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or hydrolysis of triglycerides

ester) from Sunflower
acid (ester) from Castor oil
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ith ethylene and acrylonitrile

Metathesis reac turated fatty ester (from methyl oleate)

e Ethenoly
CO,Me Hoveyda I (2.5mol%)
d 7 > M + \/H;COZMG
)7 C,H,, r.t, toluene 7
Coc =93 % Yoc = 90% Yoc = 91%

[oleate] = 0.17M

e Cross m acrylonitrile?

CO.Me Grubbs II (5mol%)
~ 7 2 + Z N > NC/\/H.;COZMe + MCN
)7 Toluene, 100°C, 2h 7
1 equiv acrylonitrile Yield,- CM = 92%

C = 100% 2-4 equiv.

'ChemSusChem 2008, 1, 118 A
uek
2Green Chem. 2009, 11, 152 UNIVERSITE DE%i

RENNES
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AND ALDEHYDE FROM CASTOR OIL

acids 90 % ricinoleic acid

H
0 ;COH
8
CeH13
i pyrolysis
o
P RN COH
CeH13 H \/\(\/)/7 C11
heptaldehyde undecylenic acid
l o
C11
A
undecylenic aldehyde
id Sci. Technol. 2008, 110, 846 UNIVERSITE DE%@

RENNES 1



METATHESIS T

Metathesis reactio

e Cross met

Z Mg Yo

NS OF UNDECYLENIC ALDEHYDE
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ated fatty derivatives (undecylenic aldehyde)

ctron deficient olefins

Y= CN : nitrile-aldehyde
Y= CO,Me : ester-aldehyde
Y= CO,H : acid-aldehyde
Y= CHO : dialdehyde

ChemSusChem 2009, 2, 542
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Cross-metathesis Idehyde with electron-deficient olefin

> 0/ 8 + CoHyu

,80-100 °C
C11 C12 w-functionalized
aldehyde
Conversion Isol. yield (Z/E)
Mes’ N N. ‘Mes
CI// 99% 84% (E only)
CI'
e 100% 92% (E only)
92% 78% (E only)
98% 94% (2.4/1)
Efficient ¢ action with electron deficient olefins

rization of the Cl11-aldehyde

usChem 2009, 2, 542 E— EQ\“@

RENNES 1



thesis and sustainable development
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ble olefins as substrates
e cross metathesis

Objective : produce | chains with a conjugated diene at internal position

—(—/(:\)—C MeO,C )/
+ (RHR' RA(RY)

R1 _ Rz \_ J

MGOzc C02M9

7 f?

Int | alk i 7\ [ 7\ /
n1ern:1 alkyne: RT R2 R R2
R'= R? = CH,0Ac, C
Terminal alkyne:
R'= H ; R?= CH,0Ac, MeOCO,Et

) uen
UNIVERSITE DE €
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thesis and sustainable development
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ble olefins as substrates

Ot nolysis + Ene-yne cross metathesis

Objective : pro bon chains with a functional group at each end

/ 7
CO-Me R
)7 CH,= R—TR
>
) catal catalyst CO-R
O-Me I}_(/NM7
R

UNIVERSITE DE €
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Optimiza

mmol scale
)7
5> mol%)
/\H/ +
7 80°C, 3 h
O-A AcO
9 eq.
1e YGC =95%
Z:E=0.61:1
(1 mol%) | ) 7
+ OAc
/\H? rt.,25h
00% AcO
2 eq.
YGC =97%
Z:E =0.64:1
or
) 7
mol%) |
Z N OAc
7 , 30 min
2 eq. 3 0% AcO
YGC =97%
Yisolated =94%
Z:E =0.63:1

ross metathesis with 1-decene

Sciences Chimiques
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_oAc + YI\/OAC + W
self metathesis

AcO 2%

+ j)‘\/OAc

AcO
3%

+ ﬁ)‘\/OAc

AcO
3%

UNIVERSITE DE €
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Catalyst

0.5 mol%
1 mol%

1 mol%

First gene

2" genera

40°C,3 h

(X equiv.)

uiv
uiv

uiv

ficient

ligand are efficient

ross metathesis with 1-decene

) 7
| OAc +
AcO
Conversion

(based on the alkyne)
47%
53%

100%
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traces

GC yield

44%
45%

98%

UNIVERSITE DE €
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ss metathesis : Kinetic study

OAc ) 7
Grubbs II (1mol%
l/ rubbs II (1mo L | OAc| . M/
I Ar, 40°C, DMC 7 7
[
1 equiv. AO'y - 97%
C = 100%
—+—propargy| acetate
-8 1-decene
— e — A
—4—desired diene

——self metathesis product

&C ratio : product / standard

*
60 20 120 150
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fl\/OAC
+

AcO
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e reaction mixture

OAc ) 2
Grubbs II (1mol%
N + // ( L | OAc + XW + OAc
7 Ar, 40°C, DMC 7 7
OAc AcO AcO
2 equiv. 1 equiv. Y =97%
C = 100%

Intensity

i 2 g

| M -

N 33 - )
500000— I 7

_ OAc

: E' AcO” 37

- OAc v
2 50000— j’J\( W Z:E=0.64/1

] AcO” 31 35

_ 5 |

o] . T % J L
i T T T T T T T T T | T T T T T T T T T |
0 10 20

T

) uen
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An improved

inuous flow addition of the alkyne

‘Sciences Chimiques

.. de Rennes
at. Grubbs Il (1 mol%) J 7
DMC, 40 °C
’ ’ AcO Ac
1 h, Ar
Conv. 100% 90%
750000 : Continuous
. Addition
500000 Alkene/alkyne : 1:1
< Alkene/alkyne : 2:1
| Z
250000 j)‘\,o;\c /(/9?/3\(",:
0: J UNIVERSITE DE%L@'
5 RENNES 1
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cene-alkyne cross metathesis

ntinuous flow addition of the alkyne

I\
MesNYNMes
CI/,Ru _ 1 mol%
Cy:p
¥3 / CsH47
— + =
CgHq7 DMC, 40°C, 40 min R R
1eq.
stereoselectivity Conversion, GC
ield, isolated yield
(Z:E) y y
(0.64:1.0) 100%, 97%, 94%
7
(0.88: 1.0) 100%, 87%, 71%
OCO,Et
7
(0.50:1.0) 100%, 90%, 76%
7
(0.40: 1.0) 100%, 88%, 67%

) uen
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ble olefins as substrates

thenolysis + Ene-yne cross metathesis

ST
— 7
CO,Me _(/)7_ _(/)=‘
) cat.1 42% 7 3%
[ § '
C,H,
" oM ~ N-cogme MeOZCﬁL}\»—c
! 7
1 equiv Con 43% 20/ = O,Me
cat.1: )
cat.2: C
COzMe
EtO,CO Je )T
1 equiv. +
cat.2 (1 mol® EtO,CO
DMC, 40°C

yield =48%  GCyield =48% A
_ Z E — .1 1 UNIVERSITE DE
= 0.45/1 /E=0.1/ RENNES 1
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thesis and sustainable development
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ble olefins as substrates

ne metathesis from symmetrical substrate

A o>—: CO,Me
C
7
1 equiv. /
cat.2 (1 mol%) AcO
DMC, 40°C, 2 h PYTY

Z/E = 0.2/1

iv /é CO,Me

AcO 1 equiv. >_</:‘j7
—
cat.2 (1 mol%) AcO Ac

DMC, 40°C, 2 h 90%
Z/IE = 0.6/1
. Synth. Catal., 2009, 3571, 1115 BN —— DE%@.
RENNES 1




Ethenolysis + (

e

1 eq.

Et

EtOCO,

athesis from ricinoleate

o |°/o)l

7%
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CH2=CH2

C2H4, 1 bar

DMC, R.T.

Conv > 90%

wCOZMe

Hoveyda 2 (4 mol%)
DEC, 100°C, 2 h

conv. 95%

COzMe

>
EtOCO, Isol. Yield 40%

ZIE = 0.2:1 ( uen
UNIVERSITE DE ﬁ“
RENNES 1



Cp~ . PR

I
A N,Ru —)2 titution of the resulting allylic carbonates /sciences chimiques
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~

o] oselective reaction Adv. Synth. Catal. 2008, 350, 1601

[Ru] catalyst!

Et0.,CO H catalyst (5 moI/o
2
@ cho3

MeCN, r.t.,
= 100% Branched isomer (B) Linear isomer (L)
ylsolafed 91% 0%
.
catalyst (5 mol%)
Et0,CO CNH
KZCO3
MeCN, r.t.,
= 100% Branched isomer (B) Linear isomer (L)
yisolofed = 91% 0%
@)
o W,*/\“%
p h
EtOCO, )7
h 89%
b hed- h | uek
& ancnossranctgdony, OGS
RENNES 1




Nucleo
tion
l OH

catalyst : 5 mol%

D3, MeCN, r.t.,15 h

Regioselective nu

with the ester frag

EtOCO,

H
Cp*
1
| N N,Ru\
_ (0]

[Ru] catalyst! atal. 2008, 350, 1601

of the resulting allylic carbonates
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COzMe

/ 7
o)
-

C02Me

/ 7

9,

80%

) uen
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athesis and sustainable development
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Triglycerides ( - 0,Me
Ethenolysis
_(\')TC02M9
oss metathesis ™S CO,Me
/ /T
Et0,CO llylic substitution Et0,CO

Y

Vs

From mono-unsaturated substrates to polyfunctional fatty derivatives
Using 3 catalytic reactions in a green solvent (DMC)
And including 2 regioselective transformations

® REKE
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Antoine Dupé
Cédric
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‘DECAT

- @k
: Integroted Design of ARKeMmA : %“v
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