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Table 1 Temperature dependence of Pd/C-catalyzed H-D exchange

/Ci/cs\/ co,H _ 10%Pd/C, H,
Ph
C, Cys Dzo, 24 h

D content (%)

entry T (C) Ph Ci C,+C3 Ca
1 110 26 97 80
2a 110 0 0 0
3b 110 0 0 0 0
4 140 63 96 84 29
5 160 67 95 94 94

2 Without hydrogen gas. ® Without 10% Pd/C.
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Table 2 Pt/C or Pd/C-D,0-H, catalyzed H-D exchange reaction of Phenol.?

OH OH
i catalyst, H, D: : :D
D,0, 24 h D D
D
Entry Catalysts (w/w) Temp. D content (%)P
OH
97¢ 97¢
1 5% Pt/C (20%) rt
98 98
97¢
OH
10% Pd/C (10% 8" 8°
0
2 0 (10%) 80°C 81 81
85°¢
OH
3 10% Pd/C (10%) 180°C 98C© o8
0 0
98 98
98¢

a) 500 mg (5.3 mmol) of phenol was used. Reactions were carried out using
catalyst (wt% of phenol) in D,O (99.9% D content, 17 mL) in a sealed tube.
b) Determined by *H-NMR. c) Indicated as the average content.

catalyst, H,
Substrate Product-d,
D,0, 24 h
NH, NH, 87 97 16 99
34 98
97 98
98© 98 93© 93 > m
98 98 87 H,N 16
e 30 5 30 HoN 97 2 98
5% Pt/C (20%) 10% Pd/C (10%)
5% Pt/C (20% 10% Pd/C (10%
ORIC20%)  10% Fd'C (10%) 180°C 180°C
OH
COOH 64 COoH NO, 67 67
97 97 99 0 0
99 4 4
98 98 ga COOH 2 2
98 3 NO,
5% Pt/C (20%) 5% Pt/C (20%) 5% Pt/C (20%) 5% Pt/C (20%)
180°C 180°C 180°C 180°C

Scheme 3



AlEl, Z OFEKBEAESLIE L R4 T2
A WTENE L ) L 7 iR BB 3R
ThiHA T a7 x4, Pd/CH
TR 2 &SI E &AVICE K
FENLEZN RUB UBROEKEL
T[T HOTH29% T 5 (Scheme 4, A),
— 5, PUCZAE & L7581

L BRIT96% EH K FE AL S D HMAIEH
DEKFZRKITENB), TZTIh
5 D BOG % B BERIT A G b T &
A, TRTOC-HE#FR L L C-DIZ
BEHZDHZENTEZ(C),

— 5 BETH D IR TR R
Al LTHEHITWaD 2y =
AT 7 —VEEEEHT D07
BEALETE L OREEY T ORE
FEUEDN0.1~1.0 ppm DL FEHE SN
TW5d, 73//1//\)/W>1“&§7£§ =
%EEK%M%%W%?E#

EFNAR b L—H—1E 05w 23
PENTWD, £ T, PYCESilEE -
L CEAF160 CTEAZ(ILLEZ L

[ a4

A =3 A — MUBHO K 53 i 705 1

5% Pt/C, Hp, D,0 D D
Ho® L
160 °C, 24 h D

5% Pt/C, H,, D,0, 160 °C, 24h

)\/d\COZNa |

COzNa
10% Pd/C 10% Pd/C
H,, D,O 99% 94 100% H,, D,O
160 °C, 24 h 160 C,24h

7
99

97 Ibuprofen Na-dq7

Scheme 4
OH OH
92
PORELTTIN S S
160 °C, 24 h 99
100% 97 96

neat
59%
OCONHCH,

HaC, 160°C,10h
N=C=

OCONHCH3 D

D
hydrolysis D D

Carbaryl-d,
Scheme 5

TLHRE T2 2 HEKBERAITE DN 0o

72e LU, o-FT 7 b—NZEKEL LR, ATNA VT R2— K ThH—A— MLT

HZ LT,

5. Pd/C—Pt/C EAfEDHEEHREY

BRE L NN -di e G RCT D T & 3 T & 72(Scheme 4),
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Table 3. Comparison of deuterium efficiencies of 5-phenylvaleric acid using Pd/C or Pt/C independently
and by mixing them as a catalyst. [?

D DD D

- 3 4 S ~aon Catalyst, H, COOH

o cs  c7 D,0,180°C,24h p 5 bo b
Entry Catalyst (wt%) D content [%] [*! Yield [%6]

C1 Cc2 C3 C4 C5, C6 Cc7

1 10% Pd/C (10%) 96 96 14 98 96 96 88
2 10% Pd/C (20%) >93 93 <36 98 97 97 82
3 5% Pt/C (20%) 97 97 19 28 8 10 92
4 5% Pt/C (40%) 95 95 13 6 2 7 92
5l 10% Pd/C (10%) 97 97 30 97 97 97 84
6 10% Pd/C (10%) + 5% Pt/C (20%) 97 97 97 97 97 94 84

(3 500 mg (2.81 mmol) of the substrate were used and reactions were carried out under ordinary H,
pressure using the catalyst in D,O (99.9% D content, 17 mL) in a sealed tube.

] D contents were determined by *H NMR after conversion of the carboxylic acid to the methyl ester
on the basis of the integration of the methyl protons and confirmed by ?H NMR, 13C NMR and mass
spectrometry.

[ The product of entry 3 was used as a starting material.
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ZOFEFR, FEER U F 7 2kD 10 B D 1 LW @A - U F 7 47K(2.22 kBg/mmol)
ZHWESGETH, iR TR N FULAREANIND Z LN h > 7 (Table 4, entry
), 7o, MEAGKMETTIEL, SHIZEEL M F U7 ADREAN I (entries 2-7), FFIZ,
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Table 4 Tritium incorporation with use of the Pd/C-HTO-H, System

Catalyst, H,
Substrate Substrate-T,,
HTO, 24 h
Entry Substrate Catalyst Temp (‘C) HTO Product Yield (%)
(kBg/mmol)
1 Ph™ > Ph 10% Pd/C rt 2.22 1.28 100
2 pp >N COH 0% PdiC 160 067 182 98

3)\/©)\COZH 10% Pd/C 160 067  3.42 96
OH
0
4 /©/ 5% PYC 160 222 426 72

N
H NH,
2

<N .
o)

5 10% PdIC 110 222 0.70 99
HO
OH OH
CO,H
6 P 10% Pd/IC 110 222 062 94
NH,

@ Reaction conditions: Substrate (0.5 mmol), 10% Pd/C (10 wt%) or 5% Pt/C (20 wt%), HTO (2.0 mL).
b
For 72 h.
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