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Vinylidene Rearrangements of Azole- or Indole-substituted Internal Alkynes ('Faculty of
Science and Engineering, Chuo University, *Institute of Industrial Science, the University of
Tokyo) OSumika Akimoto,' Ryo Koibuchi,? Takahiro Iwamoto,' Houjou Hirohiko,? Youichi

Ishii

We have previously reported vinylidene rearrangements of P- and S-substituted internal
alkynes, ! while there has been very little information on those of N-substituted ones. In this
study, we have investigated the vinylidene rearrangement of azole- or indole-substituted
internal alkynes at Ru complexes: the reaction of [CpRuCl(dppe)] with PhAC=CN (N = 1-
pyrrolyl, 1-indolyl etc.) at 70 °C in the presence of NaBAr"s gave the corresponding vinylidene
complexes in good yield. Crystals of complexes 3a and 3b synthesized from (1-pyrrolyl)- and
(1-indolyl) (phenyl)acetylene, respectively, show pleochroism, where the crystals exhibit pale
purple or pale brown color depending on the direction in which each crystal is observed.
Keywords : Ruthenium; Rearrangement, Vinylidene Complex; Pleochroism

Fox TBEIC PERSS SSEBRNEHT L 2N =Y T USRS L2 2
EEME L TWDN, N-BEELT L o DENACET 23 AITR b TWnD D, 22 T,
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@%Nij (2a, 1.2 eq) Phi/g:;gl@

NaBAr", (1.1 eq)

C,H,Cl, ,70°C, 1 h
3a (71% yield)
|
R ] F
Ph,P" IU\C| T BAY,
{_PPhy >
< >7: N (2b, 1.2 eq) R
1(1.0 eq) = Ph,P™ lu%- N/
NaBAr, (1.1 eq) {_PPhy
C,H,Cl, ,70°C, 1h Crystal of 3a
3b (81% yield)

1) T. Kuwabara, Y. Aoki, K. Sakajiri, K. Deguchi, S. Takamori, A. Hamano, K. Takano, H. Houjou, Y.
Ishii, Organometallics 2020, 39, 711-718.
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Exploration of Carbene Ligands for the Synthesis of Tetrasubstituted Fluoroolefins by Olefin
Metathesis ('Sagami Chemical Research Institute, *School of Materials and Chemical
Technlology, Tokyo Institute of Technology) O Tatsuya Ueji'?, Shinsuke Inagi’, Munenori
Inoue

Fluoroolefins are used in various fields, such as biologically active substances as amide
equivalents and raw materials for fluoropolymers. Among the synthetic methods of
fluoroolefins, olefin metathesis has been widely reported in recent years. However, there are
few reported examples for the synthesis of tetrasubstituted fluoroolefins,” which means that
they are challenging reactions in terms of construction of both tetrasubstituted olefins and
fluorinated olefins at the same time. Therefore, we envisioned that development of a catalyst
suitable for olefin metathesis would enable us to provide a versatile synthetic method for
tetrasubstituted fluoroolefins. In this study, we found that olefin metathesis toward the
formation of tetrasubstituted monofluoroolefins can efficiently proceed by using a ruthenium

catalyst with new ring-expanded N-heterocyclic carbene (NHC) ligands.
Keywords : olefin metathesis, tetrasubstituted olefin, fluorine, ruthenium, carbene ligand
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E NN
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Ru cat. (5.0 mol%) | R~
~ 5 cl’ |
F Me Toluene, 100 °C ; 5
16 h, 82% F Me . Ru cat.

1) a) Marhold, M.; Buer, A.; Hiemsta, H.; van Maarseveen J. H.; Haufe, G. Tetrahedron Lett., 2004,
45, 57-60. b) Heinrich, C. F.; Durand, D.; Starck, J.; Michelet, V. Org. Lett., 2020, 22, 7064-7067.

© The Chemical Society of Japan -E1112-2pm-02 -



E1112-2pm-03 BALEA H104EFES (2024)

¢

Ru ﬁED%%%L\T_EJJE"JJ\_F'E HIAFRENZEHED o- B B-7 b
IRTIL-7T+7 2 FOFRFKFIERIG

(itjtﬁm b - B bR s At 2 4[:?([%15 Oﬁﬁ FILLTH &BENE
Hz Al KB BE8%H K#3 K& &°

Ru Catalyzed Asymmetric Hydrogenatlon of a-Substituted B-Keto Esters and Keto

Amides through Dynamic Kinetic Resolution (*Graduate School of Chemical

Sciences and Engineering, Hokkaido University, ?Kanto Chemical Co. Inc, *Faculty

of Engineering, Hokkaido University) ORyo Nishihara,* Toshihisa Yasuda,?

Noriyuki Utsumi,? Takeaki Katayama,? Taiga Yurino,® Takeshi Ohkuma®

/

The synthesis of optically active compounds plays an important role in the fields of
pharmaceuticals and agrochemicals. Even today, it is difficult to obtain a single
enantiomer as a product by the reaction using racemic substrates. One effective
solution to this problem is “dynamic kinetic resolution.” We have successfully
achieved a diastereo- and enantioselective synthesis of a-substituted B-hydroxy esters
and hydroxy amides via an asymmetric hydrogenation with dynamic kinetic
resolution under basic conditions. a-Substituted f-keto esters and keto amides were
converted into the corresponding optically active compounds by using our original
DIPSkewphos/3-AMIQ—-Ru(Il) catalyst system. In this reaction, the desired [-
hydroxy esters were obtained with >99:1 dr and >99% ee in most cases under the
typical reaction conditions.

Keywords : Asymmetric Hydrogenation;, Dynamic Kinetic Resolution;, Ru Catalysis, o-
Substituted f-Hydroxy carbonyl Compounds
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racemic 17 examples

R = aryl, heteroaryl Ru cat: 3,5-Pr,CeHa

R? = Me, Bn, allyl, (CH);CO,Et, CH;NHAC
Y = OEt, NHBn
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Cooperative Ruthenium and Amine Catalyzed Cross-Coupling Reaction of Ketones as Alkenyl
Electrophiles with Organoboronates (Graduate School of Engineering, Tokyo University of
Technology) OKohei Hatakeyama, Yuya Kogure, Satoshi Ueno

Alkene derivatives are synthesized by cross-coupling reactions in which ketones are
converted into alkenyl triflates and then used as alkenyl electrophiles in the presence of
transition-metal catalysts". In our laboratory, we have developed a ruthenium-catalyzed
reaction of enamines generated in situ from ketones and amines as alkenyl electrophiles with
organoboronates® . However, these reactions require stoichiometric amounts of triflating
agent and amine. In this study, we have succeeded in developing the reaction proceeding
efficiently with only catalytic amount of amine additives. As a result of examining various
reaction conditions, we found that it is important to use a substrate with a substituent at the
three positions of the pyridine-directed group in this reaction.

Keywords : Ruthenium Catalyst; Cooperative Catalyst; Alkenyl Carbon—Nitrogen Bond
Cleavage; Alkenyl Electrophile; Ketone
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/ A o cat. [Ru] 3/ A
—N cat. pyrrolidine —N
* Ph= B xylene, 120 °C >

HNR 4
2 _N
R2NB(OR PhB( OR) — Ru(0)
~H,0 R“ -NRz | _R,NB(OR),

1) Ohe, T.; Miyaura, N.; Suzuki, A. J. Org. Chem., 1993, 58, 2201-2208.

2) Kogure, Y.; Ueno, S. Org. Lett., 2022, 24, 9233-9237.

3) Kogure, Y.; Hatakeyama, K.; Tsuchiya, K.; Kunii, Y.; Ueno, S. Chem. Commun., 2023, 59, 12463—
12466.
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Iron-Catalyzed Selective Substitution of Diene and Triene Monoepoxides with Aliphatic
Grignard Reagents (School of Life Science and Technology, Tokyo Institute of Technology)
(OShoma Kobayashi, Kazuma Abe, Takeshi Hata

We have already reported that the treatment of diene monoepoxide 1 with Grignard reagent
in the presence of an iron chloride catalyst afforded regio- and stereoselectively substituted
homoallylic alcohol 2.  In the present study, we found that the addition of TMEDA selectively
substituted 3 by the aliphatic Grignard reagent, affording 4 as a single isomer. Furthermore,
the corresponding homoallylic alcohol 6 was selectively obtained from triene monoepoxide 5
under the same reaction condition as above.

Keywords : Iron Catalyst, Grignard Reagents, Diene and Triene Monoepoxide, Selective
Substitution

BEIZ Y HFge s Cld, BALSEEE T, o ) 2RV R LT U =%
— VOGN HFIZER &85 & ALE DO SARIEINAICER L72RE T VLT b a—)L 2
NESNLZ EERHEL, #ELTWD G Y,

OH
o
gL COX  +  Romger FeClzcat RrL\gf§§/COX (1)
R3
1 2
(X = OR2, NR,?) (R® = Me, Ph)

Afal, 21 TIBIRICEEDEIT LA o 2BV 7 ) =% — IV EOSHNIZ B
T, TMEDA #7525 &, 3L 4PE—ORMERE L TEONDZ L2 RHLT

(xX2),
OH
0 FeCl, cat.
A <L\ COR®  + alky-MgCl T2 R1J\/\/002R2 (2)
alkyl
3 4 (single)

Eoiz, ABRT LI, P ZvE 2ARF Y R SITxh LT, Ltk kRS
HCRIESED L, SR THRET VAT L a—/L 6 RIS 2 & A HIKT,

OH
R1/\v<l/\O\/COZF{2 + alkyl-MgCl as above R1/\)\/\_\/002R2 (3)
alkyl
° 6 (single)

1) Org. Lett. 2010, 12, 1012-1014.
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One-Pot Synthesis of Cationic
(n°-Cyclopentadienyl)(n®-Arene)lron(l1)-Type Complexes

(\Institute for Chemical Research, Kyoto University, *Graduate School of Engineering,
Kyoto University) OTakahiro Doba,'? Hao Zhang,"* Masaharu Nakamura'?

Keywords: Iron Complex; Cyclopentadienyl Ligand; Arene Ligand; #°-Coordination;
One-Pot Synthesis

Cationic (#°-cyclopentadienyl)(#°-arene)iron(Il)-type complexes are important as
catalysts and intermediates in complex synthesis.'! However, conventional synthetic
methods rely on multi-step reactions involving ferrocene derivatives or
(°-cyclopentadienyl)iron(II) dicarbonyl halide complexes, starting from the corresponding
cyclopentadiene ligands.? Taking into account that iron—fluoride bond is much less labile
than other iron—halide bonds,’ we envisioned that iron(II) fluoride would be a suitable iron
precursor for one-pot synthesis of cationic (5°-cyclopentadienyl)(s°-arene)iron(II)-type
complexes.

First, 1.0 equiv of iron(Il) fluoride was treated with 1.0 equiv of a cyclopentadienyl
ligand generated by deprotonation of a cyclopentadiene. Then, an arene and aluminum
chloride was subsequently added and stirred at room temperature. The reaction mixture was
quenched with water and a crude product was obtained by anion exchange. A simple
reprecipitation from acetone/ether directly afforded a pure product, enabling a
chromatographic purification-free procedure. This method can be applied to various
cyclopentadienyl and arene ligands and was scalable up to 10 mmol scale. We expect that
this one-pot procedure will accelerate the exploration of their catalytic activities in useful
organic transformations.

R
- ;
? (1 equiv) (excess) - R P

er AICI Fe

3 7 ArN\

(1 equiv) then NH,PFg <
up to 66% vyield

up to 10 mmol scale

1) a) T. G. Kotch, A. J. Lees, S. J. Fuerniss, K. I. Papathomas, Chem. Mater. 1995, 7, 801. b) J. M.
O’Connor, S. J. Friese, B. L. Rodgers, J. Am. Chem. Soc. 2005, 127, 16342. c) J. R. Aranzaes, D.
Astruc, Inorganica Chimica Acta 2008, 361, 1. 2) a) I. U. Khand, P. L. Pauson, W. E. Watts, J. Chem.
Soc., C 1968, 2261. b) J. R. Hamon, D. Astruc, P. Michaud, J. Am. Chem. Soc. 1981, 103, 758. 3) a) T.
Hatakeyama, M. Nakamura, J. Am. Chem. Soc. 2007, 129, 9844. b) R. Agata, H. Takaya, H. Matsuda,
N. Nakatani, K. Takeuchi, T. Iwamoto, T. Hatakeyama, M. Nakamura, Bull. Chem. Soc. Jpn. 2019,
92, 381.
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Iron-Catalyzed C(sp?)-H Bond Activation/C—C Bond Formation
through Hydrogen Atom Transfer

(Mnstitute for Chemical Research, Kyoto University, *Graduate School of Engineering, Kyoto
University) OLitian Chen,!? Takahiro Doba,"> Masaharu Nakamura'-?

Keywords: Iron Catalysis; C—H Activation; C—C Cross-Coupling; Hydrogen Atom Transfer;
Radical Exchange

Functionalization of C(sp®)-H bonds Scheme 1. Iron-catalyzed cross coupling through HAT-
is a useful but challenging tool in synthetic induced C(sp®)-H bond activation
chemistry. A number of techniques such as ! /d

R-R? Fe'-X

directing group strategy' or hydrogen atom
oxidative addition
step |

reductive

transfer (HAT)?> strategy have been elimination
developed in the past few decades.
However, these techniques require
preinstalled directing group or irradiation of v
light with a certain energy to generate active

b

R2-H
radicals, respectively. Herein we report HAT process
iron-catalyzed  intermolecular  cross-
R'™-M
transmetalation

coupling of C(sp*)-H substrates with aryl oxidative addition
boronates by merging Fe(Il)/SciOPP sepd Fe'-X
catalytic system® with a HAT strategy. "
Based on the report that aryl iodide * Ligands coordinated to Fe are omitted.
substrate can undergo intramolecular 1,5-HAT reaction,* we chose mesityl iodide as a
sacrificial oxidant that generates mesityl radical. Early studies focused on the functionalization
of C—H bonds in ethereal molecules such as THF and Et,O. It was found that solvents with
active C—H bonds would compete with the substrate during the HAT processes. A proper
selection of solvents became one of the crucial factors to achieve better selectivity. Solvent
screening showed that i-Pr,O, which has a large steric hindrance at the a-position of ether, was
an excellent choice. Other optimization including ligand screening, catalyst loading, activation
reagents, oxidant selection and concentration study showed that the yield could reach as high
as 46% when 10 mol % of FeCl, and SciOPP were used as the catalyst.

FeCl;, (10 mol %)
Ar:B/Q Lt o+ O\H + I ScioPP (10 mol %) O\Ar
Bu" g o Vb @ mo % ©
MgBr, (20 mol %)

. . . i-Pry0, 40 °C
1.0 equiv 10 equiv 2.0 equiv up to 46%

1) S. Murai, F. Kakiuchi, S. Sekine, Y. Tanaka, A. Kamatani, M. Sonoda, N. Chatani, Nature 1993, 366,
529. 2) L. Capaldo, D. Ravelli, M. Fagnoni, Chem. Rev. 2022, 122, 1875. 3) T. Hatakeyama, T.
Hashimoto, Y. Kondo, Y. Fujiwara, H. Seike, H. Takaya, Y. Tamada, T. Ono, M. Nakamura, J. Am. Chem.
Soc. 2010, 132, 10674. 4) N. Yoshikai ef al. J. Am. Chem. Soc. 2010, 132, 5568.
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Decarboxylative Alkylation of Aliphatic Carboxylic Acids Catalyzed by [ron Complexes in the
Presence of Oxidants under Photo-irradiation (Graduate School of Engineering Science, Osaka
University) OYuka Nagai, Tetsuro Kusamoto, Hayato Tsurugi

Carboxylic acids are abundant, readily available, and air/moisture-stable organic compounds that are
useful starting materials in organic synthesis. Decarboxylation of carboxylic acids is a straightforward
method to utilize the carboxylic acid-derived organic radicals for further functionalization reactions;
iron(II), copper(Il), and cerium(IV) carboxylate complexes are applied for the decarboxylative radical
formation under visible light irradiation. In this study, we report that decarboxylative alkylation of
carboxylic acids proceeds by treating aliphatic carboxylic acids with unactivated alkenes in the presence
of a catalytic amount of iron salts and oxidants under visible light irradiation. In the previously reported
decarboxylative alkylation of activated alkenes, singly alkylated products of the alkenes were obtained,
whereas double alkylation of unactivated alkenes selectively proceeded in this catalytic system. In
addition, we found formation of three component coupling products derived from carboxylic acids,
unactivated alkenes, and in situ-generated nitrosoarenes derived from nitroarenes used as the oxidants.

Keywords: Carboxylic Acid; Decarboxylation; Iron Catalyst;, Photo Catalyst; Alkylation
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Fe(NO3)3*9H,0 (cat.)

NO,
(excess)
R2 Ar'

17N, + 2
Ar'” COOH R1J\ oon LR
blue LED R Ar
1 2 3
(0.30 mmol) (2.0 equiv.)
Ar' = 4-FCgH,

1) Gavelle, S.; Innocent, M.; Aubineau, T; Guerinot, A. Adv. Synth. Catal. 2022, 364, 4189-4230.
2) Feng, G.; Wang, X.; Jin, J. Eur. J. Org. Chem. 2019, 6728-6732.
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Influence of Chiral Molybdenum-Alkylidene Catalysts on Asymmetric Ring-Closing
Metathesis/Kinetic Resolution of Racemic Planar-Chiral 1,1'-Diallylferrocenes (7Tokushima
University) OHaruna Imazu, Kakeru Masaoka, Saki Uike, and Masamichi Ogasawara

Planar-chiral ferrocenes are useful chiral scaffolds and have been utilized in various
asymmetric reactions, however, their catalytic asymmetric synthesis have remained as
unsolved problems. In 2006, our group reported the Mo-catalyzed asymmetric ring-closing
metathesis/kinetic resolution of racemic planar-chiral 1,1'-diallylferrocenes, but only one chiral
Mo-catalyst was examined at that time due to the technical reasons.

In this study, the screening of various chiral Mo-catalysts was conducted to optimize the
asymmetric reaction conditions to achieve the better selectivity and the higher yields.
Keywords : ferrocene; olefin metathesis; planar-chirality; kinetic resolution, molybdenum
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Development of new reaction using vinylketneimine iron complex (Kyusyu institute of
Technology, Department of Applied Chemistry), O Yohei Sakai, Taiga Ichimura, Mitsuru
Kitamura, Tatsuo Okauchi

Diene iron complexes are widely known as a protection of diene group or stereo directing
group. Only a few examples have been reported for the reaction on the diene moiety. We
discovered a novel pyrrole formation in which the vinylketenimine iron complexes reacted with
alkynes. This reaction was limited to reactions with alkynes. In this study, we considered that
a new reaction could occur by reacting highly reactive alkenes with the vinylketenimine iron
complex. Here, we succeeded in developing a new reaction by acting 1,4-benzoquinone on
vinylketene imine iron complexes in acetonitrile solvent. Furthermore, the structure of the
product could be confirmed by single crystal X-ray structural analysis.

Keywords : Diene iron complex; Vinylketenimine iron complex; alkynes; alkenes; quinone

V=TT oA X UEREERIE RN R E CH AT T A I VB EA LTS
WHEDL L, 86U IR VDRI L 0 ZERBRIEV LA TH D, —
FTEDOERIETVRL, £T2. BT T oA 2 U8R EZ AW INTIEE A
FHE SN TV, 22T, YIEETIIE=Ar T oA S UEERIC LT
NXUERERSEALZ LI TEE—ARNELND I EERHELTWA DY, i
L., 2OMGTIEFEE LTEFARAROT AT LHWA Z ERNTEd, HEE
FEH RN E WS RERH D, £ 2T, TAXF L ORD YISO ENT V7
YTCThHD o, B-AERMANR =L EMEER S E S Z & T, B r— B8 LT
e, HDWVIEE ST FTMbEMESRDL ZENTELDOTIT WM EB X T,
EERIZ, BT T oA 2 UBERICR L CRIMEICE AT o, B - VIR = VLS
MTHD 1A R ) VAR SEZE 24, FHISOEIT AR TX 72, %
7o, ARk DRSS & B B X BREEMATIC L D iR D 2 &N TE 1=,

Cl Cl
o%z%o(&o eq.) Cl, OH
Mes
—>T\— c_c Mes. C! cl
¢ I N\—pp MeCN, reflux, 24 h H H
Bn—N’ Fe(CO)s ’ ' N I cl
40 % Bn~ Ph

1) T. Okauchi, A. Urakawa, N. Tabuchi, M. Arai, T. Nakagawa, T. Ichimura, H. Shimooka, M. Kitamura,
Organometallics, 2021 40, 17, 2929-2933
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Iron-Catalyzed Enantioconvergent Suzuki—Miyaura Coupling Reaction of
Racemic Secondary Propargyl Electrophiles

(Institute for Chemical Research and Graduate School of Engineering, Kyoto University)
OSiming LU, Satsuki NOMURA, Katsuhiro ISOZAKI, Masaharu NAKAMURA
Keywords: Enantioconvergent Coupling Reaction; Suzuki—-Miyaura Coupling; P-Stereogenic
Phosphorus Ligand; Secondary Propargyl Electrophiles; Organoborates

The enantioconvergent C(sp*)-C(sp?) cross-coupling of racemic propargyl electrophiles
with organometallic reagents represents a powerful tool in synthesizing optically active
complex molecules.'? Since the pioneer works by Fu,' a burst of progress was achieved by the
development of earth-abundant first-row transition-metal catalysts, which could easily convert
racemic propargyl halides to corresponding propargylic/allenylic compounds via prochiral
propargyl radicals. Iron catalysts, the most abundant first-row transition metals, gained
tremendous attention for their practical advantages in synthetic methodology.’ Herein, we will
report an iron-catalyzed enantioconvergent Suzuki-Miyaura coupling reaction of racemic
secondary propargyl electrophiles (Scheme 1).

We first investigated a variety of chiral ligands for the reaction of lithium arylborates and
racemic secondary propargyl halides. QunioxP*, which belonged to a class of P-chiral
phosphorus ligands, performed well to give corresponding chiral propargylic products in good
yields (up to 88% yield) and enantioselectively (up to 80:20 er) with exclusive propargyl
selectivity. In this presentation, we will describe the screening of chiral ligands, the scope of
the substrate, and mechanistic studies.

Scheme 1
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Iron-catalyzed C—N coupling reaction of carbazole
(! Institute for Chemical Research, Kyoto University, *Graduate School of Engineering,
Kyoto University) ODongran Wu,"* Takahiro Doba,'* Masaharu Nakamura'~

Arylamine synthesis is an important reaction in the development of pharmaceuticals and
organic electronic materials, but conventional synthetic methods require the use of
environmentally hazardous metals such as palladium and copper. Recently, arylamine synthesis
using iron catalysts has been attracting attention as a system with a low environmental impact,
but the applicable amine substrates have been limited. In this study, the C—N coupling reaction
using carbazole and aryl bromides as substrates was achieved for the first time in an iron-
catalyzed system. Specifically, when 10 mol % of FeF, and 2 equivalents of Lil were used, the
reaction of magnesium amide prepared from carbazole with aryl bromide gave the desired
product in 41% yield. Furthermore, the addition of 2 equivalents of HMPA significantly
improved the yield, yielding the target product in 92% yield. The resulting product is promising
as an organic electronic material, and we believe that we have contributed to the further
development of iron-catalyzed arylamine synthesis.

Keywords : Iron Catalysis, C—N coupling reaction, Carbazole, Aryl bromides, Organic
electronic materials
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1) T. Hatakeyama, R. Imayoshi, Y. Yoshimoto, S. K. Ghorai, M. Jin, H. Takaya, K. Norisuye, Y. Sohrin,
M. Nakamura, J. Am. Chem. Soc. 2012, 134, 20262.
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Chemoselective Hydrogenolysis of Urethanes to Formamides and Alcohols by Ir Catalyst
(! Fac. of Eng., The University of Tokyo, *Grad. Sch. of Eng., The University of Tokyo)
OYuto Yamada,' Takanori Iwasaki,” Kyoko Nozaki’

Hydrogenation of carbonyl compounds is an important reaction, but there are limited reports
on the catalytic hydrogenolysis of urethanes due to their low reactivity.! In these reports,
formamides or formic acid esters, which are considered as intermediates, are more reactive
than urethanes, and thus the hydrogenation of these intermediates also proceeds, yielding amine,
methanol, and alcohol. We found that the Ir complex with a phosphine-benzimidazole ligand?
catalyzed the selective hydrogenolysis of the C-O bond in urethanes to afford formamides and
alcohols in a regioselective manner (Scheme 1). In addition, the Ir catalyst exhibited a unique
chemoselectivity to hydrogenate urethanes over amides and esters.

Furthermore, application of this catalytic system to the hydrogenolysis of polyurethane resin
selectively yields diformamide and diol, suggesting the potential of this catalyst for the
chemical recycling of polyurethane resins.

Keywords : Hydrogenolysis, Urethanes, Chemoselectivity, Iridium, Carbonyl Compounds
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Scheme 1. Chemoselective hydrogenolysis of urethane to formamide and alcohol

1) Balaraman, E.; Gunanathan, C.; Zhang, J.; Shimon, L. J.; Milstein, D. Nat. Chem. 2011, 3, 609-614.
2) Iwasaki, T.; Tsuge, K.; Naito, N.; Nozaki, K. Nat. Commun. 2023, 14, 3279.
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Visible Light-Driven C-H Pyridination of Glycine Derivatives (Graduate School of
Environmental, Life, Natural Science and Technology, Okayama University)

OShuta Akimoto, Ken Yamazaki, Tomoya Miura

Peptides are composed of multiple different amino acid subunits, and the development of a
wide variety of synthetic methodologies for the regioselective introduction of functional groups
is desired.' In this study, we developed the photoinduced C-H pyridination of glycine
derivatives using blue LEDs and a photoredox catalyst.

A solution of N-arylglycine derivative, 4-cyanopyridine,” DABCO, and a catalytic amount
of Ir(ppy)s in acetonitrile and 1,4-dioxane was stirred for 24 hours under blue light irradiation.
Under these conditions, both the reactants undergo a facile single electron transfer (SET) to
generate two captodative radicals,® which then proceed a radical-radical cross-coupling to
furnish 2-(4-pyridyl)glycines. The methodology exhibits a broad substrate scope with various
amine substituents and amino acids, as well as further downstream derivatization of peptides.
Keywords : Visible-light photoredox catalyst, Amino acids, C—H functionalization, Pyridination
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