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( Methods to prepare hydroperoxides

Autoxidation of unsaturated compounds !

General mechanism ! Initiation ! RH ., R

Propagation ! R" + 20, —— ROO’ fast!
ROO" + RH . ROOH + R" slow!

Termination ! 2R"
R’ + ROO’ , non-radical products!

2ROO0° —
For unsaturated compounds !
\302 30,




Methods to prepare hydroperoxides

Non-selective, multitude of oxidation products E !

OOH OOH

+ +
OOH
3 34 34 29
O . nombreux
é 60°C, 28 h OOH autres produits
OOH 10%
+ +

2 1

hydroperoxydes allyliques
20%

"HY6&' ()*+(1,-. /011231 HB%& " ) * HS%& " H#(&8A565.147.4887!
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Methods to prepare hydroperoxides
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Singlet oxygen ene reaction © Schenck reaction

1
O

U

production of singlet oxygen !

Photochemical methods : mostly employed !

Bengal Rose!

Methylene Blue!



( Methods to prepare hydroperoxides
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Singlet oxygen ene reaction © Schenck reaction !

Chemical methods:

H,0, + NaoCcl ., '0, + H,0 + NaCl
(PhO);PO; . "0, + (PhO);PO

MOO62- S 102 + MOO42_

Ph Ph
— o
Ph Ph

peroxomolybdates intermediates!



Methods to prepare hydroperoxides

regioselectivity and stereoselectivity

état de transition
le plus favorable produit majoritaire

0
2,4 OOH

o ~_ o, _ Hoo
\:/\% A

état de transition produit minoritaire
le moins favorable

9&%:&:;)012.1<%="#>#$?#0+24,-.$%/-(08 @ @MEB.!4A5A!



( Methods to prepare hydroperoxides
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Nucleophilic substitution on allylic alcohols !

OH Gp HOO OOH
v |H > vl |H v |R'
R/kR. activation de I'alcool R/KR. H,O R/kH
S\2
OH I - OOH OOH
/k- R H* Cat.‘ R—<@R)) H,0, N /k' R" 4+ /k, R’
R RI Rl Hzo R Rl R RII

Sy



Hydroperoxides of our concern

OH OH

I o, |1
| OOH

linalool
7-hydroperoxy-

3,7-diméthylocta-

1,5-dien-3-ol

$

Lin-7-O0OH!

P X
R-(+)-limonéne

2-hydroperoxy-
R-(+)-limonéne

U

Lim-2-OOH!



( Synthesis of Lin-7-O0OH

Schenck reaction on trisubstituted olefin !

Experimental conditions : obtention of 'O,

2H,0, MoOsZcat 15 . oo
pH 9-12
100%
M0203(02)42'I agent époxydant
ot
H,0, H,0 H,0, H,0 H,0, H,0 H,0, H,0
MoO, MoO5(0,)? MoO,(0,),% g MoO(0,)4? Mo(O,)4%

- jJ

agent peroxydant

CSD%E! F2!".18%,-.$%/-(08@ @B.!B8.14@7AG!



Synthesis of Lin-7-O0OH
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Experimental conditions : microemulsion

Schenck reaction on trisubstituted olefin !

OH OH OH
| H,0,, MoO,% cat. | . —
microémulsion, t.a. ™ OOH
| réaction de Schenck OCH
80%
32% 48%
rapport 4.6
phase organique 102 substrat
(dichlorométhane) Y

substrat-O,



Synthesis of Lin-7-O0OH
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Chemical derivatization (silylization) of the hydroperoxides

OH OH
X | + OOH
OOH

TBDPSCI, imidazole

DMF, t.a.

dérivatisation
chimique

A

OH

|f©

o

OH. \’/
O

Mixture of hydroperoxides

1

'BDPSCI| Imidazole

PMF

391 mg

1,2 Zq. 2 Zq.

8,5 mL

Two isomers protected

200 mg

1,2 Zq. 2 Zq.

8,5 mL

One single isomer
protected




( Synthesis of Lin-7-O0OH
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Deprotection of the peroxysilane !

TBAF, THF

is

/
| T OOH

KOH, MeOH
93% |
|
OH OH
KOH ‘
N | Si@ MeOH, 0°C puis t.a. N |
O‘O'© déprotection OOH



Synthesis of Lin-7-O0OH
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Derivatization/Deprotection optimization !

Weight mixture Concentration mixture Reaction Yield on the last two
hydroperoxides hydroperoxides time steps
200 mg 0,13 mol.L 1 2 days 13%
200 mg 0,11 mol.L 1 10 days 61%
200 mg 0,14 mol.L 1 10 days 59%
200 mg 0,21 mol.L 1 10 days 96%
19 0,21 mol.L 1 10 days 9%




Synthesis of Lin-7-O0OH

OH OH OH
| H,0,, Mo0O,? cat. _ | . _
microémulsion, t.a. X OOH
| réaction de Schenck OOH
80%
32% 48%
rapport 4.6

TBDPSCI, imidazole
DMF, t.a.

dérivatisation chimique

OH OH

. KOH \‘/

X | ‘MeOH, 0°C puis t.a. X | @
OOH déprotection 0-0

2 étapes 96%

protection sélective
rdt total 31%

H:#11 %,".12'3-4"#$%&8@44.!7B.!B466!



Synthesis of Lim-2-OOH

Schenck reaction

H,0,, MoO,% cat.
microémulsion, t.a.

= réaction de Schenck

P

59
Os

OOH

produit minoritaire

Sy2 nucleophilic substitution

OH " cBr,, PP,
| CH,Cl,, t.a.

A

é/Br

/:\

OOH
+

H202, AgTFA

THF, 0°C puis t.a.
Sp2

2 étapes 10%

é/OOH




Synthesis of Lim-2-OOH
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S\ 1 nucleophilic substitution !

: H,0, 0°C
X Sy1
48%
OH Y cat R" H.O OOH OOH
.IIR" R_<® 22 -IIR" + /k"R'
R R' Rl HZO R Rl R R"
Sy1

H:#11 %,".12'3-4"#$%&8@44.!7B.!B466!






