! n
$HN # & #

( $ H# #& ) H## #
*H #
HHE # O+ -
"#. #% 01 ! "1
/* %1 ! ' 2 34 51 #
'#/6#8& 7 2 81 | "1 #

‘#./ # 97&1*3 " 51 #



|
Umiuersite ,
ale Neuahiatal

FACLULTE DES SGIENGES
Sgcrtardar-Decanst de |8 Taculid
® Rusz Smile-Argand 11
m CPEa
B CH200E Nearkaled

IMPRIMATUR POUR LA THESE

Conception de matériaux mésomorphes du
ferrocene pour I'obtention de
phases colonnaires

Anton KNYAZEV

UMIVERSITE DE NEUCHATEL

FACULTE DES SCIEMNCES

La Fazulté des sciences de Université de Neuchatel,
sur le rappart das marmkbres du jury

Mme M. Weber (Faris)
MM, R Deschenaux (dirscteur de thése),
. Glss-Fink et T. Blrgi

aulorise mpression de la présente thase.

Meuchétzl le 11 décembra 2008 Le doven
J-P. Derendinger

UNAYERSITE DE NEUCHMLEL
FACLICTE QES SCIENCES
Soaretariat-décanat de la facullé
ue Eminaargand 11 - OF 188
-t Mavchidie!

.__.e-;{ﬁ:‘f,?ﬂw ety

B Takpaone (4% 3271821 OC @ T 447 32710 29 C3.W E-mail : secrefasiatssiercesSunine b ®assaw ynirg.chiszionces



# $%# 1+ "H#. # % 01 #

I $#. # 1& 1 $# # ! # &#
1 ### # % ) 1 # H#
6" 1+$ 1 # #o# O## )
#% % &.) ! )% "

?$ & 0 & 0 % # o+ /

#ox % $ 4 1 #
0 # . H#& # 1 # #
#1 # ) # W & '# 6#8& 72 8
# O7T&# # & # $# ) #
$0 @ $# % 0 # # 01
? # /* #2 $ )$ s #
# # $H& # # # #
)$ S # # H A # |

*& | #. 2+ & Bg 2! #

#A L #1 # )$ # $ &
#& |

* C # ¥ DO
# */

? #% $ % # & &# 3 +# 1 17?
/17 919 1 1 11 % 1" 1 1 /51
01 ! #H# S /

O ## - E# # ! $#  #

# 1 # #& # $#

. % # . @F * & #+#
11 " @6& & $. #1o# 1 /
!. & 1# 6## 1 $% #
$ 1y # # #1 & 8# ) #



L

"% %
14*
M2 ,

9*

&  $H#
. $%# #
$ ,
#0, %# )
9 D,
2# # 2>
# #& ##
# #& #
CH#
HH# 0&H
%)

#0 3% ! # # #,
1$2 ,#0, %#
12 . #
2# H# ,  #,
# % ,&
<1>2 2 2% , ,
. 9% %
# 2
' & #
& #
#

0

# &

# #& # &
$

' ) ##

) #)
3% ! # # #,



% ! # o #
# ) , H#
#O# HH#W # ##
# 1/
# & # # 3% D,
0 & #1 #
#0 % |/
% | #o# $ . #
# # $ # , 8,
! $ . $ B#O0, # $#
/
# ) HO# OHE&  HH
# 1% #)
$ # # 0 $ #
# % #, )
1) # o
#0, 1 #  # #
N 0 # # )
# % $

#& # # # #

4 ) # % $ #
HH# $# & #
1# # # % #

0 # # ./

H#

0&# @

#,3% D, 5



Q@ .

HH#HHE @ #

@ # #& #/
% , #. O
. H# 2% &
) 2, O
# 1 # D #
# # # ) 2,
% '# # #0 #
o, # ) 2,
# # O % #

Q@

#

#.

#

O&# #

2# & ) 2,
#  ## 08&#

D %, A2 ,
#, 40 # #
/| O #0
#/
# %
2. # #0 |

#1

/

#

8’



1. INTRODUCTION

"#'$ %
"H& %
"#' %
"H#H( %
"#) % * %
AP ) 35
IPI< ) . 315
"H#+ % %
S>> ## ) 3 5
I>I< ##
"#, % %
Al . , H##
Al #.3 # 0 53 %% #.3 #, 53 95
€< #.,3% D, 5
€K !
"#- %
AN #)
i< 0&
NIK . # # #& #H# HH %
NIM L # ##& # # )
4P 0) . H# 8,
"#. %
"#'/

2. BUT DU TRAVAIL

3. DENDRIMERES POLY(BENZYLETHERS) CONTENANT DU FERROCE NE

MONOALKYLE
H'$

'#& 0
Ki<l: R . # , %
K/<l< , R . # , 8, %
K/</IK , )
K/<IM # %

4
KIKI:  ## *
KIKI<I # #& 0 # ) 35
K/K/K/

(1
KIMI: # % ,& . 35

o=z~

26

28

&.

‘&

K<
KK
KM
K>

(/

M=
MP
M>

¢
M;



KIMI</* # # # 3'4*5 MQ

'#) 0 2 3 )"
K/P/: # R . # , M P:
K/P/< # R . # , 1 PK

"W 4 5 2 )+
K>l # # P>
Ki>I<l # # #& # . ## # 8, % P;

K>/l 0 &# P;
KI>IKI #  # >:

4. DENDRIMERES POLY(BENZYLETHERS) CONTENANT DU FERROCE NE A

DEUX BRANCHES 69
#'$ ¥
(#&0
M/</: R 1:$. # , 0%
M/</< # % ;
M/</K R :1:$2. # , , 0% <
#
5. CONCLUSION ET PERSPECTIVES 79
6. PARTIE EXPERIMENTALE 81
+#" 6 -&
>/ #1 &D I<
>[l< S # ) I<
>HIK * # ) ) IK
0 -)
7. BIBLIOGRAPHIE 105

8. ANNEXE 109



"# Introduction



Il#ll$ %
0) # % # # ## 1 1

# ! #, )1 $ # # # $ ) ##I
#1 % %t D 1) ! #% !1 :l1 O
## 3% # H# % D# # #5/" )$ 1
! ! 0) #1 $ # 35/
Q> # ) 1 3 # # # #
51 # # . . . & 0O) 1 # P
# ) # 0% # #& % 3 51
, #%  , # I ## 1 ! # .
& % 3 # 8#5/
"H& %
# # # ) 1 #& 1
# # # # # #/ #
$# # # ) i [ # .. 1 #!
) # $ # T 1% # |
#o) & # % / $# # #
$# # #& 14 #% | . # ) # )
## JIs5 " 5/

Etat cristallin Phase nématique Liquide isotrope

75 " % #
) %  # $ ) % #
C#l # # 0 & ## %
$ #1 $  #H% ! # # HHIHE % # % 1
## # # $& #
/'$ $ ) 2 / 1
& $# # 1 # ) #
1 1$ #1$ L% ) # #H
0) # # $ & ! ¥, #
#0$ #H# # o # )$ 0
# % # @ # ) 0 #1 1) #
# 00 L # % I # 1 #
# H# # #& #
4 & O, 0) - 0) ##
0) ## I # HO# H% ! #)



&1 ) HH H #% | & # #
# # #1 # <1if
II#I %
# # ) 2 # ## E #
0 ) ## I'# ## 1 # # o+ ( #
# # # $ I # % ¥ #% 0 )
## #% # 0 ( # 1% 22 &#
CHHB% S 1 1 &# N #
# ## % #1o# )
#1o# | # # # %# 0 |/
# # #1 #  # $ 1 )  ,##%
% # $0 #% |/
% & $ # I# # # #
¥5 &5/ # ! # % # [ T
$.# % 1 ) 1 #& U # 1% # !
$1# # 0 Uu #
## 1 %# ) # %  %#H#&) |
e )
\75.. oo
o LYQ:. 7
5
micelle vésicule
75 & 85 #
& # I # I #  # $0 1
# 2 1 U # %
# ) A $& & # # Lo
"H#( %
0 ) # # MIP U # # #
# ) # | # ) 1 #) )/
75 ' # )) O #& ) gl
C4HgO
F, F NH
b—< >—O
H11C50N H1sC7 O O O CsHi4 le) O)—@—O : 0Cuts
(@)
Cr24N351 Cr56 SmC 105SmA 131 N 1361 Cr 164 SmA 216 1
75 ' % % #
$ , # HH OHH# # )/
##H # # 0 ) # Y I #  $H%
# # S O# #
T $,# % 0 / # $ # ,#)
) #1 # $ %D 1% ., #'$ 0 ! o#
T / 75 ( 1# # $ # #) /

K



T R=C;,Hy;s
OgXy N
NHR Ny NHR
RHNrC?g
75 ( % #
. # # # H# % ' 5 )o:
# /
NC_ CN
A\ Br
@»?ooa\Q ® O O
H21C100 OC1oH21 NC”CN
H2/C40 OC1oH21
Cr 86 SmC 111 Col;, 1291 Cr 174 Col,, 189 I
75 ) 9 5 9:#
# 1 % & # # # & # %
# # # # # $ ) 2 / % &
## # # # ! # / #
, #&  # ! M $# ## 9% ##
$ #H2 % & #) ! # # H# T
# #) =4 # 0
) #) #H # #HH # % 3% .0% 5
¥5 )9: 5/
"4) % * %
“H)#" % 9<:
) 2 ! U &" 0
% . & )% #% ! ## # / #
Q<< # ) 3 &
E # # &" 0O #) ) #
#) 3 . 5 H#H O##E 3% . & 5/ ) 2
) U & # ) ) #
.
2 # Is5 + bk I# $H& # % ) 3 5/
)1l # # & # . # #
1 $0 #& / #& # . )
# H#H# # ) 2 /
75 + 0 % 9<i#

5/

5

>




"HH& % 90 : 0
# ) !
# #& 1 # I &
/ , )
) # #& / ) 3
# = #
75 0 % 90 #
9 ) # # &
$ .0 & #
)
% # ) V< /
) ! # H##
¥s - 1) % 1 .
# # = /
75 0 % 90 :#
) # 0
#& # $ # 1 #
# # % 0 &#
& 91 #
¥5 .9 $H 0 14# #
F5 9:5 3 75 .9: 5/

#

$

&

# %
)
v
# # % -
#H&
#
$# &
91
#
#
$

I# /




Il#+

II#+#I|

% %

% 9<

0 :

) 1 &

Basse témperature

#H#

"HAH&

##
I#

Nematique discotique

75 "/ 85 ?
) $
#& $ 0)
0o # 0
3 5 # #
#) )/
, w# o #
$ ## 4
0 $

4% 0&H

#
) 3 535 "

Haute temperature

Liquide isotrope

5/

0

% ? % #
# # %
1 #
#) & )
# )
U ## #
& Yl 2 #1#
## 1
# # ## 3 75



()

Lo
N~

#HH#

"& 5/

¥5

(b)

(@)

(d)

% 9: @

@

9

@

9

5

75 "& 1

%

%

II#’

##

#
#%

% 5 #

$

%

&

%

¥s5 ™ 5/

#



75 " @A

#

H
# !
) 5 $
#

&
4
$! #%
#

$H% & #

4
H21
0O #
# 0O U

#%
/0
#

3 #H# #

3R

I #

#!1 0

- &

# W)
XM5/  %#

75 " ) %
%

I %
% | # #
)

0! #
$
#
% &#
% 5/
10 # #
5)
# H
)
3 #
I U

%
%
#

36 =5/
!

75

&

)

#

1
%
& #

#
& #
& #
) #

0



II#’#II

" 9 191 9 19> C:

# ) # % # ) 21 &2 0f
0 ) # # | # #% 0/4
0o 1 0 1 #3 # 5 3% Y5 T s

75 "(C O ? 9 191 : 5 @ A

75 ") D 5 9 : 5 E #

51



Y |
'~
S | LT
\//_/_' _\“Si H/SI Si/J
§/‘Si—/_l \_\—SI —\\t
Z_) MSi-/_\SIi—E
/\R /_/'SI }\ h =~

AW A
Si Si \\
73 Hd

75 "+ > 5 % 5 F #
I U # # # &# # #
## ## #, T #,
T /| & 1# #% ## ! #
#) & 1 # #& #
#& 0% # % =7
QQQ1 &# # , $ )& #
! P/ HO# # . ! )
# #& | T <~ %5 " 5
H21C100
21%10 O

OH o
o /'{l\/\M H

N
H21C100 O m '}I/W \/‘N/ O o)
o )
) °w & ("o )
o Z OCioH21

H
N\/\H)\_/NWN‘/\N’ O o
(o} H.o O
Cro62SmA 1351 OCigH2
75 "4 ? % G 1 #
) RN | #
& #% 3 # # #5 $ & # % & # 03
HO# # 3, #& # B % # % 5/
4 #  #) # 4,
3 75 ", 5/ $& 0 ) ) $## -$ 1

#, Fx] # & ) ## 3# % #

#)51 ) &# 0 #& & 0 .#

4 Yot ) 2 3% % # ) 5/
#) 1 0) ' U 4 # # ##
$ # 0 .- # ) &#  #& |

I #1%) & & #/ # #H# # #
$) % # 2 1 & $ # % )1 )

## |/
$ % 0 01 # | # ## #

$# & # # # #% |/



75 - % 2?5 1
? #
<==: U &# 1 # %# # ! 6 ¥ O# #1 ,
0 10 ) #ooxx #
& # ) 0o T/ & # . #
& . 0% / T # .

# #1t) . # # $ HH#
0&#* “%s5 " 5/
"H HHE 9

:QQ=1 Il #H % $ #! &
#.3% D, 5/ % $ ## K1P2 ,#0,% D, ) 1 0& #

| # , Kgs " 5/



3 5 #,, # 14 # ) #
U ) ) & #1% )
# L # 0 # & ) /

# ) & # #

#) 1 1 # # # <N

| # 1o '/

i 1

'QQ<1 YO # ##
##) I # ) P¥s5 & 5/

X =-(CH,),-CH;

n=3 T 401
n=5 Tg24N39I
n=7 Tg20N4OI
X=-CH2-Ph Tg 48 N60 1
75 & 1 1 I #
# $%H 1L # $ % # # # 0 -
3/' 5 0 1 :QQM1  #! ZO #0 8|
# # < #, ## 1
# # & # ' # # # <
#, . % , # # ##
I# ) <;1<I/$ # $
#,  #% L # #H# | #
#%+ 1 # # % # #  # # /
# + # # % . 0%
#H# # | .0% $# & # # # #
$## HH # WM # 1 % $ I#
, & ##H # # $ & # % 1 .
# % # # 1% o #
/
10. % $W# # & &
) # ## 1 & # ) # )
$ & & ## 3 & $ it #
## 5 + oO# # -$ & # & # 3
& # $ & % # # & #
$## #51 $& # # # 3 & #
$ # # # #5 <9 & # )
! # 1 3 51 # # 3 5 #
$## #3 5 % &# ,  3A5 ¥s5 & 5
T $,# % /6" . P3 51 ! #
1 # A 1# . #% | #
# # % 3A5 %W | 1 !

#'# #0 et 2 #/ # )%



2

1# #!

SHH#H # # A

#)
T I

#

H#H#

#

##) #

0 #.# % 3
) 3

anti

S OSONIC

Br

75 &"

#HHE # I#

4 # S
) H## 2 # 3

#% |
#

75 &' 5/

.

o e

) 14

# #
# A =/
2 # #&
S# &
gauche
O
O Br
#
) 1
I# #
75 && 5/



O OX

en solution ou dans 1'état isotrope

G
o
g
XO"{
(O

P Eig %g ;g II\I 391

n=35,7 - g

-CH,-Ph n=7 Ty 20 N40 1
X=-CH2-Ph T 48N60I

@@ OO

pﬂ DaW C)-ox
xo m 00

en phase nématique

75 && >
#H& # # #H# $
& #% ' / 'QQ; 35 & 57  #!
# ! . % [ # . #% $
) 1 # % , # ##
&" 3 5# (3 5# # |/



O O©R
75 & > 5 ?
$ 1 ## % #
&# % D, [/ # .\#
# 1 # # $
H#HO# # 3 75 &( 5/
R .
_-“"Ie‘:;,rr.
. _'T.-
NE 7
75 & % 2?5
L
$ 1 % # U % D,
# # #+& % D, 0 1#% &
#1 # H&H
#H+& | #H#) H& # #
75 &) % 2?25
1 .. !
# 0 # # # |
# # ) 2
1 #! .
' / KM) # #
) % D, !
& #
) #1 #% %# #
# & # #
###H& K2 , #, ,
# % $,.# ) ,
#H# #

R=C,Hy;
Cr39Cu941

5] K G
# # KIM P
0 % D,
# % D, /
( 375 & 5/

9 3X1<1K5

#, 3

)

75 &+ 5

#

)

#




X 0 =-COOCH; Col, (33°C);
L\_Qr /_/_Q‘O X=-CH,0H Col,, (25°C);
@)

N =_-COOH Col,, (30°C).
o %}
o

(o) OC2H2s
3 5 OC12H2s
CyoH50
OCy2Ha2s
75 &+ > 5 ) 1 (4
# ) & . 0% " 1
$# % & ) % D. /
HH  #% # # L
& #% ! # I # 3 U 0
% D, / ! $#% # 4 4
0&# # & # " %D, |
ll#- %
ll#_#llN %
#! # P QP # -
H& # )/ # $ | #
¥ O# # & /. Q> # )
0 CH#OH# OH& g % s ) 2 8 ) i
e v o# # #ol $ ## # 0
HHE H#HHE H#% # 0) | 0
et #)1 & # #5351 ) L %#
0 # # #1 0 0) 2 /
ll#_#& 5
# + # 1 # # 4 4
"3 SRS A %'# 3 ) 5# #
) 3 #) 5 # " "
S i #) ( # #
# et | 2 #1# I# ,
# # #& 3 75 & 5/



e T T Ty SRS
Fe Fe
L S

en forme d'un L en forme d'un T

=y wm f—or ;{ wm or
Fe

Fe
<o um OR RO— um (-]

en forme d'un S

75 & 6 5 9 5 #
. # H# % 1 &# . #® O, #!
$0 o1 ) # 4 %2 % $
# H#H& # $ &
H 1 LB #
# # / # % # H#H1# .. )
7 % $ & #& #H& #
# #& 2 & #
ll#-#l 5
o $ ) # # # . # . %
* U 9 |/ ## ! # ! # !
&# . # H # /
@]
?_«o-@—m\ . n=8 Cri153N1671
< ) n=10 Crl143N159 I
ob—@—oanzn+1
75 & 1 % * o Cc #
# # & <l !# )
## # ! # / . D
1 $#1#) .. B H# % # #
# # $ ) 2 /
)$ QQK) #% I# 0 ) “Io# %
$ &# . # ) L&
#% # #H& . # # #& HH# %
& <Qf
=)<
== ooc:an Cr115N 129 1
< F F
75 & 7 5 #
$ # #& # )% $& $
# # 0 # # # / #& # #
/ [¥5 1 5 # %
! $ . # o, #& H O# #
/

o
=) )~ Cr162N 1941
= P aVaY, Jroct  1192N124Cr

75 ' 7 5 $ #



# ¥ #% H& # # / 0
H # H& # &# KI2M=" oy 2 #
& # . #0, 3 75 5/

n=6 Cr170N 203 I

= )N
s ) n=7 Cr177N 1951
< oanzm n=10 Crl44N1831

n=12 Cr135N1711

75 " 7 5 6 4
$ # ) # L #O# O#H&
## % # #H# o / #
) XM | $.. ) L !
# # 3## #5 # % Ot / 0 )
# $ # ) # & , /16, # |#
#% # # ## # ) 3 75 ™ 5/
&# 8 , $0 ) ) . $#H% #
# # 0 ## H& 375 ¢ BEMM
=)<
Fe O(CHMO
= HOW n=1-11
(@)
——
Fe ofcH X 0
< > no_©_«o—©—ocm n=1-7,10,11
75 '& 5 <= #
# . ) ##
3X>1:=1:5# ) 2 0O # % |/
& . . # # 1 O# % [ ) 2
) & == <P=n]
# % # o, ## % &
2 # 3 75 + 8%
n=8,10,12,14
OCpHzne1 ‘ ‘
< Y‘[@]‘ j0oul;i=lou2; X=HouF
] ‘@I >|< : Y= -COO-, -00C-, -COOPhCOO-
75 "0 5 $ #
# ) $ # # S # - #, . #
& # 03# #1 # # 5 #
# 3 75 '( 5/
o] F F
e
Cr95N 103 1
1102N 61 Cr
75 (7 5 $ #
8# W # #



) # ## 3 75

I # #& % D# |/

H21C100 O O O OCgH21

° Cr 89 SmA 96 I
o=
=
H21C10C)OC10H21
g Cr 75 SmC 77 SmA 91 N 93 I
oW
75 ) 7 5 5 PO H
% &# # L # 0 0)
# ! ) # $.. # )
#
:QQP1 0 $ . # # #& %
we 1 M o# 1 4H 0&H
¥s5 '+ 5/ i, # T ) "
#& |/
R R
R N /H\ N R
@N N::@ R=CsH,;
Y NoNUN Cr 60 D,y 1331
(@]
Fe
75 '+ 7 5 % #
ll#-#( 5 %
H# # C#
&# " QQy uy
#, #& . # Miq 4 |
L H& | # ## 4 4
## H#H#l HH# MOy s . g

y 8% # #%

$0

##
&#



#%

5/

= ¢
% Py
B ‘
= o
% ¥
'b_% d@"‘
QL
T
Y e
row <7 L oo
B> oc{poe{pomme{ o = T L Sl ool e jo
UH"“ ¥ 5 IJI
=y o et
e ‘f=<
& %
A, %”’ﬁ
}}‘ =l
& %
o Q,
¢ W,
), 3
7 ﬁ,
Chol =% T, 47 SmA 150 T
75 1 #
# # ) # %t %
1 <== 0 & # # . #
T #21#D L H# o, # & .. 375

) |



ChoIOzC—QO-(CHz)szC—@ @—Coz-(CHz)wo-@—COzChol
Fe 0 o Fe
o

cholo,c~_)-0- (CH2)10020‘© % ? @c:o2 (CH100{_)-CO:Chol

ChoIOzC—QO'(CHz)szC@
@—Co2 (CH2)1OO-©—CozChoI
)(é\ /U\ i, ré\?
Fe
Y@\F @—Coz-(CHz)1OO-< >—COzChoI

ChoIOzC—QO(CHz)m ozc—© ©
@ @—Co2 (CH2)1OO-©—CozChoI

CholO,C —@-O(CHz)w ozc—©

o]
= )
e 5 _@
Cho|ozc—©0(CH2)10-ozc—© o “re

@—Coz-(CHz)mO-@—COzChol

Chol = % T, 52 SmA 169 I

75 - > 5 #



$0 1 <==K1 0 / # # #

) # C# # ) / #
#+# R #,3, 51 ! $ & # H& | #
2 # 3 75 . ,

ROEFO Oé OR

O OR O OR

OR =7
Fe

o o =
R: —(CH2)10—0—©—5—0—®—5—00’U\/\/\/@

Cr 119 Sy 156 1

75 ' > 9 5 5 < J #
"H#-#) % =
$ # # &# # # $ # . HO#
& # SO #  HI . . # #)
% . # #OH& ) #
&# % P # # $ # # $
CH# L # , ) #
# #% N PPy
# $H#0, # # 375 & =1 MM # . H#
_=1K # . # , # ! 2=1< 1 # #
: Pty # ! #  $HO,# #1
. # , # ! #/' 0 1
! # $ # # . #
0 ) # # # . #
% 0 / :QQ> # . # . # ,
, # # % # ( $H& # # &
$ #/ # ) # # )
# +# ( # 1 % 1 #
# # $ ) 2 3 75 (I 5/
g {00
Fe® (@]
Cri321
— )% 183 SmA 33 T,
75 (/ 1 % >

<<

#&

PM



QQQl 0 # o #HE % . #
# I I 1 2 #
) #& 30 %H =5 5 ( 5l
ﬁV\A ATA VeV
_@_ Cr1231
I 101 Col, .
75 (" 4 2
0 2 1 ! # #
Hi |/ $ &# .#® O, 8, # 0
$# & | <= #% 1 # o 1
#H# # . H , 3
# | # ) ## 1 #
! & ! & # | $#0, # # #
& # 1 ) ) /) # 2
# %  #. $ o H# )
$## #/
=y ;@{
Cr 138 N 189 I ;
75 (& 1
1 , # ) 2
# , R ) 3 75 ( 5/

<K

#



OR

o

OR
RO
o
. C CH, O
o) o

OR

o

OR

RO o HaG H
R: —(CH2)1OOC o o-c- C-0-(CH,CH;
)

Cr78 SmA 100 I

75 ( > 5 3
0 ) #
# 0 & # | # )
##/1 # #0, 3 #, $& 51 # # & ,
# /'t 0 & #1# # #% | #
SH# # # #  #0, )$ &
#it |
"#. %
) Pa # #H#H OH#H& ) # # #
## # # Pl # ) 2 # | # %
#1 % )) 0 [/
$ # & ## # ) #!
#l # % # 14 ) )
# 0 # # #it - # 0 #
HH#HE# #) 3# PP s w#) . #% )
3577
0 ) # # #& 3 51 #
1) # # # C # 0)
% $ 2 #
% 2l
# % & % ## ) # ,
# 0! #  # # # Mer& # #
) 2 # # # #)
#H##) “F 0 #) # + #o#  #
### b) > 0) ) 03 5 # &
##! , 7
0 ) 2 # 0 # #
# ) # 0# #& ) y1#  # 1
& # % g
"#/
0 ) 2 # 0 # #
$  # ) # % # 0!
0) |/ 11 C# 0

<M



%
) $
HH#

#

#HH#
& #

#
#

& $#0,

<P



&# But du travall

<>



% # $#% # #! 0 # ##E #

C# L # ## | $ # ) 2
) $ # Z L # ## [ #  #%
# # | /
#3% D, G5# # # ##t  #
#1 0, # o # C#O# #H& | #
# ) | # ## L# %) KKIKM o4
# $ # O #% ##
% C# O # # , #
& # MQlP:1PM1P>}P;#>Q I #& )
#
1 # W, . #
## % & .. #3% D, 5 # # R . # ,
#$ . # F  #l
o 1 # W L ## #& | R
. # o, 8, | Uu #& ) 0 /
$#0, # 1L # 8, $ # # #
# 1% $ $#0, # R . # ,
# ) 2 $ %/
# 1# W, L HO# H& #
R .#, 8/ % # # # #
# . # ## 8, ! #
, &t |
o1 1 # W $#% # # R
C# 8, % # # 1.9/ #& )
$ # Z L # ## [ # N



3. Dendrimeres poly(benzyléthers) contenant du
ferrocene monoalkylé

<l



# 3

# % ! P1) , # $
. H# HE& O# R . # , 8,1 # # |
#& R . # , #H# %
Kiye # & ## & $ . #, I #
# 1 3$0 )$ 0 $ . # # #H& # #
% | # ## 0 &# M o#
$#% #! O # # ## /
R . # , ( # $%# . # 375 (( 5/
= r°
= o OOH
A=
4
75 (( 3 G #
# #1 & # # : #.,3% D, 5/
0 # & # &" &t+# #% 3 75 () 5/
H25C120
OC12Hz5
ﬁ OCq2H2s
H25C420
Cr2H25Q \©\/O 3 ° p
OCqHzs o -
Q o) 1) @]
o O/\©\0C12H25 O K©\OC12H25
HOOCQ HOOCQ OC12H25
© o OCiaHas ([j
ol S
e} % O \\@O
b P Ci2Hos
OC12Has o
CyaH250 HysC1pO o b
21 é Q OC12H2s
CoHos
H25C120
26
75 () 5 #
# % &, & J5 (+ 5 # , #
$ . # ( & &+¥s5 () 51 F/

<Q



H25C4120
OC12Hzs

QP

(0]
1>y S8 8 - o Droon.
Fe o

]
(@]
> o
e e
27 d o
OCy2Hzs
H25C120
H25C120
OC12Hzs
g OCioHos
H25C420 o)
I o O
(@]
OC,,H
s o \/©/ 1225
O

Fo 0 @
> 0 OC12Hzs
o O
2}0

O
i o &
o O/\©\0012H25
© (@]
H25C120 o
OCy;Has
OCy;Has
H25C420
75 (+ 1 5 G 3 = #
$H% # 0O # % % I/ 1
# , # # $ # )
#0, / # # # #
, # , &# |/ #% 1 # | 1
## # 8, &
& $#HO, # # , O & #
# ) 2 # # ## PM1RP
1# # # 8, %
Is5 (, 5/
; 8
75 (, 7 G #
0 1 0 0 # & # &"
&+¥F5 () 5# & .. - # # " ‘&1 ! 3 75 (- 5/
# #% #1 # # 1 0 #.,3% D, 5
## # . H# 8, /



H25C4120

31

OC12Hzs5
H25C420

75 (-1 5 G 3 = #
# 1 " ‘& # #0, | #, $& #

" (1 ! 3 75 (. 5/ # 0 #

#) $ . # # ) 2 /
H25C420
OCzH;s

H25C420

33



H25C420

OCy2Hzs
H25C120
75 (.1 G 3 =
'#& 0
'‘H&H" 0 3 G
# # (1# W | )
75 ) I $%# 1 # . & . # *
# #, 3 # 5 % # #%
F & " % #
, H # # # & $ . # &
$, #) # ! i YA
, #& # ) # M% $, #& # #

34

#

"/ #
3M2 %#0,% , 5
##% D,

# &
(/

CHO ©/§N~
7 rool, DMF N~ HOOC(CH,),P*(Ph); Br-, LIHMDS COCH

HO -@-OBn

DPTS, DCC,
CH,(1, sec, t.a.,
90%

~ ()\©\
C o) O—CH —@
Fe 2

H, (4 bars), Pd/C
CH,Cl,, EtOH, t.a.
0%

T Do

Fe Fe
< CH25(3:‘1)2 ta. <> THE sec, ta. <> 2
1
1h
>
3
Fe
<>
75 ) 0 G #

K<



"H&H& O 3 = G

C# , #0, |
# # Y O# L #
HH#t & / # F &
3M2 %#0, ,5 L H#O#
%
% D#) # ##% D,
,3M% 51 'L #

Fe

< <
~=7 2h =il <= e
- o zos

e >
BaMnOy, benzéne,
ultrasons, t.a.,

26% de 5

HO—@—OBn @

DPTS, DCC,
CH,(1, sec, t.a.,
o,
2% ih
=~
= o) OBn
; 7

26%
5

HOOC(CH2)4P+(Ph)3Br',
LiHMDS, THF sec, t.a.,
100%

/

1 nuit t o
o) OH

% , % D
#
, 1 %#
, 5
# + |
8, #&
# -%5 )

HO @CHO
+ Fe

H, (4 bars), Pd/C, e
CH,Cl,, EtOH, t.a., @ g
80%

KK



'#H&H#' 0

#,3% D,

#1 & |,

1 nuit
MeOZC—©—OH _

stClzBl‘, 18C6,
K,CO;, Acétone,
reflux, 92%

# # " #%
, 2% HHH
$ M

H =
«

OC12H2s

s

2h. o)

16

t.a., 100% i

OC15Has
17

5 # , #
# & P</

2h. 15h.
MeOZC—©—OC12H25 _— 5 /—©—OC12H25

LiAIH,, THF HC PBr;, CH,Cl, B

OC12H25

t.a., 98% flux, 93%
13 ° 14 refu, 7 15
gallate de méthyle, .
K,CO;, 18C6 1 nuit
Acétone, reflux,
85%
OCq2Has OCqaHos

P

oo~y
\_©_0C12H25
O

o 48 h.

HOOCQO -—
\_©_0012H25 NaOH,

- THF/H,0, reflux,
90%
19 OC Has 16 OCaHig
75 )& 0 ? 6"#
# F # M2, #0,% D#
Y <4 K $ # . 0/ #
$ ## "(1) g % # ")
< .0 .1 # & , ! "
# .0 # "+/ #. # $
" ¥5 )& 5/
e OC2Hzs
OCy2H2s OH qo g

p MeOOC‘Q /@?
OH /\QOC12H25
,?, \/@/001 2Has

—~ %o —~ %
LiAlH,, THF HO \—©—OC12H25 SOCI,, DMTBP C! ~{)-OCiHs 1 muit Meo2

K,CO3, 18C6,
DMF/THF,
reflux, 91%

CH,CL,, t.a.,
90% %:Z
Ci2Hzs

18
0012H25
Ci2H250
20
NaOH,
THF/H,O/EtOH 2h.
reflux, 91%
Ci2H2sQ
q OC15Hzs
O\) : /\©\0012H25
21 Hooc
/QO [ 7’0C12H25
I o}
OC12Hzs
C12Ha50
75 )0 ?  6&#

KM



# "+ M ## " # # "
4 < <1>2 2 2% , , 3 95 < <
% # - H#HH# & #% # , F #
K1P2 , #0,% D# , - Y <4 x &
*L 1=~ 3 75 ) 5/'$ &/ # , # #
& #1/ #. # &/ # & L AL 4
.0 # &" 5 ) 5/
012st,0q OC Mg CiaoHps0 o
O Q &
- o\go/\@\OCnst oh Oﬁ\o’\@OCQH%
20 LiAlH,, THF  HO i SOCl,, DMTBP I
ta., 98% o\/®/oc12H25 CHLCL ta. O/D/OVO/OCQst
0] b 3 o]
Ci2H250 Ocras C12H25(;d OC1zH55
22 23
1 nuit OH
G| oo )
90°C, 80% H
Ci2H250 Ci2H250
OCqHs OCqHs
Q Q OCyaHos Q Q OCyzHos
Ci2H,50. Ci2H250. o]
3 P Y f
v@/OCnst ? v@/OCnst
Q.
p jeSae
d K©\Oanzs h < k©\Oanzs
HOOC OHC
5 K©/OC12H25 NaCI?ﬁ'F’?l:;l;?O?)H' 5 K©/OC12H25
2}:} 88% 2}:>—O o)
Q.
/é\ \\Q\ /\©\OC12H25 /é\ \\QQ\O/\Q\QCnst
ok Rl
CyaH2s0 b CyoHos0 O b
OCy2Hzs OCyzHzs
é OCyzHzs OCyzHzs
CqH,50 Ci2Hp50
26 25
75 )0 2 6
# &/ M # && 2 H
# &' $ # 4 < 9 < <
% / .1 # Ki1P2 , #0,% D , | &( Y <4 «
& *L  I=h #  ## &).) #0,
4 # S ) y &+35 )( 5

KP



‘#&H#( 0

N& &

, (& S >1HO
K & 975 )
4 + 21
. DCC, DPTS,
1 nuit CH,(1, sec, t.a.,
95%
H25C120
Q OCzHs
&
- FBloo.
Fe © o@
X °
o) O\/O’OCQHE
27 o) %@
OCy;Hos
H25C120
75 ) 0 &#
. ( &+ > >1HO
N & G G & 975 )+

K>



4 + 26

. DCC, DPTS,
1 nuit CH,C1, sec, t.a.,
95%

H25C4120

OCioHos
ﬁ OCy2Hzs
H250120 p

OC12H25

@W\‘ro\g\
o) OC12H25

iy

= p

s jiDF H{ijwx
o}

28 \{:1
/\©\0012H25

H250120 (: b

OC12Hzs5

OCizHzs5
H25C120

75 )+ 0 &-#

? - &
N& & G G"975

1 nuit DCC, DPTS,
o CH, (], sec, t.a.,
100%

Y H25C120
OC1;Has

Q (o]
ﬁ\/\/\n,o o) j): o/\©\0C12H25
o) (o]
o d
e
o (e}

31

OC12Hzs5
H25C420

75 ), 0 "

>

), #

>1HO



31

75

?5 N& & G
"975 )-#

H25C420

Q8

@]
ﬁ\/\/\n’o O O/\©\0012H25
1h. u .

OC;Has

o? Q
TosAg, CH,Cl,, @ 5
t.a., 100% o\/®, OC4,Hos
S C)
g o

33 OCioHos
H25C120

)- 8 "4t

Kl



2 - &+ > >1HO
N& & G'&975 ). #

8 + 26
DCC, DPTS,
3h. CH, (1, sec, t.a.,
89%
H25C420

OC12Hzs

OCyHzs

H25C420 0 S
©\/o

H25C420

75 ). 0 ‘&t

(975 +/#

H25C120

32 - Fe ®

Gk @ o § OC12Hys
t.a., 100%
(@]

3h ﬁ\/\/\'ro@ o) \©\
o o :: OCioHos

H25C420

KQ



75 +/ 8 ‘&#
l#l
# + # # 1 * 6'/
#1 0 # # * 1, 16'1
# 0 # A/
I#I#Il O <
. # ( * © 3M==*D5/ #
75 +" ## T# # $ & [1IKM 1 ## | "
# 0 #% # 3 $99% 5 >1QP >1.Q /| ## "
# # # 9 M1 < Ml=> 1 ) HH#
# Ml=< # # $ / ## $ # H#
$ <1PM H#H H# $ <lKQ /| ## &' (
# H# # :1;M 1:1>= :1IM> 1 r/
$ % # # # & O # # 0O ## &l (1
11 # % &" # # 2% # (
3i# 05/
p, M 10 86 L 1
CF:: 9 7 0 OOOH
@ 4 Acétone
13 =
12, Cp H20, HDO
1 42 CH2CI2 1 L 6
| l m
! ii Ty vy L L
III|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|III
8.0 8.00 7.50 7.00 G40 6.00 5.50 5.00 4.50 4.00 3.50 3.00 250 200 1.580
75 + < N/ N9 ™ #
. H® - * © 3M==*D5 375 +& 5/ #H# !
# >1Q> >l # # 0 # % # 3 $99%5/
HH# T MIIP # # $ & |/ <1PK
## 9 1L,P 1= # O# 0 ## U ## &2
) Kk # AP< 1< # # $ /



0 8 6 4 2
PSR
,Z\ET,& 8 .
2 Z | cpcnz.s10
5 . )
1
— J\ i |
o t 1 e
IIII|IIII|IIII|IIII|IIII|IIII|IIII||III||III|IIII|IIII|IIII|8||II
7.00 £.50 £.00 5.50 5.00 450 4.00 3.50 3.00 2.50 2.00 1.50
75 +& < N({/ N9> o
$ ## && * - 3M==*D5375 + :/
75 +( I # #W¥ % & O # HH#
# )| ## o) # 1K, 1<Q  # # 0
#% |/ 0 #% >10K  >1I= # % 0 ## #* #H+
|| ## ( # # $ & >1Q /.1
H# # # $ #% >1>P ## " >1P>
# # 0 $ /
OC 12Hz5 12 11 10 1
513 o<:H:<:H:{<:H:}QCH3
ﬂg 1513 2711 100
13 1?" - 2 Z{C Z 3
. OH/ZL@O/_Q_O CHaCHoACHAFCH
ZLQN
HO
Agg\—@—()clﬁzs
g KQOCl:H:s
OC 2Hos
i Wy L L e

T T L L L L L L B B L
7.80 7.oo 6.50 6.00 5.80 5.00 4.50 4.00 380 3.00 2.80 2.00 1.580 1.00

75 + < N/ N9> o & &&#



13,18

7.25 7.00 6.75 6.50

75 +( 5 < ‘N> ¢ o &&#
#HH# &*1"% & # P1=M1 M1QQ M1Q< 1 ! 1 #
H # & 3 75 +) 5/ #% M1>M # # 0 ## "' 3 #
#% % # ! H# &H# , # 0,5/ HH# " " #
KIQP K1Q< 1 1 #  # 0 / ## 1 $
)1 # /
7
12, 12
I—_'_‘—‘
T T T T | T T T T | T l\JI T T |
4.29 4.00 3758
75 +) 5 < ‘NO> 5 & &&#
$& D#  # ) * © 3M==*D5 &
75 ++ [ # S # & # # &
& O# # O ## # ) | & ) . % |/



OC zHa5 12 11 10 1
13 AZH-FCHa
5 O-CH_CH_{-CH_);CHa
17 o
1513 711 100 1

1‘3/©O1,7—©—O-CH3-CH:{CH:}QCH3

Tlsu T T T T les T T T T ?lﬂn T T T T 6;5 T T T T 6'50 T T
75 ++ 5 <* ‘NO> o o &%
D# P1<P K1:P $ % & # $ ## &&
¥5 + b5/
.
12,12°
cp2ci2 24
I_'_I I_'_l
e 5
L B L L L
525 450 4.25 4.00 375
75 +, 5 < ‘NO> , & &%
& D# # ) &" 75 + | #
#% I# #H# # ) FLY1#  #) #  #  # )
#% 1K1 ;1<<1 >11; >1,K 1 ! | # ) #
! . % ## # ) # &# 0 $
# $ ## && # &@ # 1 H# # H#
$ #% AKM 1 ## R - S >1IM HH# (

# # $ & >1:P |/

MK



OC s 12211 10 1
13 O-CHECH30:-CH3\I-9(ZH3

15
17
1513 0 cen 0 oo
. 12" 11" 10" 1
18 pe -CH=CHeCHoFCH
24 a5y OM@\O/_Q_O - 'r( :}9 ’

HO 20
21
o
o
\—Q—OC.H\,
21 {
OC H=
O e Hax

o T Y —
T | T T D:J I\D| T T ICI' | T T T T | T T T T | T T T T | I\DI Iql | T T IHI | T T T
7.40 T.30 720 710 T.on 6.90 6.80 B.70
75 + 5 < ‘NO> o o &"#
# #% # & M1QQ 3 75 +. 5 # $ & # # ) )%
# # 0 ## & "u H# & # M1l; # # %
& / K1QK Kl1Q= # # 0 #4# x "1 [
17, 20
12,12
cp2Ci2 17
e
T | T T T T | T T T T | T T T T | T MI T T
474 4.50 4.25 4.00
75 +. 5 < ‘NO> o & &"#
* " 3M==*D5 " 75 J | #
$ . H - | &1l #% H# "l , $99%
>10Q> ;1MK #% | | H# ) 3% & 5
# % HH# "$ u , >ll< 1 1 !
¥s5 J 5/ 1 #% H#HH# )* Kl 1K
#% M AMK 3 75 J 5/ U1 # # HH# '
T $ & # & >1; # ) )$ $& ## " #*
s J 5/ & ## ( >1l1: >1;P # %
H# # >1l= >1;K 3 75 [ 5/ & O H# &*1"%
& 0 & P1=P M1QK # & P1=:1 M1QQ M1I>
¥s5 " 5 0 ## "o K1QQ K1Q>
KIQK K1lQ 1 ! 3 75 [ 5

MM



Q

21
o
17;

o e,

H=C o

3

-CHyCHo—EH-CH;
a

18 513 2
QO\’@@-CHZCH:—{:H:};CHa
715

137, 21 18
.
13
— R
T T | T T T T | T C: T T | T Tj T TT |
T.00 6.90 6.80 B.70
75 /5 < ‘NO> o & "#
-
12, 127
17
20 JL
L L —
T T T T LlH T T k\-"I T I T T T T | T T T | T T T | T ﬂI T
5.00 474 4.40 4.28 4.00
75 5 < NO> ¢ & "#
'‘HHE&H 5 % 904 :
#, #  3* 5 #,
# # #H& 0 # ) 35
KPA 1 0O ## , & P== =M W/ # # #
#, $ . # . O# $ /
# #, # 3 , #$) # | -
#\ #% #, # # . #,
# L -

MP



#, X —3:

#\ # #, #% 3#% #, 5
$) # -
: # # # # | # %
# # C #/ : # # 0
# H "
H 04 &,; &' "#H
# # * 0 * #,
&, <:>| <K= =
<= <KP =
&- P=Q< Ml;> 1=M
P=QI MIIP :1=M
K>I; KPP= :1=M
K>II KP>= 1=M
‘& P:Ql P==Q :1=M
P<<P P=MM :1=M
HH'H
: # <1<l K 2KM # H &
% <- , < ;2<l Ki2KM/
## #1
a a a a
<; >10QK Q1=P >1IM 11QK
<l 1> Q1<P 5 1P= Q1=Q
K: 1 1IKP Q1K: HAIM< Q1<K
K< »1Q; QIKQ HLM QIK;
KK ;P1PQ 11QI ;P1PI Q1K
KM :>1Q> Ql<; 5 1== Ql<<




(1

HH"H# G 5 9>0:
# L1 # # #3% D, 5 #
HO#H # R . # , [ [ # # ##
$ o # 1 &t# ' )
$ #t &8 $ & 0% & 0 & # ) % &(
$ &+ # & # Kl # )
! $ # # H '
H ' H 5 9 #
## 235 # 35 J 38?L#5
&l 2 d # 2:Q KK1<>
9 6& # d ;: 11Q:
8" 2 d 2:Q ;1QP
9 6&: d %: P ‘Ml==
% d %: >P Ki>=
% d QP <1=Q
&& d 2:1 1K<
9 6&: <| d # 2 2
# d % I <IM;
% <d = =1P
&' <P d A 2 2
9 6&: Ad >P1> K1>=
&( 2 d # 2: IM1;<
9 6. # d = ‘M1:=
&+ 2 d # 2<: Q;1;=
9 6" # d % P: IIMQ
% <d >M <1:>
&, <| d # 2 2
97 6&: # d IM >1=
&- PQ d # 2 2
97 6" # d M K1
KP d# 2 2
97 Q6&: # d IM 1<M
'& Pl d # 2 2
97 Q6"; #d = <=
" MM d 2 2
97 Q6& H : 2 d /1 2
( M> d 2 2
97Q6'H : 2 d /1 2
2 5# H 5
5 # A @O0A * @$A % @ A
5 9 @ A @ "A % 9 K s@ %A
% 9. KIi@2A "FA # > 5 #
#H#A #



# L&1 # OH% W #! # % . )
## & $ 3 5 $  ## |/ 1
0 &1 # #% # # ! 3 5/
) # #,3% D , 51 # # &&Y
# # # # S ## ## &1 # WH# %
0 # # % # &1 # )
## # d# $## #1 !
¥s5 & 5/
75 & H 5 >0 & #
# # % #% L& # &, 1# # #
# # d# 1 3 # # ! 3 75 ) 5/
75 /' H 5 5 >0 &#
>5 " 1# ## ) $ # # &# . # ,
) % ) ## | #
#% I# & ) 2 # # & "
# 03 &1 % . & 0 &1&1" ‘& 2

Ml



$ # # . # /4 ! # # B #
# 1 # M
>5 "1 #
200+
175-
150-
125-
OCubl
1004 O Cub2
75 B Coll
: O Col2
207 ‘ @ verre anisotrope
25
0-
BB N B B8
Q Q T T T T
-7 8 8 g g
% K & % K #
5 # & #
) # 0$. & # 1# # )
% ) ) 2 & ! & # /
4 # 0) # I# ) )
# &t 8]
H(H&H G 918
# # 0o ) # # 0 #% |
# # # ) #%  #
! ## $ o/ $ ## 0
& # && | # H# 0 &# , $ 3 5
%) . KI/$ &" | # %)
# . &, #HH# 2 # <N 3 1 5 " 51# #% #
#2#) # ! D# # # # ) # ) $
H# 0&# |/

MQ



15 " H && G -(R 9 &I &, G-"R 9 &/I'#

$ # & # &) | # H# ##
35 & 5% # # &+ ## 0&#* 3 $ 5 %)
3 K &% # & HH# H# 2 # M3 15
&5/

## " 1 # HH# 2 # IV ‘&

Pl =A
A s ' 5 # . SH% 0 ) #  ##
&l # W N .. $ # +)$ $ HHH# $ #

3=1=:"*5 <M/

15 'H "G +)R 9&I1 '&G)R 9&I#

6 ) <l o# o # #% | #
# # ## & "I #



! $0
I# #% |
% |/
##/1' 1
+#
# !
HH#
% 1 !
O&# 3 75
30&# 5

# )
$ &#
#
H#
$ /
##
H#T
2

# $
3=1=A
4

0
0 &#
% $
( 5 ##
# #% !/

#1

75

4 #% |

% : 0 &#

'#) 0
. #

#& ) $ !

" 3
#
#%
#
8

(

(/
l# # & # #

=/:: 0 =/.Q 0 =/KP

2 & ' # o,

&#

I#
#
, 1

*

#

1# -
o X <K1QQP " =1I:;W1 !
&3H ( 5
# #
#
#

#
#

# . # | #
) ##
0 ! $
L5 #
) 9 # S
o / 1
/! & H
H1 I # ,
E# 0 , ,
& #
# " & #%
# 3 75 ) b5/
) - » .
N TR
o Ne\AD
S 43 \‘\
e
St # # ) 2
Oo#t #
"#. #8211/
# + 2" H %" #
#b) % |/
»KY 32:==~51 | .. H
# *#Y  a(=1;:=KW5/
1 ) H
l,="e<feP:1PP" ) # #
DwX :/=n $0# # P
#& A Ky
I A20Q:; Mg
I # ) $, #& #
# /



H (> 5 % (#

# % << <M 4 K * # KQ<1<>
, HHt ) 6 # '<.L
# - i M
3 /51 &L X “AM::
X >1=<<:3P5 W H 3*#Yg51  # =1IKQ

% X I1;PMQ 3:=5 W
X KM1IIM 3K5 W

.0# -
g X Q=" #% . 0# |/ P>>Q
h X Q:1;K>" 315 #% .0# |/ K<IK
i X Q=" #% . 0# #%/k I<m35n <K<>
X:IKI1P 3K5 W 0"3#% 15 =1=P;=
? # $ #
$ 3 05 [ $ % # #

#
# HH# #
Q
=
o1
75 + (#
$# & # # !
#+ # # k==n3 75 , 5/ # # 0 #b
$0 /) # ! # =" o 1 $
# o, #& /

P<



75

#

H)HE& 3 -
# # - # L : -/ 0+
# o #% | # # % |/ #
=/MP 0 =/M= 0 =/<= , 1 uKY32:==r 51 L o# #*8 2
& ' .. # # Y a (=1;:=;KW5/
& # 1 ) H#oo. 1#
# <1<Q” e <f e PQ1PK~" ) # # o X
5150 T =1;>W1 ! Dw X :/=A $0# # K &
H ) 5
H ) > 5 % -#
# % K we<d « o P:11P=
, ) 6 # '<.L
# - i M
X <:1IKIM 3:K5 W 3 /51 &L K :1<MM
% X 11>PIl 3K5 W H 3*#Yg51  Z =1P;:M
X:M1;1==315 W
L 0# -
g X Q=" #% . 0# |/ KIQ:M
h X Q;1QPM” 3M5 #% .0# |/ ‘M;K
i X Q=n #% . 0# #%/k |<m35n PM<I
X <;>:1Q 3<5 W 0"3#% 15 =1=>K:
? # $
# - 75 - ! /4
# ) % 0 c #
& ) % ., # 0 # # # #
$ # %$ % 1 22 /

PK



75

# "&1 # #% # ## # , #&
&# ! $H& # # / 75 . 1# WH#
# $H& # #+ # # k=:=n/ # #
& & ZU 200U [ ! # 0
# 0 #b $0 /

PM



75

PP



‘H+it 4 )

. # H#H OA#
")) # $ ! ' $4
# #2 |/
|#+#n#$
#.,3% D, 5
## Y% /' 0 1 #
3 75 -/ 5/ # .
>
+R
75 -/ 5
& & # #
# # # /' 0 1%
# H#HHHA& & | #

P>

%# #

&8 & # # #

x|

&R
&&#

&" #
K5375 - 5/



+/R -/IR
75 - 5 %
#
'"H+H#H&H# 7 5 = G
# .. H#H& # #
H / ) # $ #1/
# &, K- # , H A/ # .. 2
SHH # # #. - # H#
#1 # .. #& # % H #. #% | #
. #H # # % - # I #
## 0&# |/
"HAHEH "H 1 5
0&# < $ % & $# %+ #&/I #%+ %

# #1 # # . ! # $ % &

# #/

4 % # $%H .. # # < #%+ /4 #
# $ . $ # |/

'# 0! # # 1# $ #) |
L1 #) # # Q=" # /'
#1 #1 o&#t 1 , & <=N ! 1

& =N 0 #) ¥5 -& 5/



A‘:

S b _>
> K ")V \ a*

b +/R "\
\\ _>
"&IR v a

75 -& % ? 5 &>#
# 9 && # ! ) # #

GX< f 3# 9 &&5

XGL3< 3=1P &35551

- $ # % &'
G-#& $#
f- & .. #
- ) !
o, $H& # # 1 # . # $%# %
# #'g #H#  # /
o # 1! 1
$) # -
4- ==
3l
#Hoo #% $H& #1 # 5 & :3
<P7 5/
Woo#! W # 134 51
$ # : # #) # # 1 ) T
) # # -
4
4 =4- L=
4
# 4 H s &# _X<Pr14 @ #
$ 4- W # _X<P7/
Lo# W # T ) ##
# ! # H $ &#

4y =<PMW+ 7 =1=<=<{V

Pl



L0# 9 && (-)1)

W1 # % # %
##  # $H& # 8 $ ##t || { -)
# . 0# #.1 8) #-
“+ S+
#\ #% . O# /
0 1 # # &1 # W #% # % . 0# )
K
u ## /
$) # | -
_4 =)
JK
0 u 0&# 1 7/
&" $) # ! -
7= ()
! % $ 0&# 1 4 1#
# : 7 ) #,
#e @ #o % & M1P/
4 =7
0 1# #% # #% #,1 1 #
/
=3
4
. 0# #% & # # #o#

## 3 H + 5/

PQ



8 3W5 3W5 '
# 1
X Q=7
4 - =M=>Q\
= KP1P M:1= 1P:
4 =MKNIIW
4 =>PMOQW
A &()";' 5S ; A T# @ ;=
@ 5 @H @ F
? @F ? @ < #
# % # 1 1 & L # 1P/ !
#0 1 # # $ & ! $ ## 1 1
#! # % # | '# X<1# #! X > W1
# % % # # - % #
75 -5 # ## # #HH# # &, !
#& ,
75 - &, 5 N #
# # # ) #& # HH #
## 3M: W5/ # # ) # #
HH # ## 3 75 5/



A

v

&T
v
75 &, 5 N #
# #& . H® % & <M W1 #
# I # 1) & U
H#E # /'$ #
1# # | # <M W | #
#% # $H& # # # R # G # #

#& H # # 0 0 ZU 2%U [375 -) 5/



#

$

75 -) 85 &,

# H# )$
/ #& # $ #
% & #) #
#HH#& | # #HH#H
>W@ # &
#% 3 75 -+

5/

><



75 -+ 85 &, ? @ #

E 0z & [ #. #H# 1#  #% &
$ ) # . % & |=A
) #& | 1 0 ' My ## )
##t @ # W # 0 # # ##
E# 11 # # 0 # & #&  ## |/
) # # Q=" # > W . # #
<MW/ $ $ <M W1 # I < # 0
& | %1 %1 ) # # |# |
# % #1 /| # . ## #
75 -/

>K



[

75 -
#
2 1 $H& # #% $ | 1# )
Z% [ # # $0 ## 1 U #
zZ #& [/
#H% # & # # 0 & 3
le
A/
dll
K d2o
¥
75 - > 5 2 & G"&) R#$
L0#1 $ & 1 0 $#
$ L% # O #% |/ # 1 JK VM
0&* 3 H . 5/4 # $
M1P W/

>M

)

75 --

$

5/



>P

H o, $ 5 & #
8 3W5 3W5 3W5 !
# 1
X :<PA
= KQ1M p =1l KQ1P 4 = =:>> BWF
<<1lp=1K <<1l MPIP 4 =KQIBW'  _iq5.
< - :Q1l p =1K Q1 4 == KW
A(+'-)5S 5 A()TH % @
% @ ;= @
5 @H @ F ? @ F ? @ <
#
W # & # % # $ & M1P
W/ ## # & )$ # ## ! #&
, 75 /
) +H T o
75 - &- 5 N #
$ . #, #& ) T )
# $ # & K >=" 3 5/ #
$ $ $ ## 1 # #oo#
## # OSU . | $H& # &- #
75 /75 " |



75

A

85

" 85

$# &

75 .&#

>>

0&# /

#



75 & % ?5 ?

&-#
HHHH
# o 1# % # ) $ # #

C# $ ) #I#) & ,

# 01 # #% | # & M/ # 1 ## $
#% | # & ‘&1 $0 # | U ## -
& #1 # ) ! # # 0

#  # )I/$& # 3& #5 %

) 2 $H& # # /



#
$ /
88

$# &

# # 1 ##

#O# HHW
L% # $#0, #2
&# . #

T )
#
C#

R

>|



4. Dendriméres poly(benzyléthers) contenant du
ferrocene a deux branches
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5. Conclusion et perspectives
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6. Partie expérimentale
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