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Figure 1.
compounds 1, 2, and 3 in chloroform and water.
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agueous aqueous
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(solid phase) alkaline

Nu

6 (79-98% yield)
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* °

Hydroxycarbonylation of 7 (X = H). Recycle experiment.

filtration
acidification

(solid phase)

reuse 1st 2nd 3rd 4th 5th 1-10th 11-20th 21-30th 1-30th

NaSO2Ph

yield (%) 97 96 99 100 100 ave.98 ave.97 ave.98 ave.97
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Scheme 3
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b (R =CHs) 1 99
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(2 mol % Pd) e (R=CH(CHg)) : 81

. aq. aq.KOH,25°C

%WR 4 (2 mol % Pd) Ph. R
s v
10/K;CO; or NaBPh4
aic Hzoz. 25°C %
12a-e 13a-e
OO

n OAc Ph OAc wPh
'=H: 88% Ph — —_—
R = Me: 91% e e 90% @ @’96%

14 15 16

Scheme 4

17 COOMe 18 COOMe
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Table 1 Epoxidation of various olefins

Run Olefin Oxidant Epoxide Yield®
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These reactions were carried out in benzene at r.t. under Ar overnight.
[olefin]=170 mM; [oxidant]=180 mM; [Ru(TMP)(0)2]=0.5-2.0 mM.
a) Isolated yield otherwise noted. Based on olefins. b) Determined by GLC.
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Table 2 Oxidation of Sulfides, Allyl alcohol and Benzylalcohol

Run Substrate Conditions

Product (Yields based on substrates)a)

1 Ph—S—CH3 cat. = RuUTMP(O)2

80°, 0.5h
(0}
. PN PANIPAN
2 PhOSTph LSRIMPO: PRRT Ph 7790 PHOCST PR 3w
| ; ]
N =
g = e ﬁ?t_IZEuTMP(O)z PhCHO 81%
4 Ph/\/\OH cat. = RuTMP(O); Ph/\/CHO 79%

rt, 12h

I
Ph—S—CH3

Il
90% Ph—ﬁ—CHs 7%

These reactions were carried out under Ar in benzene ( [substrate]=200 mM, [catalyst]=1 mM, a) Isolated yield.
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Table 3 Hydroxylation and/or ketonization of various alkanes and alcohols

Product (Yields based on substrates)a)

cat. = RuTMP(0)2
add. = HBr
400]9h

cat. = RuTMP(0)2
add. = HCI
r.t., 24h

o

cat. = RuTMP(0)2
add. = HBr
60[]4h

cat. = RuTPP(CO)
add = HBr
r.t., 6h

cat. = RuTMP(0)2
add. = HCI
rt., 24h

KR oo

cat. = RuTPP(CO)
add. = HBr
r.t., 40h

cat. = RuTMP(0)2
add. = HCI

Q O

rt., 24h
COOH
cat. = RuTMPCO

add. = HBr
r.t., 24h

%

cat. = RuTMPCO
add. = HBr
r.t., 24h

=
o
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Q % 65
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Run  Substrate Conditions
cat. = RuTPP(CO)
1 add. = HBr
r.t., 6h

b@ Oy

< Y

%

OH OH
‘OH OH 'OH
26% o 12% 7%
O O (e}
a b ©

2-keto
94% @ (B-keto ) trace?
(o) 4-keto
2-keto
77% @ (3-keto )
(o) 4-keto
OH

@ 25% @0 1%
OH

74% (90%°) )

2-:3%
3-:2%
4-:1%

68%

72960 (80%°) )

OH

o
OOH

QH._cooH
oSBT -

88% n.d.®)

7% 2%
88%
COOH

70%

These reactions were carried out under Ar in benzene ( [substrate]=200 mM, [catalyst]=1 mM, HBr aq.(47%) or HCI aq.(36%) = 30ml/@,
molecular sieves 4A = 100g/0). a) Determined by GLC. b) Isolated yield. c) Based on conversion. d) <0.5%. e) Not detected.
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Table 4 Oxidation of aromatic compounds by ruthenium
porphyrin-2,6-dichloropyridine N-oxide system

OO0 ceriund IVO

Run Substrate Catalyst and Additive Product (Isolated yield)
ammonium nit- OCH; 9
1 Ru(TPP)CO /E:;L
ratel] 0 0 000 CHSOQOCHS Her oo o e
ooooooon ©
OCHg @
ooooooon o  ©HO Ru(TPP)CO
HBr OCHs o
gooooooo ey o
oooooooo gets 2
3 @ Ru(TMP)CO @\
00000000 - Her oo 7a
goooooog CHzO,  CH30, CH30 0
10000000 | 4ol Lo mamee oue ) osn o
00000000 ?
H3CO, CH30, H3CO, (o]
OORun7000 | s RuuCcO A oo
oogoooooo OCH; ocH; O 46%
0]
O(CHy)7CH3z
gooooooo 5 RS @
0oo0o0oo0ooo Clo(cm»cm Her y oCHICHs 790
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oooooooo | 7 0" alh O.O

40%
o o
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Yield are based on substrates.

Reaction conditions : Substrate (1 mmol) : Ru(por) (2u mol) : 2,6-dichloropyridine N-oxide (4 mmol) :
40% HBr or 36% HCI (30p 0) : molecular sieve 4A (200 mg) : benzene (2 mg) : Otherwise noted.
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633-644 1994 Ru-Porphyrin N-Oxide
188-01571 20mg oo 045-27671 60mg oo
Ketoconazol
oooo
(o)

Cytochrome P4503A4 0 0 0O 0OO0O0O Hsc)J\O 23
Cytochrome P450 3Ag OO0 0O O 0000000 :0000 @\ o N
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Anti Cytochrome P450 0O CYP Monoclonal Antibody

0O CYPOOOODOODDOODODODOODOmMMAbDMOOD

Anti CYP 1A1, MAb
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00000000000000000000
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ooooo : IgG ‘
00000000 0000000 |
g0 00 : 0000000 ‘
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000000 :000000000 Ezam\
[0.75pmol] CYP1AIOD 00000000 ]
0000 : 00400 CYPIALDOOOO ,00000

(0 25pmolD 00 Phencetin O-demethyla-
tionO O 90%0 00000
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Tassanccyakul, W. 3. of Pharmacol. Exp. Ther265, 401
019921
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00 00 25pmol0 00 Bufuralol 1-hydro-
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Krausz, K. et al. Biochem. Pharmacqgl54, 15 19971
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10Krausz, K. et al. Biochem. Pharmacql54, 15 19971
20Gelboin, H. et al. Pharmacogenetics7, 469 19971
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Table 1. HPLC Conditions
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Table 2. Correlation of Column performance and Column size

LC-6A Auto Injection LC-10A Auto Injection

Column |.D. 2mm 3mm 4.6mm
buboodubooon Column Length 150mm
0000000000000 (paking Wakosil-1I5C18RS
LC-6A0 D00 00O HPLC |[Eluent CH3CN/H,0 = 60/401 v/vO
00000 2.0mmooon Flow ratél mg/minC 0.2. ‘ 0.5 ‘ 1.0

Sample 0 10Uracil]] 2[Benzend,] 3lNaphthalene
ooooonooooogod Injection Volumél 100 2 ‘ 5) ‘ 10
OO00000o00o00oodnddlcColumn Temp 350

HPLC System Shimadzu LC-6A, LC-10A
000000000000 Tubel.g. 0250
000 3mmO0OO00odn | Flow Cell Std. Type

Manual Injector Rheodyne 7125

Column I.D. 2mm 3mm 4.6mm Column 1.D. 2mm 3mm 4.6mm
HPLCOODOOOOOOO0 N 5,400 8,000 | 12,300 N 7,500 9,400 | 13,100
goooo0z22000o0o0o k' 2.68 3.24 3.65 k' 3.14 3.53 3.80
00000000000 on As 1.23 1.15 1.09 As 1.20 1.17 1.10

LC-6A Manual Injection LC-10A Manual Injection

nooooomsoooon Column I.D. 2mm 3mm 4.6mm Column 1.D. 2mm 3mm 4.6mm
0 LC-6ADDDDOODOODO N 7,000 9,600 13,600 N 8,600 10,300 13,800
Dm400000oogoooo k' 2.81 3.32 3.70 k' 3.26 3.60 3.78
000000 0o0oo0oon As 1.19 1.09 1.10 As 1.08 1.04 1.15

N = Theoretical Plates, k' = Capacity factor, As = Asymmetry factor. N, k', As are calculated with last peak.
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2mm 1.0. x150mm

3mm L.D. x150mm  4.6mm |.D. x150mm

2mm L.D. x150mm

3mm LD. x150mm 4.6mm 1.D. x150mm

Fig 1. Chromatogram of Test mixture measured by LC-6A System
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000000 Wakosil- 0 5CN

000 SymO0000000000000000000
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0000000000000000ODSC1800o0o00o
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OO0 10mmpO 20mmpOO0 000000000

joood

oooooo oooooo oooooo o)
4.0 @ x 150mm 45,000
4.0 @ x 250mm 48,000
ooooocoooo
4.6 @ x 150mm 45,000
4.6 @ x 250mm 48,000 0 5 10

4 ooo
ooo:

1 4.6 ¢ x 150mm
CHsCN/H20
=35/65(VIV)
1.0m@/min. 0 O
uv254nm
1.Benzyl Alcohol
2.Acetophenone
3.p-Tolualdehyde
4. Anisole

ooo:
ooo:
ooo:

000000 ® Wakosil- O €180
00000 3mm e O0O0OO

000000 Wakosilo C18000 0000 3mmpO0
good

AmmpO000oo46emmpO00000000000O0
00 12000000 20000000000

gbbooboogoobooabobooaoao

OWakosil-lODOODOOooOOO
l.O0ooooooooo
2000000000000
3.0000300000000000000

0 00 O0OWakosil-1l 5C18HGO

03.0 ¢ x 150mm[J

04.6 ¢ x 150mm(0J

~
€2
~

6.892

4.755

4.148

1.385
1.510

HGOOO......
oooooo obsaooood
RSO OO ......
goooooooooobooooooobooboo % g
AROOO ... ~L—LAJL ﬁujw -
\ | | | |
gooooo OobSsunOooooooooooooo 0 5 10 0 5 10
00000ooooo ooo: 0.5mo/min. 1.0mo/min.
ooo : 210 5.0
3ci8000 0 5C18 0000 000 : CHsCN/H,0=60/401 V/IVO
000 wmo . s 000 : O Uracil 0.77mg O Benzene 145/:40
#m 0 Naphthalene 20.0mg in 100m2
00 M nmO 12 000 : UV 254nm 0.16aufs. OO
goooo Wakosil-1l 3C18 000 [T 3pm0 Wakosil-1l 5C18 000 [T 5¢m0O
HG RS AR HG RS AR
gooooo oo 0O O O T O 0O
3.0 x 75mm ] 42,000 42,000 42,000 — — —
3.0¢ x 150mm O 47,000 47,000 47,000 45,000 45,000 45,000
3.00 x 250mm O — — — 48,000 48,000 48,000
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