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Synthesis of carboxylic acids

Cp*Ir catalyst 4"
NEW B F—H7/)La—/LHoEEMEEHE ($90.6MKERE TR LBR) THILRUBERONET,

Cp*Ircat. 4 o
(0.25 mol%)
R NOH + Hy0 - )I\ + 2H,
NaOH (3.6 mmol)
R OH
(3.0 mmol) (6 mL) reflux, 18 h
R yield (%)
n yield (%) 4-Me 94
0 96 COOH 4-OMe 96
5 83 4-F 94
4-Cl 100
Cp*Ir catalyst 4”
NEW B A —ILKBBNOEIETOHINRVBEANERBENET,
Cp*Ircat. 4
(0.20 mol%) 0 0
NaOH (2.1 eq.)
HO” X" SOH +  Hy0 . O
reflux, 18 h HO X OH
X = alkyl, aryl, amine
n yield (%) o} o}
A PO o
HO n OH 5 97 _
6 97 90% yield 94% vyield
O O (0] 0
(0] (0] )
HO OH HO OH
)‘\/N\)I\ )K@/L J\O/L
HO OH
93% yield 88% yield 97% yield

Coo



Synthesis of ketones

Cp*Ir catalyst 1°

R1

A

OH

R2

Cp*Ir cat. 1

toluene, reflux

R' cat. (mol%)

time (h) yield (%)

H

4-Me
R' 4-OMe
4-Cl
4-Br
4-NO,
2-Me
3-Me

0.20
0.20
0.20
0.20
0.20
0.33
0.20
0.20

20
20
20
20
50
50
20
20

95
82
94
81
82
86
89
75

eoles

0.20 mol% 1.0 mol% 1.0 mol%

97% yield 86% yield 85% yield
(20 h) (50 h) (50 h)

Cp*Ir catalyst 2*
B KBBRDP TRIGHDEITLLET,
OH Cp*Ir cat. 2
R R2 H>0, reflux, 20 h
R' cat (mol%) yield (%)

0 H 1.0 92

4-OMe 1.0 98

R 2-OMe 1.0 86

4-Cl 1.0 92

4-Br 1.0 92

4-NO, 2.0 91

0.20 mol%
92% yield
(20 h)

0.20 mol%
92% vyield
(20 h)

O
> J\Rz

R1

o
1.0 mol%
86% yield

PN

2.5 mol%
82% yield

(0)

\ /

1.0 mol%
76% yield
(50 h)

0]

\/\/\)]\

0.33 mol%
93% yield
(50 h)

Y
2.0 mol%
80% yield

\/\/\/J\O

3.0 mol%
85% yield



Cp*lr catalyst 2 X#&YEL R

W AEAKBEMEDI=HKEIZIBRE. ARBETRIET HEICLYRBEEREIITICEATEETT .

OH Cp*Ircat. 2 0
(1.0 mol%)
H>O, reflux, 20 h

MeO MeO

> + H

reuse 1 2 3 4 5 6 7 8
yield (%) 98 97 96 95 95 96 95 94

Cp*Ir catalyst 3°°

B EEETT N ADRFEBRMNFIRETT .

OH Cp*Ircat. 3 0
> J]\ +  H,
R R2 toluene, reflux, 24 h R R2
R' cat. (mol%) yield (%) R' cat. (mol%) yield (%)
o H 0.01 >99 2-F 0.01 84
4-OMe 0.01 97 4F 0.01 99
R 2-Br 1.0 97 4-NO, 0.01 78
3-Br 0.05 83 4-NH, 1.0 >99
4-Br 0.01 >99 3-OH 0.01 97
o) 0 0 0
OH
O C -
0.01 mol% 0.1 mol% 1.0 mol% 1.0 mol%
97% yield 95% vyield 81% vyield 96% vyield
(3h) (MEK 1 h) (acetone, 24 h)
O¢O MO
3.0 mol%
0.01 mol% 80% yield
>99% vyield (pentane, 20 h)



Synthesis of aldehydes

Cp*Ir catalyst 2*
OH Cp*Ir cat. 2 o
R > R + H,
H>0, reflux, 20 h
R cat. (mol%) yield (%) R cat. (mol%) yield (%)
H 1.5 92 4-Cl 2.0 92
4-OMe 1.5 93 4-Br 2.0 93
2-Me 25 91 4-CF, 3.0 88
3-Me 1.5 86 4-CO,Me 3.0 77
4-Me 1.5 94
Cp*Ir catalyst 3%
Cp*Ircat. 3 P’
1\ > 17 + H
R OH solvent, reflux, 20 h R* 70 2
R' cat. (mol%) solvent yield (%) o
H 1.5 tBuOH 92
N 4-OMe 1.5 tBuOH 98
R'O/\O 2-Me 25 tBUOH 85 5-150/m9|°|/<a
o yle
3-Me 1.5 tBuOH 91 (toluene)
4-Me 1.5 tBuOH 96
4-Cl 1.5 tBuOH 90
4-Br 1.5 tBUOH 88 PN
4-CF4 3.0 heptane 88 O
4-CO,Me 5.0 tBuOH 80 5.0 mol%
o 87% yield
4-OH 1.0 toluene 79 (toluene)
4-Ph 1.5 tBuOH 93

IXOVDERL (Cp*lr catalyst 3)

Cp*Ircat. 3
0.5 mol%

fBUOH, reflux, 20 h

100% yield

Coo



VA 7ZILa—ILEED a s EKFIE (Cplr catalyst 3)7

Conditions I:
L Cp*Ir cat. 3 (1 mol%), NaOD (3 mol%)
H H conditions | or Il D D 2-propanol (10 mol%)
basi > )4 D,O (0.5 M), 80 °C
R OH asic R OH o
Conditions I
Cp*Ir cat. 3 (1 mol%), NaOD (3 mol%)
2-propanol (10 mol%)
. D,0/CD;0D (1:1) (0.5 M), 80 °C
HO H conditions I HO D
> X Conditions III
R1 R2 neutral R1 R2 Cp*Ir cat. 3 (1 mol%)
2-propanol (10 mol%)
D,0/CD0D (1:1) (0.5 M), 80 C
Primary alcohols
91% D 96% D
D D 97%D
DD DD N 2P
oD /><;\¢//~\\¢/><\
% DO oD | ] ©H 97% D
= D D
13% D N—N
I w ®
cond. I, 7 h, 95% yield cond. I, 1 d, >99% yield cond. 1, 5 h, 81% yield N 4 DD
65% D
96% D 95% D 95% D
DD D D b P
OH OH OH cond. II, 2 d, 91% yield®
F

cond. I, 7 h, 91% yield

Secondary alcohols

cond. I, 7 h, 92% yield

cond. I, 7 h, quant.

86% D D HO D 63%D HO D 94% D
DO D m'/OD 95% D
CHj CD,
D 91%D 65% D
cond. III, 5 d, cond. III, 2 d, cond. III, 21 h, cond. II, 21 h, cond. III, 2 d,
94% yield in CDOD  >99% yield in CD;OD 84% yield 9% yield 98% yield in CDsOD
neutral (runl) ;(lgggzlg/ basic
Pharmaceuticals and Alkyne deuteration
D 96% D 3
3% D
95% D <3% D
° 98% D p° > OH H H °
D OH O D on H OH
O‘&OH HO
HsC- D 94% D
12 o N N ~96%D 97% D A
D D Py | pe7 S D
94% D o” N~ N D
|
CH;
Guaifenesin—d Diprophyline=ds cond. III, 3 h, cond. III, 1 d,

cond. I, 1 d, 75% yie

1d® cond. I, 1d, 37% yield®

90% yield 89% yield

Cp*Ir cat. 3 (5 mol%), NaOD (15 mol%), 0.1 M, 100 °C. °Cp*Ir cat. 3 (5 mol%), NaOD (15 mol%), 100 °C.
°Low isolated yield due to high hydrophilicity.
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IKZBFEATLADIGEA (Cp*lr catalyst 3)?

-H,
OH reflux, 4 h J . o
Cp*Ir cat. 3 (1.5 mol%) )I\ o CEEAEE !
< —
40°C,4h O\
+ Hy
(1 atm)
-3H
N 2 N
reflux /‘ o /
Cp*Ir cat. 3 | K/ TRPB AT BE !
- - X
N -
H 110 °C \ N
+ 3H,
(15 atm)

SEXM

1) M.Kuwahara, M. Nishioka, M. Yoshida, K. Fujita, ChemCatChem, 10(17), 3636-3640 (2018).
2) G. Toyooka, K. Fujita, ChemSusChem, 13(15), 3820-3825 (2020).

3) K. Fujita, N. Tanino, R. Yamaguchi, Org. Lett. 9(1), 109-111 (2007).

4) R. Kawahara, K. Fuijita, R. Yamaguchi, J. Am. Chem. Soc. 134(8), 3643-3646 (2012).

5) R. Kawahara, K. Fujita, R. Yamaguchi, Angew. Chem. Int. Ed. 51(51), 12790-12794 (2012).
6) BATOERILESR 2014 yI—URUD L 2P-43.

7) M. Itoga, M. Yamanishi, T. Udagawa A. Kobayashi, K. Maekawa, Y. Takemoto, H. Naka, Chem.Sci. 13(30),
8744-8751 (2022).

8) BRHE—, AR EMILEH R, 77(2), 112-119 (2019).

HEma HWLBEES aAF @B (¥)
Fo#s

oyRavk 18017-68 100 mg 7,000
BEFR . Cp'lr Catalyst 1 re,

: o | Shre 18017-65 1g 29,500
CAS RN® : 923298-53-7 (;ko“
FO7 (66 -CEROXL-22 -EEVIL) (RVEAFIL YOV EOTZ
WAL ER(MIZ5—FK) e 01062-68 100 mg 11,500
BE :  Cp'lr Catalyst 2 HOH,0-Ir_ OH [OTf],
CAS RN? : 1360870-69-4 \_'; {l_/ 01062-95 500 mg 31 ,500
77Z 22" -EEYDU-6,6'-OFFR) (RUAAFILIHARVEDTI L)
A)o L () - 01063-68 100 mg 12,500
BEFR : Cp'lr Catalyst 3 OHzg;I'r\N o
CAS RN® : 1436571-06-0 Z\L_/)_O 01063_95 500 mg 40,000
FPHPUL ER(GAFITE))-22 -EEYS-66 -5 FR] (<5
FILIIARETIZ)V) () D7y L(ID) ~x
B&FR : Cp'lr Catalyst 4 9 N/'I'ig“m 01159-65 500 mg 53,000
CAS RN® : 2228980-42-3  NEW L



BER R (RBADR D v—)
s HAES a8 ([@Ece)

R-Cat-Sil AP 36044-55 5g 6,500
Metals removed : Pd, Ru, Rh, Co, Cu, Fe, Ni

Loading : 2.0 mmol/g @/\/\NHz 36044-35 25 g 16,500

36044-25 100 g 48,000

R-Cat-Sil MP 36045-55 5g 6,500
Metals removed : Pd, Ru, Rh, Cu, Pt, Pb, Ag, Hg

Loading : 1.2 mmol/g @/\/\sn 36045-35 25 ¢ 16,500

36045-25 100 g 48,000
R-Cat-Sil TA 36046-55 5g 8,000
Metals removed : Pd, Rh, Co, Cu, Fe, Zu, Pt H
Lercli - 140 momelis @/\/\N AN 36046-35 25 g 18,500
H
36046-25 100 g 55,000

NEET—42 FFE 50 ym, LLREH : 730m% g

SBWEREDLLE WERINE O LLE
100 /f v *
el
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S~
tﬁ 60 7. A% (BH U HAPR)
ﬁ A0 ¢ R-Cat-Sil AP | B (BRI JHAPE)
# / A HARYT—(AP) CHL (SR T—APE)
20 H
. . /]
0 0 D Q0 ) 120
0 2 4 6 8
WEBER hr WERME* g/L
Scavenger RNE: 159/ L % Freundlich=X &Y E H LT=PdiR E %1000 ppmMd
£ BB #:1000 ppm Pd (Pd(OAc); in CH,Cl,) 0.1 ppm=ET ER T IEDOLERIME (Pd(OAC); in CH,Cly)
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