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(II) 2 Ru(IDs} 2 HAolg&o]| &Fo|cH™, o &
Aolgs HEE 2423 &49 A
high valent®] S%o]&& E3q S4 FHo12M
=0) #FEo] FHAE JAHAA Fofubgo] 313
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289 AksE2-ol A high valent9] $4 F4o|L
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A o7]e] F3HR Ho|F&o]lL] AtstAtel= por-
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F3 F40)2¢ L¥ porphyrin AE-E FoiA2
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e Wshe dojux] et F ujak-#44
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2 Aol e &l Ashikgel A v|4tks}-3
4 F4o]l &S X33} metalloporphyrin®] 24
4L s F50122 GalllDE 28z
2]7t=+ tetraphenylporphyrin(TPP)3} TPP2] 47
phenyl719] 7t para ¢Xe] Az FAA A7 E
7}21(p-CH;0)TPP, (»-CHs)TPP2} A=} A4 %)
#2712 7BR@P-F)TPP, (p-CDTPP e|x A3t
JAH Aol & A4 5 U F)TPPE AHE3H
t}h. o}5 2HE-9] AL o)n] WER upyel] o3}y
FA s

Ga(lll)-porphyrin 2H&-& w2 23 4
k- ()3 #oh

cat.
—_—
CH:Cl,
products(epoxide, aldehyde, alcohol 5) (1)

Olefin + oxidant

¥kS- (DellA] 7] A& ARS-gE &9 & styrene, cy-
clopentene, cyclohexene 50143, 4HAls= NaOCl
olgith. RE uhg-2 50 m/ SafAel oF 308 7l
ALE F3AZ F ZoRA(L0 pmol)2 7] (1.85
mmol)& 4 m/9) CH,Clol| ¥ o] §-8ej) NaOCI(5
mmol)& 7}t ch o] uhg-& {7147 84ke)
EFY ukgo]|B 2 hypochlorite o]20] f7|422
Z o= &2 phase transfer agentql benzyldime-
thyltetradecylammonium chloride(0.1 mmol)E #
7}slgde). 25 oil bathE o) 43l 25C 2 xA

—333—



334 T - BBE - SEK

Table 1. Ga(IlD)porphyrin catalyzed oxidation of sty-
rene with NaOCl

Table 2. Ga(IlDporphyrin catalyzed oxidation of cyclo-
pentene and cyclohexene with NaOCl

Substrate Catalyst Conversnonwﬁ Substrate Catalyst Conversion Product
(%) A B C (%) A B

%) (%) (%) (%) (%)

Styrene  Ga(p-CH;0)TPPCI - - - - Cyclopentene Ga(p-CH;0)TPPCl 48 58 42
Ga(p-CH3)TPPCi 5 40 60 — Ga(p-CH3)TPPCl 55 53 47

GaTPPCl 6 50 50 -— GaTPPCI 56 57 43
Ga(p-F)TPPCI 12 50 25 25 Ga(p-F)TPPCI 59 56 44
Ga(p-CDTPPCI 13 54 46 -— Ga(p-CDTPPC1 63 55 45
Ga(Fs)TPPCl 35 26 74 — Ga(F;5)TPPCI 67 55 45
“Selectivity (%) A: benzaldehyde, B: styrene oxide, C: Cyclohexene Ga(p-CH;0)TPPCI 56 46 54
phenylacetaldehyde. Ga(p-CH3)TPPCI 58 47 53
GaTPPCl 60 55 45

Ga(p-F)TPPCl 62 63 37

stn AL7FIANA 48 T AIFT Ga(p-CYTPPCl 67 60 40
Ga(F;)TPPCI 80 89 11

AAES &L o] $4% F microsyringe=
4982 #3}o] gas chromatographyE o] &3t +
slgdck. AEEe FFEEA(Aldrich) s 793k
Falslglct. £ Ao 243 GCx Hewlett Pac-
kard 5890A gas chromatographe]$12™ column-2
25m carbowax 20 M capillary column$ AH-83}¢d
t}. 74Z7]% FID detectors A}4-3t9d3 column
L5 30~100C 7}A] programmingdtgitt,

7142 AF-8(%)S Ga(lll)-porphyrin®] Ao
2} A3 W ¥9)e HaE veb el Hypo-
chlorite ©]-& &3] ZuAlo] W& styrenes
Abs}ab-S ¥ 9)(5~35%)+ cyclopentene(47 ~67%)°)
1} cyclohexene(56~80%)l ®l3led v] ZA vje}
YK Table 17+ 2). E£3}F cyclopentene]i} cyclohe-
xeneol] ¥]&led styreneoll A AE-8(%)o] HolAl=
AL zojAle] Aol WX substrate] A
Ao wjolat & 4= Qlt}h FeiAlz} gl W V)
2] A (%)L 1~2%2 AL EL AY F
Alg 4= 91k Table 13} 20 TPPE] para $1%]2]
2)g7)9) Az a3F e ot AR FA
A AR A 9 # A AN Ae
oFe] zhg 7HAE TPP 2iZt=ee 2% 4719
phenyl717} $leB2 X#7]d) ot AxA A
402 vehd = ot E g 4% porphy-
rin®) g7 A7 40 47 oS AL FgE
7} m A p-CH;0(— 1.08)<p-CH3(—0.68)<H(9)<
p-F(024)<p-Cl(0.92) &4 2 ZF7}3t}. Styrened]

“Selectivity (%) A: -oxide, B: -ol.

Abztulg-oj 4] A %h7|o o2 AJAS-E(conversion
%)) W3= 0%(@p-CH;0), 5%@p-CHa), 6%(H), 12%
@-F) 2 13%p-Chz Z7tsiglen, 4039 F7}
A9t dA ) dogkel wWE ole gt Fo) AT
styrene ¥ut ohz} Table 29] 4+2F cyclopen-
tene} cyclohexenedll A% Fd& A3E ehigl
k. (—)9) dotE FHA AA FAA AFBTIA AS
porphyrin 2722l 97| F F7H|7|EE metal-
loporphyring] <ol F9le AxHEr} F71381
Al st} Metalloporphyrinell Al ZA413<40]2-9] A
A5 7} Zoks = e Suake s o] Foix]
£ AYA FHo] vl & o] A Dk 22l metallo-
porphyrine| 4ogkel tf & & AAE @7|= AdAe]
74 A#E sHA o o] FEL OClI™ o] e
substrate®] A FA& o] A IS FUER
o) & &9 2ojln AL FrletA Rt o] 7ol
g (DellA EojA 2 2145 Ga(llD)-porphyrin®]
Zo|z EAE AAE YolFe A#r|B AxE
Pl AF7)eA FEe] &Ae] FEE &
olck &3] 207he] FUAE 713l Ga(Fs)TPPCl #
B2 143 substratedl] 374 ¢l°] metalloporphyrin
Zd) 7} =& A 8(styrene 35%, cyclopentene
67% % cyclohexene 80%)2 e it} Ga(Fs)TP-
PCl #5-9] & Zvlz &4 TPP| ¢ 4714
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