4 Nu + H,0, M_'_W_L_T_'.. NuO + H0
Nu & ROQH M—W——T-'- NuO + ROH
Rz H , Alk, Acyl
\ /
Sz R,S, R,S0. == . QJN' etc
Nu=RS , J=={ , RN tc.
M + ROOH == [M - ROOH] 5
g.’.ﬁé/l' E:>3<?
N H -Bu'
[M-ROOH] +4 S — SO + [M'ROH] 0/ou 0 i o-Bu
2

[M-ROH] + ROOH =— [M:RO0H] + ROH

5 JACOBSON, TANG, MARE S, 1978

Eloclrophilic  oxygen transter

MNucleophitic oxyges (Iraasfer

0 ‘l’ | | ‘0 \)\I
4 o :cac' = I-C-D-O‘-l".-%. ~Rg a

OREW, EINSTEIN 197)

iWo =

MIMOUN, ot o1, 1983

o\‘.’ _o o\'l’ o

o o]
7 /o
\ll ro oM,

LE CARPENTIER, SCHLUPP, WEISS, 1972

ro sf(cw), n},r 0

Oxidant

RCOH  V-TONP MO-TEHP  MoOgL
O 1 ~3210Y  ~ax10? A0
Sotvest  Denzene  beazene benzens DCE
RELATIVE RATES AT ~25° L

-$- -i- Solvent
RCOM 1 03 Dioxane
RCOM ) 2x10°? EtOH -Dioxane 70-30
RCO,"  ~0 921077 EtOM-Dioxane 70-30
v-TeNP 2x%07? ELOM
Mo-TOMP ¢ ? x10°* EION
Mo Oy 1 ' 2102 EtOH
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MO(VII-CATALYZED OXIDATION OF CYCLOHEXANOL

1
(Cyclonexonol os solvent)
[ ] 0
{pase) -4l ;) alceo}
# ForT @ @ P (NH)g Mo, 0,, ™ sex)
1 . ’ ’s K2€0, /Bu NCI
2 ‘ Hy0,/ THF
2 1 2.9 69.7
3 2 0.8 .9
€ 0In Cugom® 0 3.7 ws?® same as above
'\’
(88 %)
oH 0
Rovile Mody(acocsy . 10207 B M0, cus 10T L pasce cCghy, 070" OH OH
0- Cyclonexonot 1 M 1n cu,cn b - inftiol rote
12 3
GUIOATION  OF ALCOWOLS UNDER  MMASE - TRANSF €A CONDITIONS AT 73°¢C i Te r 0 e
o el
: [ 1
Scatal Satayat Unin) Prosuct (viele %) o7 \\J BN o’/ \\o Bu,N*®
Cyciohmanet Mo 150 Cyclohenanene (98) ? \ '0 0
" w [Y)) b -es) 'C . C "‘
Meathel Mo 210 Meathene (~95) 0 0’
- w 120 " (s - 1 4 J
Sernenl Mo 120 Sernencne  (~93) ~ 3.
. ' . (-93) - t
P ” 2wctinone  (-35) t:yclo:o:mol Oxidant 10K, s Soolcvsm
Smzyl slcohol w 30 Seazaidsryde  (85) 12 -1» 0.52
a4 3. 45.0
OCE (10m)- water (1m1), pH=3 (Ms), 1.4 (W)
Substrate : M0, . catalyst : Aliquat 336 : 1:(2-6):01: 0.8
“
Altylic Alcohots
oM OH
5
O e
TBHP - Mo 98 2
T8HP-~- V 98 2 R
8 |
PBA 92 o—R L0--=- _T
P P
i M
Ml:'oulyuc alcohols oM M 6 -~ 6 0

OH /o 0
Q . Q 0 \/=L Ly |

98
9%
60

2
2



Me-TBHP Me - W30,
Ea (Xcat/met) 1ogA Ea (Kcal/mel) Leg A
R,S 15.7 154 129 2.8
,.—_-( 20.4 149 188 14.2
oM 281 20.2 173 1.3
W

ENANTIOSELECTIVITY

a) CHIRAL REAGENT

b) CHIRAL SUBSTRATE

(chemical or biochemicat )

SUBSTRATE  DISCRIMINATION  ABILITY
Altylic alcohols >Atkenes ~ Sulfides
2
o w5 %,
RO ! /0\¢
13—0R
o/’r\ /o OR
Rz ifr
Substrate Solvent T e %
cu,-O-s-cu, OCE -20 s
O—s-c(cn,)3 Toluene -20 35
CI-OS-CN;-CH;-GI Toluene ~-20 14
DCE =77 46

Orons-on

On i
Geraniol N Linatool
26 1:8
|
V-TBHP 99 : »9 99 : »1
Mo O 99 : > ~1:99 |
|
9 .
' T (oPr'), TBHP F |
\I/ (+) DETY " _-OH J
S % ee :
o
OH on 1
! Ph
65% e.e. |
{
v , .~ on o
P o '
23 % e.e ?
|
|
i
=
1i (oPr '), i I
R,-S-R R;=-S-R
e (#) 0ET ' : $
ee 30-90 % 3
ee. max. R, :CHy; R, = p- CH,-@-
)
TE (V) : TPPH: (+) DET : H,0
1 2 4 ~0
1 1 2 1
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25
23
COOM t".OO“
X e HaN o= b MM o=Ca
I\ . )
SN, LY THQw) -Towe 2 “wemx @), o @),  ee0n
° s s (:)Zg'ELCE Sf) L Y A & ] :’?‘: 0-?-:
™ ™ P! CHy CHy
I (s.8)
Separation Me
0
83 % e - (B%) I(nx) _ % '
IH-mR o 0 \ma PBA \m.
= ] -5°C, CHCL _
[ S-Me 3 's Me
0
=) n\.:u,:.q:t R*= (R) Mesityl methyl carbinot e 20%
pelarimet .
24
(4% -
M wo-cth K,

H 0
1

| MCPBA O
k N 0\ e "= ,00“ T -
==C- [k - S -
O’ c‘s C-Q H0, - OH™ O_!C c\ O ) ; X
H OCH;  phase-transter consitions H R OCcH, X X

ee. 5%

epimeric ratio ee. ~100%
0 P 0 H 98:2
2V2
A b= OH Ph)\T7< e.e. max 95 %
PA" Sy CCl cat KA X = S0;Pn, s0, @-u . COOMe
cat ® H[N-CH-COJ, N4-BL"  m = 10-30
R
n N ¢ 2
R-s-g' Aspergitus niger o ¢ o R:p-Tol
R' = Bu!
9% e (+)enantiomer
Ph M ooy Ph";ou Po M oo
Y MCPBA Y 0 O \t 0
s s? s
0
Montierella. .
Xj .] Q R-S-R' — isabellia o % R :p-Tel
R'z g’ or Me
”m:sr':"é'"' o.¢. ~100% ~ 100%ee. (+)enantiomer
20
psasudomonas 0\
CH,=CH-(CHy),-CH=CH, OLEOVOTaBs ¢y o cu-(Chy) -CH—CH,
e.e. 80%
A\
h = Coabipg CH= CH, corynebacterium _equi (IFO_3730) A -CuMyy CH=—"CH,
e.e. 100 %
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