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Publications

1) Rawat, V. K.; Hayashi, H.; Katsuyama, H.; Mangaonkar, S. R.; Mita, T.* “Revisiting the
Electrochemical Carboxylation of Naphthalene with CO»: Selective Monocarboxylation of 2-
Substituted Naphthalenes™ Org. Lett. 2023, 25 (23), 4231-4235.

R

(+)Mg ()Pt
N R 3 F/mol A NEWE
N T
7 co, Z

dearomative selective addition

monocarboxylation at the 1-position

O O Q up to 85% yield
(20 mol%)

H50 (1 equiv)

2) Takano, H.; Katsuyama, H.; Hayashi, H.; Harukawa, M.; Tsurui, M.; ShQ]l S.; Hasegawa, Y.;

Maeda, S.; Mita, T.* “Synthesis of Bicyclo[1.1.1]pentane (BCP)-Based Straight-Shaped
Diphosphine Ligands” Angew. Chem., Int. Ed. 2023, 62 (23), €202303435.
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3) Mangaonkar, S. R.; Hayashi, H.; Takano, H.; Kanna, W.; Maeda, S.; Mita, T.* “Photoredox/HAT-
Catalyzed Dearomative Nucleophilic Addition of the CO, Radical Anion to (Hetero)Aromatics”
ACS Catal. 2023, 13 (4), 2482-2488.

\ 2 (%2} o
@Q .Q @Q-C%H ¥ Catalysis
or + H— (;02 o 7
EWG formate salt EWG
in-situ-generated

COZH
radical anion
(hetero)aromatics dearomatized product
24 examples
up to 89% yield

4) Harabuchi, Y.*; Hayashi, H.; Takano, H.; Mita, T.; Maeda, S.* “Oxidation and Reduction Pathways
in the Knowles Hydroamination via a Photoredox-Catalyzed Radical Reaction” Angew. Chem., Int.
Ed. 2023, 62 (1), €202211936.

Crossings connect Reaction Path Networks Proposed mechanism of Knowles hiydroamination in this work

‘H Angewandte

D—\ ||I —- rIII
Ph Ph | intemationaicaiion CHEIMIE
hon bl

oxidal

"
N L Ney O

E)_RH_Q “,-Ph
pn Me
concerted reduction
and proton transfer Bh
i /
Ph
5) Maeda, S.*; Harabuchi, Y.; Hayashi, H.; Mita, T.* “Toward Ab Initio Reaction Discovery Using
the Artificial Force Induced Reaction Method” Annu. Rev. Phys. Chem. 2023, 74, 287-311.

6) Mita, T.*; Takano, H.; Hayashi, H.; Kanna, W.; Harabuchi, Y.; Houk, K. N.; Maeda, S.* “Prediction
of High-Yielding Single-Step or Cascade Pericyclic Reactions for the Synthesis of Complex
Synthetic Targets” J. Am. Chem. Soc. 2022, 144 (50), 22985-23000.

Automatic exploration for pericyclic reaction pathways:
cycloadditions, ene reactions, group transfer reactions, cheletropic reactions,
electrocyclic reactions, and sigmatropic rearrangements

Input: Output:
product in pericyclic reactions potential reaction pathways,
_ AG*, potential substrates
)5
¢ o= |
» P.e AFIR \i: ( i
P g
/}c Esse———— - SN AN, N

i Ry |
: 7 [p1 )
\f \ )'_d/\/\
up to 52 atoms I~ A !

precise stereochemistry
applicable to multi-step routes

7) Takano, H.; Katsuyama, H.; Hayashi, H.; Kanna, W.; Harabuchi, Y.; Maeda, S.*; Mita, T.* “A
Theory-driven Synthesis of Symmetric and Unsymmetric 1,2-Bis(diphenylphosphino)ethane
Analogues via Radical Difunctionalization of Ethylene” Nat. Commun. 2022, 13, 7034.
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AFIR-based prediction

W Artificial force

reaction path search (\!
¢ - = Q
— —) Z /

ethylene dlphasphme

Automated backward

Ph__/ \__Ph
Ph P P\Ph DPPE C) Reaction candidates for the synthesis of DPPE
Experimental extension

cl %ﬁm/@ Q\/—\ﬁ
b B 2 T e

Wh:te LEDs

R27

30 examples, up to 83% symmetric and
unsymmetric DPPEs

8) Hayashi, H.; Katsuyama, H.; Takano, H.; Harabuchi, Y.; Maeda, S.*; Mita, T.* “In Silico Reaction

Screening with Difluorocarbene for N-Difluoroalkylative Dearomatization of Pyridines” Nat.
Synth. 2022, 1 (10), 804-814.

In silico reaction screening

P :

HN=
\
HN= + = |, % ay  Atificial HNr Y
b F\;: force ?,. 7<
= r
3 ’-‘ \O F

Combinatorial seach with difluorocarbene  Reaction simulation by AFIR Predicted motif

f | + X=Y + o
9) E£ZL W* FhO AL, FEE E£PE* < x-T VAT MO LD W bR EA
TR T VIR T D NVACD BT GRS IE 7 I = 7E 2022, 80 (9) 806-816 (written in

Japanese).

e . @‘*ﬂ J\%(fﬁ.«

. ) .
- = 1 |3
n-allyl palladium o-allyl palladium
electrophilic nucleophilic N R

10) You, Y.; Kanna, W.; Takano, H.; Hayashi, H.; Maeda, S.*; Mita, T.* “Electrochemical Dearomative

Dicarboxylation of Heterocycles with Highly Negative Reduction Potentials” J. Am. Chem. Soc.
2022, 744 (8), 3685-3695.

R? ﬁ >_[H r? COMe R?

s, (+Mg_ ()Pt S =\ R
Ri-L ]:‘%*Rz H'I—-L@—ED I E&K
CO, " X

) - ) = W R2 Meﬂzc.."'
X = MBoc. O, § Dearomative dicarboxylation I 1

using CO5; radical anions
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Q_ﬁ( (j: H 0 : :N H

High s ynt.haﬂ: utility
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11) You, Y.; Mita. T.* “Recent Advances in the Catalytic Umpolung Carboxylation of Allylic Alcohol
Derivatives with Carbon Dioxide” Asian J. Org. Chem. 2022, 11 (5), €202200082.

ASIAN JOURNAL
OF ORGANIC CHEMISTRY

12)38 E fE—, 322 WIl* i B9 “KinT Vs RERIET D0V R = ALE W O filllie
T UIACIIL BHREG L F a8 2022, 80 (3), 210-221 (written in Japanese).

cat. Xantphos

AlMe,
=
Al’/\/ 0 or
- OH ™. OH
Ar Ar
11L 2 1 2 /\/YZ‘
R R R'R R'R

13) Maeda, S.*; Harabuchi, Y.; Hasegawa, T.; Suzuki, K.; Mita, T. “Reactivity Prediction through
Quantum Chemical Calculations” AsiaChem Magazine 2021, 2 (1), 56-63.

14) Takano, H.; You, Y.; Hayashi, H.; Harabuchi, Y.; Maeda, S.*; Mita, T.* “Radical
Difunctionalization of Gaseous Ethylene Guided by Quantum Chemical Calculations: Selective
Incorporation of Two Molecules of Ethylene” ACS Omega 2021, 6 (49), 33846-33854.

0
. A~ S o
IS 4 b « -
S 377,‘)’ N/
N \; /D N\/\/\X
0

o] g N
or + 4 or
Yo A ethylene Blue LED T
a S
Ts %’ C, feedstock SN
LA~
b two molecules of ethylene are
L. promising radicals predicted by _ incorporated by
computational calculations radical difunctionalization s

15) Kanna, W.; Harabuchi, Y.; Takano, H.; Hayashi, H.; Maeda, S.*; Mita, T.* “Carboxylation of a
Palladacycle Formed via C(sp*)-H Activation: Theory-Driven Reaction Design” Chem. Asian J.
2021, 16 (24), 4072-4080.
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CHEMISTRY

AN ASIAN JOURNAL

©
CO,Pd'CI{PPhy)

PPhs, CO,, DMF

>

various reduction conditions N

1) Cp*;Co (thermal)

2) Ir cat., Blue LED (photoredox) COsMe

3) (+)Mgl(=)Pt (electrochemical) 4P to
90%

then, Mel yield
o, Me (with dppe)

16) Hayashi, H.; Takano, H.; Katsuyama, H.; Harabuchi, Y.; Maeda, S.*; Mita, T.* “Synthesis of
Difluoroglycine Derivatives from Amines, Difluorocarbene, and CO>: Computational Design,
Scope, and Application” Chem. Eur. J. 2021, 27 (39), 10040-10047.

Chemistry

A European
Journal

Nu—H
w/0 additives

(0] o]
RN rad g0 Gaio—H OMe
L . (generated) - = £ F

photoredox conditions

> Nu=CF,H

F + in situ a,a-difluoroglycine core /F:|\: F
co, 24 examples : [Rn] toy N+F
53-90% vyield via [Ag]-complex Bu
computationally designed C-N & C-C coupling versatile applications [Rh] R

17) Matsuoka, K.; Komami, N.; Kojima, M.; Mita, T.; Suzuki, K.; Maeda, S.; Yoshino, T.*; Matsunaga,
S.* “Chemoselective Cleavage of Si-C(sp*) Bonds in Unactivated Tetraalkylsilanes Using Iodine
Tris(trifluoroacetate)” J. Am. Chem. Soc. 2021, 143 (1), 103-108.

OCOCFy
|
R CF30CO” ~OCOCF, R
2
(_%\R . (NO)(OCOCF;) (,ococF,

Si Si _—
O/\/ 7? chemoselective cleavage O/\/ ﬁ
«/ various carbonyl groups +/ free OH group +/ NHBoc and OTIPS
18) Mita, T.*; Harabuchi, Y.; Maeda, S.* “Discovery of a Synthesis Method for a Difluoroglycine
Derivative Based on a Path Generated by Quantum Chemical Calculations” Chem. Sci. 2020, 11

(29), 7569-7577.

o}
HZN%LOH : FE NH; + CO,
ERE

Shenes 1®

ot

@
QCaRA y pr a new sy path based on the

path K pr by q G [Emn

19) Shishido, R.; Uesugi, M.; Takahashi, R.; Mita, T.; Ishiyama, T.; Kubota, K.*; Ito, H.* “General
Synthesis of Trialkyl- and Dialkylarylsilylboranes: Versatile Silicon Nucleophiles in Organic
Synthesis” J. Am. Chem. Soc. 2020, 142 (33), 14125-14133.
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>ts(i—H RhorF.’tcat. >tg_3(pm)
- Balpink: L =2 — >ts(a—u

\ hydrosilane
x/_\_s. ) X/_\—>Si_B(pin) \(/K

; i==H borylation

L ol
X = CO,(i-Pr), Cl, Ph > N
e a L L T silylboranes /K

20) Mita, T.*; Uchiyama, M.; Sato, Y.* “Catalytic Intramolecular Coupling of Ketoalkenes by Allylic
C(sp*)-H Bond Cleavage: Synthesis of Five- and Six-Membered Carbocyclic Compounds” Adv.
Synth. Catal. 2020, 362 (6), 1275-1280.

Ph OH

0 H
Ph/u\/\@)\/ Co(acac), (10 mol%) Q’\ @A
>~ o 7 2

tramadol

0 H Ph,P PPh,
i (20 mol%) Ty
AlMe; (1.5 equiv) 1 »
DMA, 90°C, 16 h H /
41-69% yield (11 examples)

21)Mita, T.*; Sato, Y.* “Syntheses of a-Amino Acids by Using CO; as a C1 Source” Chem. Asian J.
2019, 74 (12),2038-2047.

t"%%

RY, K2 N cO, RY-R? RE, P %g‘
C —r
R1/kH R umpolung R1*M R1J\002H
carboxylation

carbanion-like
intermediate

22)Mita, T.*; Masutani, H.; Ishii, S.; Sato, Y.* “Catalytic Carboxylation of Heteroaromatic
Compounds: Double and Single Carboxylation with CO>” Synlett 2019, 30 (7), 841-844.

€O (1 atmy)

. PACI[P{n-Bu)k: £ pd'et

Sy Phe {10 molos) D_/ —- E’b‘: —- N Foe

Ot — | N = gl o L0
c

% ZnEt; I K
Ko O, NBoe DA, 40 °C b‘ s e 4 Mel,C" ¢
o thien TMSGHN,
RCOHOMe

up o 50% pisld

nucleaphilic nucleophilic

23)Mita, T.*; Ishii, S.; Higuchi, Y.; Sato, Y.* “Pd-Catalyzed Dearomative Carboxylation of
Indolylmethanol Derivatives” Org. Lett. 2018, 20 (23), 7603-7606.

OR'
R 3\ dearomative CO;Me
\ carboxylation /

Eoc Boc
CO, (balloon: 1 atm) up to 81% yield

cat. PdCly[P(n-Bu);)z
Zn Et2 co 2MQ

NS A N
N N
Bn

Bn
up to 65% yield
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24)Mita, T.*; Uchiyama, M.; Michigami, K.; Sato, Y.* “Cobalt-Catalyzed Nucleophilic Addition of
the Allylic C(sp®)-H Bond of Simple Alkenes to Ketones” Beilstein J. Org. Chem. 2018, 14, 2012-
2017.

Co(acac), (10 mol %)

Pthz

I 0 (20 mol %) ph\ N

1 »
\/\/\/\)\/ ph)J\ AlMe; (1.5 equiv) =

DMA, 90 °C, 16 h

78% vyield
25) Mita, T.*; Hanagata, S.; Michigami, K_; Sato, Y.* “Co-Catalyzed Direct Addition of Allylic C(sp?)-
H Bonds to Ketones” Org. Lett. 2017, 19 (21), 5876 5879. [highlighted by Synfacts 2018, 14,74.]

H RZ oH

P o Co(acac), (10 mol %) : Xantphos: ;

0, 1

R—/ | . J\ Xantphos ( 20 mol %) and/or R X :
X R'"R?Z  AMes (1.0 equiv) RTR? O ) |

up to 85% yield (b/I = 92/8 -0/100) 77T

26) Michigami, K.; Mita, T.*; Sato, Y.* “Cobalt-Catalyzed Allylic C(sp®)-H Carboxylation with CO”
J. Am. Chem. Soc. 2017, 139 (17), 6094-6097.

DMDO
Co(acac), F
H Xantphos R=r :
AN NF AMes OsF | AN NcoR
RT DMA RT
Comlt aim) M,
up to 84% yield MeSO,NH, N
(R =Me)

27) Higuchi, Y.; Mita, T.*; Sato, Y.* “Palladium-Catalyzed Intramolecular Arylative Carboxylation of
Allenes with COz for the Construction of 3-Substituted Indole-2-Carboxylic Acids” Org. Lett. 2017,
19 (10), 2710-2713.

Ll 02 o
Pd (cat ) \ Derlvatlzatlon
J ZnEt,, DMA, rt /

then TMSCHN,

up to 92% yield easily acce_ss:ble to
3-substituted

indole-2-carboxylates
(FG =H, Br, I, CN, NHR,

Pd'Et

X
R | \/\ /
OH, aryl, etc.)

N O
R'

28) Mita, T.*; Sugawara, M.; Sato, Y.* “One-Pot Synthesis of a-Amino Acids through Carboxylation
of Ammonium Ylides with CO2 Followed by Alkyl Migration” J. Org. Chem. 2016, 81 (12), 5236-
5243.
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N TMS €% [ =y ,® d \<

& \N—/ . )\/ CsF :' /@ .. o

R 8 Al | ../ \_< § \N{«
L/

2.2 equiv . v
Ammonium ylide .
83% yield
LN o I 1. Ammonium salt formation
’ N4 = E N-¢ readily 2. Carboxyiation with CO,
L o removable | 3. Esterification 4 steps
“F 4. Alkyl migration in one pot

29)Mita, T.*; Tanaka, H.; Higuchi, Y.; Sato, Y.* “Palladium-Catalyzed Carboxylation of Activated
Vinylcyclopropanes with CO2” Org. Lett. 2016, 18 (11), 2754-2757.

Ewg. TWVe co, EWG CO,Me
¥ Pd (cat.)
ZnEt, THF, 23°C  £//C .
R’ R? then CHzNZ R . R
up to 90% yield

C-C Bond Cleavage / Carboxylation with CO,

30) Mita, T.*; Saito, K.; Sugawara, M.; Sato, Y.* “Stereoretentive Addition of N-fert-Butylsulfonyl-a-
Amido Silanes to Aldehydes, Ketones, o,B-Unsaturated Esters, and Imines” Chem. Asian. J. 2016,
11 (10), 1528-1531.

C)\\S/fC) electrophile (3 equiv) HN -S0,tBu HNfSO2t'BU
HN™~ ™~t-Bu CsF (0.5 equiv) R ? OR"
3 or
PhSiMo.Ph DME, - 20 °C Ph ) R L
R) iMe, X o
( stereoretentive X = OH, NHR™
99% ee addition up to 89% es

31)Mita, T.*; Higuchi, Y.; Sato, Y.* “Highly Regioselective Palladium-Catalyzed Carboxylation of
Allylic Alcohols with CO2” Chem. Eur. J. 2015, 21 (46), 16391-16394.

(o]
/Y\o OH P(:: (o - t) GO2H
R H - — R o
or —_—
R R)Y ZnEt, R >
R up to 95% yield R a
¢ high yield & highly regioselective ¢¢
¢ mild reaction conditions (1 atm of CO,, RT - 60 °C)
¢ high functional group tolerability (R)-baclofen

32) Mita, T.*; Suga, K.; Sato, K.; Sato, Y.* “A Strained Disilane-Promoted Carboxylation of Organic
Halides with CO; under Transition-Metal-Free Conditions” Org. Lett. 2015, 17 (21), 5276-5279.

Ar—X Pt _ AN
X=1,Br Ph™ 1 co, (1 atm) Ar—CO.H Ph™ "COH
R/\/I RW' L ©:2iit2 3 R/\/COQH R\/\/C()zH
R—1I R~ CS:’ EDEM: R—==—CO,H g~ COLHR

up to 99% yield (40 examples)

33)£Z HI* “C(sp’)-HAEA DT U MEB LMY AT H# b, Fi< ZLRFIZ L DI LRF
DR HHES L F =8 2015, 73 (8), 810-820 (written in Japanese).
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transition [ R/\Si]

C)
metal catalyst F
R H —M8M8M B R/\COZH
C-H bond B CO,
activation R )<B

34)Mita, T.*; Sugawara, M.; Saito, K.; Sato, Y.* “Catalytic Enantioselective Silylation of N-
Sulfonylimines: Asymmetric Synthesis of a-Amino Acids from CO> via Stereospecific
Carboxylation of a-Amino Silanes” Org. Lett. 2014, 16 (11), 3028-3031. [highlighted by Synfacts
2014, 10, 839.]

0,0 chiral Cu cat. 0,0 o 0,0
.S "Sj-B" _S. F, CO, N
N "By HN™ "Bu HN™ " By
J asymmetric P stereospecific P
R silylation R™ "SiMe,Ph carboxylation R~ "CO,H

35)Mita, T.*; Tanaka, H.; Michigami, K.; Sato, Y.* “Ruthenium-Catalyzed C-H Silylation of 1-
Arylpyrazole Derivatives and Fluoride-Mediated Carboxylation: Use of Two Nitrogen Atoms of
the Pyrazole Group” Synlett 2014, 25 (9), 1291-1294.

N’/> RuH,(CO)(PPhs); (2 mol%) “N. 2 CsF CO, N//>
: :H

N N —————— °N
¢ HSIEt; then Mel
u COZMe

SiEt;
Catalytic C-H silylation & Carboxylation with CO,

R
36)Mita, T.*; Chen, J.; Sato, Y.* “Synthesis of Arylglycines from CO; through o-Amino

Organomanganese Species” Org. Lett. 2014, 16 (8), 2200-2203. [highlighted by Synfacts 2014,
10,742.]

Mn (3 equiv)

B_F3-OEt2 (5 equiv) B J\ Bn. /k
Bn\N o LiCl (4 equiv) "N N0 N~ ™0

CO, (1 atm) P Ar)}(OMe
Ar OMe THF, 0°C, 18 h Ar MnCI-LiCl

then CH,N. an 0

up to 83% yield
37)Mita, T.*; Higuchi, Y.; Sato, Y.* “Carboxylation with CO> via Brook Rearrangement: Preparation
of a-Hydroxy Acid Derivatives” Org. Lett. 2014, 16 (1), 14-17.

. CO, (1 atm)
QSiMes CsF (3equiv)  TMSCHN, oH
R DMF, rt- 140 °C, 24 h Et;0/MeOH R” "CO;Me
R = aryl, alkenyl, alkyl O. up to 97% yield

R'3 = Me3, PhMe,, t-BuMe, (16 examples)

R)/
intramolecular activation of the silicon atom
(Brook rearrangement)

38)Mita, T.*; Michigami, K.; Sato, Y.* “Iridium- and Rhodium-Catalyzed Dehydrogenative
Silylations of C(sp*)-H Bonds Adjacent to a Nitrogen Atom Using Hydrosilanes” Chem. Asian. J.
2013, §(12), 2970-2973.
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[Ir(cod)OMe], (5 mol%)

HSiEt; (5 equiv) | N SiEt,
P J + by-products
toluene, reflux, 16 h N N

Wi |
NG N) [Rh(cod)Cl]; (5 mol%) X SiEt, X SiEt,
. HSIEt; (5 equiv) | J | J
N lil T ONTON

H COD (1 equiv) k
THF, reflux, 15 h SiEt,

39) Mita, T.; Sato, Y.* “One-Pot Synthesis of a-Amino Acids from CO, Using Bismetal Reagents” J.
Synth. Org. Chem., Jpn. 2013, 71 (11), 1163-1171.

silane or boron stannane or silane
base activator activator
HN/BOC @ Boc @ Boc @ Boc
CsF N~ CsF HN” CsF CH,N, HN”
e g P = ] . Y
N R Me;3Si-SnBuj R M CO, (gas) R CO,Me
00 or
a-amino sulfone imine PhMe,Si-Bpin M = SnBuj or N-Boc-a-amino acid
R = aryl, alkenyl cat. TsOH+H,0 SiMe,Ph three steps in one-pot

a-amino metalloid
"umpolung reactivity"

40) Mita, T.*; Ikeda, Y.; Michigami, K.; Sato, Y.* “Iridium-Catalyzed Triple C(sp>)-H Borylations:
Construction of Triborylated Sp3-Carbon Centers” Chem. Commun. 2013, 49 (49), 5601-5603.

OMe OMe 8
cat. [Ir(cod)Cl],
| A H H B,pin, (3.5 equiv)
N H n-octane

reflux, 10 min
triple C(sp®)-H borylation

95% yield (by NMR)
81% isolated yield

41)Mita, T.*; Higuchi, Y.; Sato, Y.* “One-Step Synthesis of Racemic a-Amino Acids from Aldehydes,
Amine Components, and Gaseous CO; by the Aid of a Bismetal Reagent” Chem. Eur. J. 2013, 19
(3), 1123-1128.

o BusSn-SnBus (1.5 equi
3 3 (1.5 equiv)
; . NHSO,t-Bu
R)LH + HNSO,tBu + CsF (5 equiv) 1) t-BuNH, TMSCHN,
(1 equiv) (1.5 equiv) (1 MPa) DMF, 100 °C, 3 h 2) 1 M HCI Et,0/MeOH R Me
removal of o) i
one-ste . up to 88% yield
P [ (;;i?gf;? J (16 examples)

42)Mita, T.*; Chen, J.; Sugawara, M.; Sato, Y.* “One-Pot Synthesis of a-Amino Acids from CO>
Using a Bismetal Reagent with Si-B Bond” Org. Lett. 2012, 14 (24), 6202-6205.

CsF (5 equiv)
NHBoc NHBoc . .
1 oy PhMe,Si-Bpin (1.1 equiv) [ NHBoc OMe—_ Darivatives
R - R erivatives

S’ c0, (0.5 MPa) l i
M 2 (V. R™ "SiMe,Ph Leu, Ser, Gl
00 TsOH-H,0 (20 mol %) 2 o) (Leu, Ser, Gly)
R =aryl DMF, rtto 100 °C, 3 h up to 91% yield R = Me,C=CH-

alkenyl then CH,N, 23 examples

43)Mita, T.*; Michigami, K.; Sato, Y.* “Sequential Protocol for C(sp*)-H Carboxylation with COx:
Transition Metal-Catalyzed Benzylic C-H Silylation and Fluoride-Mediated Carboxylation” Org.
Lett. 2012, 14 (13), 3462-3465. [highlighted by Synfacts 2012, 8, 1132.]

11/20



intact
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Grants-in Aid for Scientific Research (KAKENHI) (Researcher Number: 00548183)
1) Grant-in-Aid for Scientific Research B
Research theme: Expansion of MHAT/RPC Chemistry
Person in charge: Hiroki Shigehisa
Duration of research: 2023-2027
Budget distribution: 1,500,000 yen
2) Grant-in-Aid for Transformative Research Areas A (Digitalization-driven Transformative Organic
Synthesis (Digi-TOS)

Research theme: Selective and High-Yielding Carboxylations Based on Information Science

Person in charge: Tsuyoshi MITA

Duration of research: 2022-2023

Budget distribution: 6,200,000 yen
3) Grant-in-Aid for Scientific Research B

Research theme: Development of Novel CO> Fixation Reactions Guided by Quantum

Chemical Calculations
Person in charge: Tsuyoshi MITA
Duration of research: 2022-2025
Budget distribution: 13,400,000 yen
4) Grant-in-Aid for Challenging Research (Exploratory)

Research theme: Proposing the Reaction Pathway of a New Radical Transformation and
Validation by Synthetic Organic Chemistry
Person in charge: Tsuyoshi MITA
Duration of research: 2021-2022
Budget distribution: 5,000,000 yen
5) Grant-in-Aid for Scientific Research C
Research theme: Catalytic Multi-Carboxylation Using CO»

Person in charge: Tsuyoshi MITA
Duration of research: 2018-2020
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6) Grant-in-Aid for Scientific Research C
Research theme: Catalytic and Direct Carboxylation of C(sp*)-H Bonds with CO:
Person in charge: Tsuyoshi MITA
Duration of research: 2014-2016
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Budget distribution: 4,000,000 yen
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Other Funds
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Amino Acids

Person in charge: Tsuyoshi MITA
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11) The Fugaku Trust for Medical Research

Research theme: Synthesis of Fluorinated N-Heterocycles towards the Development of
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12) The Uehara Memorial Foundation
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13) The Akiyama Life Science Foundation
Research theme: Chemical Synthesis of Fluorinated Amino Acids Guided by Quantum
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Person in charge: Tsuyoshi MITA
Duration of research: 2020
Budget distribution: 1,000,000 yen
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Person in charge: Tsuyoshi MITA

Duration of research: 2018

Budget distribution: 1,100,000 yen

17) The Takeda Science Foundation
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Research theme: Amino Acid Synthesis via C-H Activation
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21) Corporation Award in Synthetic Organic Chemistry, Japan

Research theme: Amino Acid Synthesis from Carbon Dioxide
Person in charge: Tsuyoshi MITA

Duration of research: 2009

Budget distribution: 500,000 yen
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