r Ol 7 2 a03 & 5 »0, f
IRV T ANMOKRFRLRBEAMORE AT F U REFEY OERRDFERH STV,
FTORD EREVT =R a7 L—rE 020 LWAERTFIEOBRENRLENT
W5,

VAR AR AR RS B ASHAR (T Y — VRO N ER 2D TV BRI Z DR
S, RO T Y — L RE RSB BRER L, TV — LA &R ST
B A IR CHEITT D, AL OSHBICER L, BEBEZ ATV E TR YT
ez RETHE LTRHHATES Z L2 RS L, EERIC, Ni il E T, BE
RT7 2=V ATl 2.0 T )Y DRSS, BFEEYT LAY EHEN
AT D TP L, £, 6T 57 = =V A7 VELIE, A v A=
bERT, 2-7 = /7 F YD LTRLNE, 6T, ZORINIETFRIIFES
LB AT o ERE, EERLFEERRE 2R T 2= V= AT VICTHEH FRETH
ST, HEREARIERR ORER., 2 FEO B2 2L MESART O R Z > A X & LR

Bl L TWAZ EDREB ST,
(o]

& - - 7 - OO0

l Oxidative addition T Reductive elimination
CIDO

[Ni] -Co [Ni] .
INi] ,@ = SoN| T SCN INil /©
O ¥ [ G\r Aryl exchange [ * G\l( O

1) Ellis, G. P.; Romney-Alexander, T. M. Chem. Rev. 1987, 87, 779-794.
2) (a) Lee, Y. H.; Morandi, B. Nat. Chem. 2018, 10, 1016—1022. (b) De La Higuera Macias, M.;
Arndtsen, B. A. J. Am. Chem. Soc. 2018, 140, 10140-10144.
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Ruthenium-Catalyzed ortho-Selective C—H/C—H Cross-Coupling Reactions between Arylazoles
and Arylpyridines (‘Graduate School of Engineering, Tohoku University, *Environment

Conservation Research Institute, Tohoku University) O Yuta Sonoda,' Hiromi Sasamoto,’
Hitoshi Sato,' Shinya Tanaka," Shuichi Oi'?

The biaryl skeleton is one of the most common structures found in pharmaceuticals and
functional materials. Especially, the transition-metal-catalyzed C—H functionalization reaction
using directing groups is most efficient because it does not require leaving groups. We have
reported ruthenium-catalyzed homo-coupling reaction of aryloxazolines and arylazoles.' In this
study, we developed Ru-catalyzed cross coupling reaction of aromatic compounds having two
directing groups with different bulkiness such as azole and pyridine.

2-(2'-Methylphenyl)oxazoline was reacted with 3-methyl-2-phenylpyridine in the presence
of triphenylphosphine, potassium carbonate and methallyl acetate in mesitylene at 160 °C using
[RuClx(cod)]. as a catalyst to give the corresponding cross-coupling product in 80%.
Keywords : Arylazole; Arylpyridine; Ruthenium, Cross-Coupling

7Y — VT, ERSCHEEEMEM BB W T I AN AETH D720, £
DAERTFENEENFREIN TN, T, EBBEREERMLLEZ AV -5 E& Rk C-
HFEGOIEMALZ /D B v 7 v T RO, TEEROE AN RETH 5 505N
ThD. UMEEETIE, THNETIONT U LEMEEE L7277 UV — gt ) %0
TYV—=NT = NVEADKREND TV T HHWELTHD Y. KIFETIXZOFIELE
BAL, mS@mSORRLT Y —VEEE ) VUL E T D, EEEIEEMDOD
v 7Y T RO DOBFICELY AT,

[RuCly(cod), Zfililt & L, FU 7= /LikAT 4, REHY TLABLURAX Y L
TET— MEETF, 2-Q-AF N7 2= NAFH Y V&3 AFL2-T 2B Y
VEAVFULUCRTRIGEED L, XIS m ATy Y U TRD 80% TR B AL
7=, £77, AEISIEA Y Y —AF TV —u, BT = 8 g AW T S — U
WCHEATE, TNENEERIEETI a Ay 7V U 7IRBR G L.

[RuCly(cod)],

PPh,

K,CO,
MS4A

)\/OAC

mesitylene

1) Oi, S.; Sato, H.; Sugawara, S.; Inoue, Y. Org. Lett. 2008, 10, 1823—1826.
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