OKSIDACIJE

1) Zasiéeni ugljovodonici

* Reaktivnost C-H veza: prim < sec < tert

1 : 110 : 7000

Et Et
NaCr,0, O
o U vorrsyal e w LN
C s
Et . Et BB
41% 36%

* Retencija konfiguracije

1 1 1
R/—AO\> _OH R 2 B

Rzlu.._ Rzll... . R lﬂ
)—H G//Cr\ — ) //Cr(OH)3 > ®

R3 o~ OH R? 0 R
R! R!
R, OH H,0 R2u, ] _Cr(OH),
R3 R3 O
K,Cr,0,, H,0 OH

HCIO,, AcOH

/\/\<H/
KMnO
—_ e OH 399%
H,0,s. t.
HO

HO

* Kuhn-Roth-ova oksidacija

CrO;

4 CH,;COOH
H,SO, konc. 3




2) OKSIDACIJE ALKENA

A) Hidroksilacija ili

OH

fragmentacija

B) Epoksidacija

C) Alilna oksidacija

Rl

OH R?

A) HIDROKSILACIJAIFRAGMENTACIJA C=C VEZE

KMnO,

pH-zavisno

—
AN H 12
R2%: O/ oe P R2 B
H H
(MHOA‘
pH 9
00
MnO,
\J
H
< H (]
RInE—9 4° RN OMnO,
&l | —
2072 /\
Ao ° R0
‘(/@
OH
R'—CO,H
KMnO,
+ é

R2—CO,H

OH

ili Rl\)l




KMnO,4, NaOH OH
> 40%

BuOH, H,0, 0 °C OH
H
\CHO
KMnO,, MgSO
T TEY G g 55-66%
H,0, aceton, -15 °C
‘CHO

Stereospecifi¢nost dihidroksilacije

R R
R R
| KMnO, H——OH meso KMnO, HO——H d,l
cis H——OH (eritro) | cis H——ony (treo)
R R
R R
KMnO,, H,O CH;(CH,), (CH,),COOH
2 > o 81%
NaOH (visak) H H
HO OH
CH,(CH,), (CH,),COOH
CH,(CH,), (CH,),COOH KMnO.. H.O HO 0
—_— 4> 2
>—< > ¥ > 75%
H H H,SO, dopH 9-9,5 CH,(CH,), (CH,),COOH
o) OH J
KMnO, (kat) CH;(CH,),COOH + HOOC(CH,),COOH

NalO,,pH 7,7



OSO4 Superioran reagens u odnosu na KMnO;

pogodan za asimetri¢ne dihidroksilacije;
ekstremno toksican!

pyr

0s0, o, 0 KOH = OH
P—> '(;)\ m 70% (* H,S,NaHSO;)

yr -0 I\ TN OH

Me 1+ O E

Me  Pyr
OMe OMe
OMe OMe

050, (kat.), NalO,

> + HCHO
N dioksan, H,O CHO
OAc OAc 79%
* Ko-oksidansi: K3Fe(CN)y, NMO*, H,0,, O,,..... * NMO= @
N o
K,0s0,: bezbednija varijanta OsO, Me O

OAc

050, (0.5%), NMQ_
H,O, THF

100%




* Asimetri¢na dihidroksilacija (Sharpless-ov AD-proces)

Hiralni ligandi na bazi Cinhona-alkaloida (kinin i kinidin - "pseudoenantiomeri")

H

Dihidrokinin-p-hlorbenzoat (DHQPCB)

@x 050, (1 mol %).NMO
N— Co,Me DHQPCB (kat.), THF, H,0

H

MeO

Dihidrokinidin-p-hlorbenzoat (DHQDPCB)

OH
@x 72% , 99% ee
—CO,Me

HO
CI'O3 za oksidaciju 1,1-difenil-alkena u karboksilne kiseline
OAc OAc
PhMgBr Ac,O
> > ~__Ph
Cone EtZO, PhH ACOH
A Ph
AcO AcO
CrO;
OAc AcOH, H,0
CO,H
+ Ph,C=0

AcO 60%



0
03 @O/ 2y -—> @O/ \O@
© R?
1 2
R R o} R! X
[ - — |0
R3 8 R3
1 ®
R 1° H,0,, H
O + R3—CO,H -—
. ili CrO, >r o 3° LiAIH,
ili KMnO, R iliNaBH,,
ili RCO;H R3— CH,OH
2°| Me,S,MeOH +
ili PhyP
ili H, + Pd/C R\
ili Zn/AcOH OH
R2
Rl
>=o + R3—CHO
R2
NNNN\FA 10, McOH_ NN 0 75%

2° Me,S

1° 04, CH,Cl,, MeOH, -78 °C
3 2 V© > 82%
2° Me,S, -78 °C do s. t.
\
O (@]
(0]
1° 0;, MeOH
—> 90%
2°H,0,, H
(@]
OMe
CO,Me
Blrcb 1° 05, MeOH
2°Me,S X
: CHO



Hg(OAC)Z

Hg(O,CCF;),, Hg(ONO,),

HgOAc
R Hg — A
OAc R
/(j__ Hg(OAc),  NaBH,
: > >
07} THF :
HO/
N=C-CH;
. _HgNOy), P
/\/\/ >
CH;CN,s. t. R=X 7
HQ-Me
Me_ ’7 H
Hg(OAc), = s
= — ===z
CO,H MeOH, A H \\@/I CO,H
PIIg
OAc

()
OAc

40%

OAc
HgOAc

OAc
NaBH,
—_—

frontalin

NaBH,
—_
NaOH
H,O0
CH,;CN o

NH

70%

OMe H,,
|"

HgOAc

lKBr Br,,H,O
l HB
OMe

)\/C%H 75-85%

Br



Wacker-ova oksidacija: PdCl, / CuCl/ O,

PdCl, (kat), CuCl, O, 0

PdCl,

R
— -

OH
@Pg’\ 20 H2 CLPd/er )\
c’ -PdHCI R
H OH
L -HCl
Cl,Pd Pd(0)
Cu(I) Cu(II)
02 eOH

PdCl, (0,5 mol % ), CuCl(20 mol %
N CHO 2 (0,5 mol %), CuCl(20 mol %) > \n/>< _KoH _
H,0,DMF, O,,s.t.

70%

= PdCl,, CuCl,, O,
H,0 > 59%




B) EPOKSIDACIJA

X
OH

R” 07
CO,H =\

CH;CO;H < PhCO;H < CO;H < HCO;H < < @I < HO,C Co;H < CF;CO;zH
CO,),Mg

NO,
PAA PBA m-CPBA MMPP TFPAA

* Priljezajevljeva reakcija

PBA ( ) O
/S E—— C,O\ _— /Q + PhCOOH

Ph CHCI, o

ph” \ A 75%

m-CPBA
68-78%
CHCl;, A
o)
=
PAA
CHCl;, A
Z P
m-CPBA



* Efekat susednih grupa, pH, puferi

CO,H o
Q @I H--O_ =N HO, Q
CO,H C

>

HO B HO

A OH OH
H,0,, HCOOH HCOOH NaOH
_— > 0 - 5 —_—
-.II HZO 'I|I

OH

73%

COCF,
OH
CF,COOOH

D P P P Pt N —_ _
N + OH

\/\/\/\/\)\/OCOCF3
OH
HCL, H,0
OH €

95%

* Kombinacije koje ne otvaraju epoksidni prsten: PBA / CH,Cl, ili CHCl;; MMPP / Et,0; PAA /EtOAc

* Bolje reSenje: puferi

O (0]
NN e PN
—_— 77%
O/\ o) O AC OQ/\ o
TFPAA, TFA 0
AN ’ - A~} 81%

Na,CO,, CH,Cl,

0
TFPAA, TFA
=( ’ > Q( 84%

CO,Me Na,HPO,, CH,Cl, COMe



* Enol-etri, enol-estri

OEt
OEt OEt o
O/ PBA (} PhCOOH OBz
—_— o _— e
Et,0,0 °C OH OBz

30 sek.
61%

PBA

CHCl;, -5 °C On,
AcO AcO

160 °C o \\
P $H @

p-TsOH

%W@ .

H
H
l o)
85%
H
- H
OP \%
o
QO/ o

®

* cis-Stereospecifi¢nost

H
R! K
j Perkiselina
_—
O
R2 Rz R
Z cis
1
1 H
Perkiselina
(@]
R2 R? H

E trans



* Napad sa sterno manje za$ticene strane

—
CHCI,

94

CO,H

Et,0,s. t.

* Direkcioni efekat OH-grupe

0
0X
O’ PBA
_

00X

benzen, s. t. *
X=H 78%
X =Ac 24%

* Sporedna reakcija: Baeyer-Villiger-ovo premestanje

o] /(i?</\H_0Ac
0 O
N PAA,NaOAc PR\
e AcOH N\ A
H OAc

72%

nQ

00X

o

7%

18%



H,0, /NaOH; ‘BuOOH/NaOH

(‘NO H,0,, NaOH ¥) P/\(\e o
) - HO/O\/\/O o) I>VO
H-0-0 -HO
0 0
H,0,,NaOH
MeOH © 72%

H,0,,NaOH
MeOH

%—O—OH, NaOH
O

/\/CHO > CHO .

Ph MeOH, 35-40 °C Ph/<l/ 73%
pH 8.5
(Ph H,0,, NaOH H, Q (Ph
— —> o Q
Ph CN MeOH, pH 8,5 Ph/L\,NH2 60%
o)
O
— H,0,,NaOH H H,0,,NaOH —
MeOH MeOH



S[]éi[‘p]@SS-Kal‘Ska—jeva asimetri¢na epoksidacija alilnih alkohola

HO OH
* Reagens: Ti(PrO), + >—< + %—O—OH

EtO,C CO,Et

(+)-DET TBHP
ili
(-)-DET

N Ti('PrO),, TBHP
(R,R)-(+)-DET 77% ;95% ee
| OH CH,Cl,, -20 °C
| i iY
OH TI(IPI'O)4, T‘]SHP> < OH 91% : >96% ece
n-Cy4Hyg (+)-DET, CH,Cl, n-Cy4Hyg

* Kineticko odvajanje

_{=\_ Ti(‘*PrO),, (+)-DET>
+
Ph oH TBHP (0,6 ekv.) Ph OH Ph OH
Me Me

80% ee

k



* Reakcije epoksida

2 Li—CSCH.EDA _ < HO,
L</\/ DMSO,s. t., 15 h 75%

/

OH OH

Ph\V/O\V/l\\(ﬂ _EEQEEEL_,. Ph\v/O\v/l\N//\\ 74%
" E(,0, -40 °C H
OH
OH
o9 Red-Al :
n-CH,s~ N “on —ar > n-CH,s”~ "oH 90%
H Br
HBr, H,0
—_—
H— CHCl,
0 OH

BF;+Et,0

benzen

99%

BF,+Et,0

benzen
OHC



C) ALILNE I BENZILNE OKSIDACIJE

Alilne oksidacije

SeO,
1
R R H,0
_Se” AH Vel ™
o 0 HO o

R\/\rof; -
-Se?

H OH
Redosled reaktivnosti alkena:
* disupstituisani > monosupstituisani >_/
*

*CH, >CH;>CH *
* endo > exo O/
* moguce je alilno premestanje

SeOz,H O o OH

55%
tBuOH
OH
SeOZ, dioksan OH
+
H ,0,A
68% 23%

SeO,
Z —_—> G
EtOH CHO 55%
MeO,C MeO,C

RA~NOH



Aco

ACO

CrO,

HO

CO

LEt
Seo2s AcOH
A
OAc

O
CI‘OB, AcOH
* :

Cro3.DMP

CH,Cl,

O

(o

1°SeO,, EtOH, PhH,
>

2° Ac,O

AcO

DMP =

Z T

AcO

75%

z

OAc

75%

77%



O, 9
. hv .
0-0 —> 0-0 —
T,=100s
H,0, + KOH + Br, —» 0=0 (S))
RCO;H + H,0, —>» 0, (Sy)
(PhO);P  + 0y > (PRORPA O —= 0, (8))
(@)
> sens: Br Br
Av. + O, + sens 0, (Sy)
NaO (0) O
sens + Av sens (S) sens (T;) @ /
Br Br
sens (T;) + O, sens + O, (S;) : CO,Na  Eozin

_OH
0
AN + 0, —_— \ /
Bengalsko
crveno

Moguda prelazna stanja
0. & \
o 0-0 "y Pl
L L@H @oj|: N
/@ ]\;1@ )
Me,N S NMe, CI

Metilen-plavo

v (W), 0, ©:§<)OH Na,SO, @Ig<)H 5o,

metilen-plavo

11%

(jf} 73%
H 0,
hv, hematoporfirin
> +
"
HO HO
H

piridin

8% 44%



BENZILNE OKSIDACIJE

CrO, o)
CrO;, H,S0,40% OH
100 °C > 80-85%
@/\ .
CrO;,H,0 o0
250 °C °
O
X
CrO; OH CrO;,
— e — + CH,;COOH
Me COOH
CrO;
—_—
H,SO, konc.
NO, NO,
NO, NO,
(0]

R
CrO;,10% u AcOH
: >
s. t.

90%

RZ

Rl
Na,Cr,0,+2H,0
> 70%
AcOH, Ac,0,A OH
O O O
Me
CrO;,H,S0, H,S0O,
—_— —_—
Ac,0,5-10 °C H,0,EtOH
NO,

NO, NO,

CHO

66% 94%



KMnO, Ar—R —>» Ar—COOH

CH; COOH
®
KMnO,4, NaOH H;0
= 70%
H,0,95 °C <20 °C
HgCl HgCl
KMnO, COOH
—_—
COOH
HNO,

HNO,
Me e Me COOH 599%
A

3) OKSIDACIJE ALKOHOLA

2 2 R Rl
R! OH +  Oks —_— 1 O—Oks—-H —_— o
R § + Oks-H

H H R?

H,CrO, (H,Cr,0,)

Na,Cr,0,,H,S0,
H,0,70°C

94%
OH

CgH 5 CgH 5

Na,Cr,0,+2H,0

> 0,
| AcOH, 25-58 °C 96%
HO : 0

o~}
-
E e
E ey
E e

+

HB



Na,Cr,0, CHO /\)\
T<o to> S
/\/\OH = - P D — PN
»,SO,4, H,0 o
l Cr(VI)
O

K,Cr,0,,H,SO,

OH
e H,0, destilacija tokom /\CHO 49%
reakcije
/\OH CrO,4,H,S0,4,H,0
Z destilacija CHO 35-41%
OH o

)\ CrO;,H,S04, H, O )I\
80%

CrO;,H,S0,,H, O> Qﬁo
CH,Cl,, -5-0 °C 67-79%

B \\ -  E—
Cr’OH
DN

o

CrO
— 4 ‘eB —
3,2

B H
OH 3 N

45%



H | 27\\\5 OH! 27\\\?

1 : 18
HO H HO
1 : 2.5
1 : 2 ’
Jones-ov reagens: CrO; + aceton + H,SO, + H,O
CO,Me CO,Me
2OH o
- Jones
o,
| titrovanje ) 88%
CO,Me CO,Me
OH Jones O
— 70%
o (0]
OAc

Jones
80%




(’BU.O)ZCI'OZ (eksplozivan)

OH ‘Bu,CrO,

‘BuOH, petroletar
A e P P
OH

Sarett-ov reagens: CrO; 2Pyr u piridinu

HO. a
O CrO;4
o) H —_—
</ piridin

X - CHO

‘Bu,CrO,

'‘BuOH, petroletar

Ph R Ph
T S Oph CrO; Kl
:07 piridin

CrO;
piridin
OH

CrO;
OH piridin

CHO

CHO

88%

65%

85%

89%



Collins-ov reagens: CrO; 2PyruCH,Cl,  [ROH]:[Cr(VI)]=1:5-1:6

OH CrO;«2Pyr ©
- 0,
CH,Cl, 98%

Collins
NN o CHO 93%

CHO
—< ~oH
= Collins
—_—

99%

XA

Collins

PCC rpiridin-hlor-hromat" CrO; Pyr HCI <«— CrO; + HCl + Pyr
%’_J

OH OH
PCC, CH,CI,
—_—
93%
OH

\ PCC, CH,Cl, \

—_— 91%



OH

HO

PCC, CH,Cl,
—_—

Q)

os Lo — >
OH T
Z2NIC)
o) o)
PCC
—_— ® —>»
CH,CI, |5 ? OH
H z
PCC, Al,O,
— 82%
ili CHO
PCC,NaOAc

OH

OH

OH
----u/

PCC (3,7 ekv.)

CH,Cl,,s. t.,2 h

PCC (3 ekv.)
>
CH,Cl,

PCC,NaOAc
CH,Cl,,s. t,,2 h

PCC
e
CH,CI,

Cr(VI)
e

OHC—<>---- CHO

CHO

60%

90%

72%

(-)-Pulegon



OH CHO

PCC (1 ekv.)
MeO N _— MeO N
CH,Cl,,s.t,1h

CHO

OH PCC (1,5 ekv.),NaOAc -
CH,CI, : dioksan =1:1

53%

HO HO

Pyr 2
PDC CrO; + H,0 — @ Cr,0, ©

NC
H

*uCH,Cl,: RCH,OH —  R-CHO

*uDMF: RCH,OH —» R-COOH

I on J
o PDC 0~ CHO
e —— 92%
CH,Cl,

OH
CHO
><O PDC (1,5 ekv.) ><Oj/\)\/
T — 70%
CH,Cl
0 e ¢!

o OH 0
>< b >( COOH .
DMF 65%

0 0

PDC
DME, s. t. COOH  83%
OH
H 0
z PDC (1,6 ekv.) -
—_— 67%

DMF,s.t,6h

76%



Mn02 za oksidacije alilnih i benzilnih alkohola

MnO, MnO,
7 S — AP Ar-CHyOH ——  Ar—CHO
H,O0 200 °
* MnSO, + KMnO, —2H> Mn©, xH,0—0200°Cy MnO,
p

* Rastvaraci: petrol-etar, Et,0, CH,Cl,, THF, CH;CN, aceton, DMSO, DMF, ...

\\\\ \\\\CHO

OH MnO2,petrol—etar>

80%

6 dana, s. t.
Vitamin A Retinen
MeO MeO
OH O
MnO,, aceton
MeO OH MeO OH 94%
s.t.,5h
HO MnO, HO
—_ 80%
OH
CHO
MnO, 90%

—
CHCI,




KMnO R-CH,-OH —» R-COOH pH £ 7
4 2

CO,Et KMnO,, Na,HPO, CO,Et
MeSO. H.0 > 51-54%
OH 8504, Ha 0
petrol-etar, 15 °C
OH o)
PR KMnO,, H,S0,
—_—
Ph CO,H H,0 Ph CO,H 65%

\)\/\/\/OH —>KMHO4 \)\/\/\
COOH

H,S0,,H,0

Ag,CO; / Cellite Fetizon-ov reagens

A . A
AngO3/Celllte>
OH benzen | CHO 95%

Fetizon
E— — =0 80%

OH
Ag,CO,/Cellite
Q:Sjj S
benzen
HO (@]

OH




Oppenauer-ova oksidacija AI(O'Pr),, Al(O'Bu);, AI(OPh),

R2

Q Al(OR),
R R )I\ O:)to
OH + Al(O'Bu), =——= O0+Al —m» | —
R2 R! ~¥ [—Me
3 Rz H oy
S

R
(RO),AlOiPr + >=o <

BuO), Al
(BuO); 80%

aceton, benzen, A

Y\/\r\ M
OH O
(0}
O
"o )I\ , « |
, A1(O'Pr), >
| A
Al(OiPr)3
_—
aceton
HO (@)




Dess-Martin, Periodinane, DMP 1,1,1-Triacetoxy-1,1-dihydro-1,2-benziodoxazol-3(1H)-one

HO\ O ACO\ [OAC
I If I\_OAC
KBrO; o AcOH, Ac,0 o
—_— —_—
H,S0, 100 °C
CO,H
O (0]
Periodinane
H
DA 0
__bmp oy )\\ .
\ 90%
CH,Cl,,s. t. — 5
on )
L (@) _

DMP, CH,Cl,

s.t,2h 64%

DMP, Pyr

—_—

CH,Cl,, s. t.
0,67 h

91%
OTBDMS I\I/Ie
TBDMS = Si-‘Bu
Me

OTBDMS

DMP (1,5 ekv.)
e
CH,Cl,, s. t.,
1,5h

87%

SPh SPh
& DMP (10 ekv.) o
_

N, CH,Cl,,s. t., N,
o) TBDMS 15h o) TBDMS

70%

lllle)]
s
o

CO,Me DMP (visak) — CO,Me
—_—
CH,Cly,s.t.,1h 98%



Pb(OAc), 2Pyr

Pb(OAc)
A 4 CHO %
PhT X0 —>Pyr Ph/\/ 90%

piridin

\/\/\CHO 70%
OH Pb(OAc),

NN —_—

benzen O\/ 50%

0] OH . 0] (0]
Cu —
(0] (0]
Ph Ph
Ph)‘\( Cu(OAc), (kat. kol.)> Ph)‘\n/ 90%
OH NH,NO,, AcOH, A o
(0] o
Cu(OAc),, AcOH
(CH,)g , > (CH,)q 89%
A,1 min

OH @)



Oksidacije pomoéu DMSO-a

* Pfizner-Moffat-ova oksidacija: DMSO + DCC + TFRA Pyr

visak 3 ekv. kat. kol.
_ ® —
o H
(I)@ .© Cy/N%/NHCy
N=C=N + > 1
Me—S~Me o<) }F
5% 20— C—R?
O =T
DCC DMSO H H

-Me,S R2 R k
1 2 2 H H
R TR P & H’\,Pyr HN
TFA+Pyr= F,C 0> O
. yr =
I G @),
o)
DMSO,DCC
NN 2 CHO %
OH TFA«Pyr, C¢Hy 100%
OH CHO
DMSO, DCC
84%
TFA«Pyr, CgH,
* DMSO / Ac,O
Ac,O \ O R,CH-OH R C/O\S/
DMSO ———» @s—o—< — > 3 S R,C=0
“AcOH / “AcOH 7 “Me,$
xR
DMSO
Ac,O

OHC




DMSO,P,0,, o
_—

65%

Swern-ova oksidacija: DMSO + TFA + EuN ili DMSO + (COCl), + EtN
viSak 2 ekv.

Y

CH,Cl,,-78 °C =3 0 °C

OOCCF,
30 °C
\® n z S O _CF
S—0—C—CF, g Me” N \ﬂ/ }
o)
0
\seo E c—c | © 60 °C \s(‘9 Cl eCl
—  — J—  c— é —
/ i ¢l -0, -CO, /
o)
Y X I
HN” ~Ph 1° DMSO, (COCl),, -78 °C HN” ~Ph o HN” “Ph
; OH 2°DIPEA“‘( 78 02201 t> i O S ; on %
-, - Oos. 1.
Ph/\/ Ph/v Ph/\{
OH

\_

*DIPEA = Et—N

O\/OH 1° DMSO, (COC),, CH,Cly N
=0 96,4%

N |

o)

| 2°Et;N, -78 °C do s. .

Boc |



OKSIDACIJA GLIKOLA

Glikolno raskidanje
Criegee-ova oksidacija

Pb(OAc), (OTA)

/\/\/\/\/\(\OH
OH

+ CH,O
OH
OTA
A AcOH
OH
OH
OTA
AcOH
OH
OH
OH
H
H—T—OH
H——OH

COZ/\/

R _Pb(OAc
Y\O ( )3

Pb(OAc),
AcOH
OH
R (o)
- NP
y\/ ( )y
o
OCPb(OAC)3
1
/'\ e}
e 7
AcO H
L _ 0
IOAC O::
@Pb~/op 100
/
o
OH
3800 1 H
orA OHC CHO <A @
AcOH ~N AcOH OH
OHC-CO,Bu" 77-87%

OTA (sporo dodavanje)>
benzen, 25-30 °C




HIO,, NalO, Malaprad-eova reakcija

OH KIO,, H,SO,

—_—
HOzm HZO?EtOH
OH

NalO,, CH,Cl,

Lo on
O A —_—
O NaHCO,, H,0

H o—{— <30 °C

HIO,

HO

OH



OH

4) OKSIDACIJE FENOLA  K,Fe(CN),, H,O,/Fe2*, ON(SO;K),

OH * 0
K;Fe(CN)g J
—_— -—>
pH>7
K;Fe(CN)g
o — 0O - HO OH - o o

K3FC(CN)6

(0] O O O
K;Fe(CN)g . 0,0
— <> — —>
eOH
0,p
0 |
O
® ¢ Y’
N A
0 %
o (@]
HO (@) O
HO OH K;Fe(CN);
— o Usninska kiselina
OH OH

OH



ON(SO;3K), Fremy-jeva so
Fremy X=H Fremy
pH >7
H ON(SO;K),

Fremy X=R,OR

CO,Et CO,Et
F
\@f&i remy ﬁfgf 85%
N N
\ \
H H
Fremy, 2 ekv.
—_— 93%
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* R-CHO — R-COOH

CO O'MnO3
NN KMnO, " p—° R OH
- - —
CHO 55 0> R-C O-MnO, (
H H
tOH,

<o CHO KMnO, <o CO,H
T

]: :I ” |: :I 90-96%

o H,0,70 °C o

ﬂ\ K2C1"2075HZSC)4’H20> ﬂ\ 75%

o~ CHO 100 °C 0o~ CO,H

in situ
AgNO; + NaOH E— Ag,0

Ag,O

NN CHO A COZH 60%
\/\( —>NaOH,HZO \/\( o

CHO CO,H

Ag,0
/A NTOH .0 /A 95-97%

S S

76%
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Ph < Ph 72%

SeO,
(@] 90%
(@) O
Pb(OAC)4
O (0]
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OTA,BF;+Et,0
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C¢Hg, 25 °C

86%

AcO AcO



’OA/AT
ASO,N Davies-ov reagens

© 0

i e Qe —a p/I_AT
= )I\/ ° =
)I\ — > )\ O\N—S@ — 0 +  ArSO,N=CHAr

1° KHDMS
2° PhSO,N(O)CHPh (1.5 ekv. H
N(©) (L5 ckv. ) 85%
THF., -78 °C
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0 0
0 o
OH OH MOH

1° KHDMS, THF, -78 OC>
2° Davies, 1,5 ekv.
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