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R’ R Cat Path TON mol% Y('(Z;d

EHEHI1 H H KA RuClg A 48 1 48

EHEH2 H H KB  RhCl A 19 1 19

HEHT H H KiatE  HgSO, A 4 1 4

EREH3 H H KB pincer Ru¥* A 38 1 38

EfEHl4 H H KB pincer R A 28 1 28

EHEH5 COOH H KAt RuClg A 14 5 70

EHEH6 COOH H KB  RhCl; A 8 5 40

HE5{5l2 COOH H KBt HgSO,4 A 5 5 25

EMEHT7 COOH H KiBstE  pincerRW* A 15 5 78

L8 COOH H KB pincer RA® A 11 5 57

EHEH9 CH; H KB  RuCly A 7 5 35

H#I3 CH; H KB HgSO, A - 5 -

EMEHI10 CH; H KBH  pincer RU** A 6 5 28

EEHI11 CH; H KA pincer RWY A 1 5 4

EMEHI12 CH;  C,Hs JEKBEM RuCls C 1 5 5

E=EM13 CH;  C,Hs FEKBME RhCl, C 8 5 40

trEHl4 CH;  C,Hs JEKBEME HgSO, C - 5 -

EMEH14 CH;  CHs FEKABME pincer RU*  C 8 5 40

EWEHI15 CH;  CoHs FEKBME pincer R**  C 4 5 20
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EREF21 H H KAt  RuClg A 90 1 90
EHEH22 H H KBEE  RhCl, A 19 1 19
EMEH23 H H KB IrCly A 29 1 29
tesm5 H H KB  HgSO, A 7 1 7
EMEH24 CH; H KA  RuCls A 51 1 51
EHEHI25 CH; H K&AM  RhCl, A 1
=26 CH; H KatE  IrCly A 1
EeEiHle CH; H KEtE  HgSO, A - 1 -
EHEM27 CgHs H KBEtE  RuCls A 15 1 15
E#f7 CgHs H KB HgSO, A - 1 -
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R’ R? Cat Path TON mol% %)
EHEH30 H CyHs FEKATE RuCls C 34 1 34
E5EHI31 H C,Hs 3JFE/KiAE RhCl, cC 23 1 23
EHEH3I2 H C,Hs JEKTAEME IrCly C 49 1 49
EEERIS H C,Hs 3JEKAE HgSO,4 C 20 1 20
EWEHI33 CH;  C,Hs JEKZAME RhCl, c 12 1 12
EHEFHI34 CH;  CoHs FEKBME IrCl; c 7 1 71
LEE9 CHs  CoHs JEKBME HeSO, C 7 1 7
EMEHI35 CiHy  CoHs JEKFEME RhCl ¢c 11 10 M
EMEHI36 CsHy CoHs JEKATE IrCly cC 21 10 21
LLEI10 C4Hy  CoHs JEKEME HeSO4 C 12 10 12
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Ooo0ooao

R' % Cat Path TON mol% Y(';;d
BEFI1  CH; H k&t  Cp'Rh™(bpy)OHy) B 750 013 94
BEF2 CeHOH) H K&EM Cp'Rh(bpy)(OH,) B 350 0.13 44
$EH|3 (CH,),COOH H K& Cp*Rh™(bpy)OH,) B 300 0.13 38
£%Hl4 CH; C,Hs JEKFAME Cp'Rh™(bpy)(OH;) D 70 1 70
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R' R? . reductive Path  TON Yield
hydration o (%)
amination
EHEF16 H H KAt RhCl;  Cp*Rh%(bpy)(OH,) A+B 130 13
0.1 0.1
=HEH17 H H KBEH RuCl; Cp*Rh™(bpy)(OH,) A+B 280 28
0.1 0.1
EMEfl18 cH; H KB RuCli Cp'Rh™(bpy)(OH,) A*B 110 11
0.1 0.1
XhefHl19 cH, H KB RuCla Cp'Rh(bpy)(OH,) A+B 10 1
0.1 0.1
RMEFI20 CH; CH; JFKETE  RnCl,  Cp'RhM(bpy)OHp) C*D 7 35
5 1
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Cat(mol%)
Yield
1 R - Path  TON
R R hydration red.uct.lve (%)
amination
=BT H  H KB RuCl; Cp*Rh™(bpy)(OH,) A+B 77 77
1 1
EHEH8 H  H KA RuCl; Cp*Rh™(bpy)(OH,) AtB 60 60
1 0.1
EHEH9H  H Kzt RuCl; Cp'Ir™(bpy)(OH,) A+B 80 80
1 1
=40 cH, H KB RuCl;  Cp*Rh%(bpy)(OH,) A+B 40 40
1 1
EfEH41 CH, H KistE RuCl;  Cp'Ir™(bpy)(OH,) A+B 36 36
1 1
EMEBFI42 CH, CHs FFKBME  1Cl;  Ccp'Rh(bpy)(OH,) C+D 12 12
1 1
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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. I:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. I Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See axtra shest.

1. I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of
any additional fee.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claiins Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
Partg of 1-2, 4-5 and 8 relating tc the use of a compound of the formula
{1) in the synthesis of a keto acid by hydration of an acethylenecarboxylic
acid.

Remark an Protest (] The additional search fees were accompanied by the applicant’s protest and, where applicable,
the payment of a protest fee..

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additional search fees.
Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)
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The inventions of claims 1-8 include the following four inventions:
an inventionwhereina compound of the formula (1) isused in the synthesis
of a keto acid by hydration of an acethylenecarboxylic acid (Invention
A); an invention wherein a compound of the formula (2) is used in the
gynthegig of a keto acid by hydration of an acethylenecarboxylic acid
(Invention B); an inventicn wherein a compound cof the formula (3) is
ugsed in the gynthegis of a keto agid by hydration of an
acethylenecarboxylic acid (Invention ¢}; and an invention wherein a
compound of the formula (8} is used in the synthesis of a keto acid
by hydration of an acethylenecarboxylic acid {Invention D} .

The common matter among the inventions A te D is amethod for synthesis
of a ketc acid by hydration of an acethylenecarboxylic acid using a
compound having an atom belonging to Group 8, 9 or 10 on the periodic
table. However, this common matter is already known as disclosed in
Document A, and is included within the realm of the prior art. Thus,
the common matter cannot be regarded as a special technical feature
defined in PCT Rule 13.2.

In conclugion, the present international application includes four
groups of inventions that are not so linked as to form a single general
inventive concept.

Document 1: TANI, Kazuhide et al., Journal of Organcmetallic Chemistry,
19%8, Vol. 560, No. 1-2, p.253-255

Form PCI/ISA/210 (extra sheet) (April 2005)
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