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6,7 R

32,33 N
R = Et (32), Bu (33): Ln = Lu (a), Er (b), Eu (c) 32,33 %
ii CgHi;OH, 190° ,1-15 (A); lu@ Er() Eu(
C1oHxOH, 280° 1 (B). 49-53 46-61 92-94
B 89-93 88-92 76-81
* *H# , 3 #
# * ' % #
% + ! # %
& # 32c 33c -~70 94% ( $ A).
# #1 Lu Er % $ ( % %
#$ % # : ( *# 0% $ * -
& # , , - , S HH %3 6
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51 # , & # 6# 7 #' 6%
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1.5 %% %1 (%! % #%'% -"% $0%"' %81 +*$0% / 1 %/10
I % # 6&& # #
& # 29ab 30ab ( 13, $ B) *# $% #
# * % % & # 3dac, 35ac
( 16).2 * ¥, B % & # 26a #
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$ # # & # 34 35 # 20-30 .0# %
# % # # % 70-89%, 6 $ # % #
$ % $H# # #3 # # 34a - Y %
$%#H % # % # * 0p & # %
33a 33¢c $* % , *( , !
.24 , $# # # ( 2)
$* $ % ! $#' # # 34, 35,
( % %  H#H # #( % # . ( ,
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%
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40,41 R 38,3 R ' NaH/DMF, 25°C ’
i i Eu(acac)s, MeOLi, C,5H;50H, 180°C (A)
LU(acaC)& C16H33OH, 210°C (B)

X
CC §
O@N@R HO\@N@BU i 1. /bSO, (2. H,O( )
NEL ) N N

. Y N, . N . \ N P
" 4@&“,@\@ " é&h?\b R =R =Bu (38,40, 42);
R N R i BU LY Bu R ='Bu, R =H (39, 41, 43);
R\ tp R - B b Bug X = H (40, 42), CH,OH (41, 43)
R AN R = Bu A e
S \M'/"!J\@ S \N«'/“"-\@ Ln = Eu @), Lu (b)
N NS v Nse
&M =N @;& =N
N N
R HO B
@?O 42a,81% R 443, 719%  Bu
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* + 0 # 50 51 #' , (
# # 52a # & ! , $F '+
% %3 * # 6 % & # 47 ,
# # # 53 54 3 % @ 21).

50-52

R ='Bu, R’ = H (50,52,53,55)
R =R’=Bu (51,54)

M = H, (50,51), LuOAc (52)
Ln =Lu (a), Eu (b)

i: Ln(OAc)3-nH,0 ( 50,51), MeOLi( ),
TCB-C16H330H (50:1), 215°C;
ii: 1. H,SO, ( ) 2.H0 ().
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N NS N\ N NS
, NN §: A
‘Bu = " = Bu Bu N’ Bu
57, 55-64% tRy '—“ By
N NS
N g
el
o £ Bu
) LV N==
N, \
NN N
t s
Bu
58, 7-14% Bu
57 58 # # 70%, 6
# % ) % $%
* , * S# %
& # 58,
1 # * l
, % #(' # %

23



3.2.2.

14

#I

# 56 & #

*
%
60 (

& #
$%#H * &

59

#

«sandwich-clamshell

&#

23). $ *

H*

#(

%

x

*#

23

8%

WP b
2y

RTLTEY §

2=z

@&@&@m@@

S
sl

8 * &
SRR S B
= - - - e g ..M;
“.H/, ,/,H :N. 37 J \/—N\,\w\ N =
ﬁg \N/ \N MQ \N,ﬁg ﬁg m w
=
C
v **
@ 3
| @ @ V‘\\ mm t@ MW
° R H*
o222 D + /M:\uxN\ 2T M 5
~ \Nn =) N\ ) N
3 u M\N M : g
ﬁg *
A
4 *
& *
@ @ m
@ :
O
n
z z T
m ﬂM ﬂM + ; M % o
s o- \N\ Hm
q Z Z M \N, C,
ﬁ@ & . w
N
I+
] *
T H*
©

K H

49

59 *#

& #

i

%

A #H

24).

(

#E *#

1,2-$

24



8% 24

A
Bu LU 5
HO Bu </ h -
. \ SN <
N ;'N B Br N X
IBU&NLJb‘BU @CBrY i o By
P @) Bu
~ ~
N <N CNY N
Lu Bu
B W
i: NaH, DMF, 20°C, 30 N\ \N NN\\N
i: NaH, , , . N
N N%
59, 55%
* + # ! #
6 % $ % # & # 48 (
20); # $$ # %! # 49, % (  $%
#* *
3.2.3. $
*$ % 6&& % % # ! %
& # «clamshelb H# % # # 13
# $* 47 (2 25). , %
& # 62 # #' - #
#H # # # # $* %
& # 63 «sandwich-clamshell
8% 25
R R
R 3\ , R
N \ T\I‘Z:\T“/:\N;’}V

(e} .
Ca\(\ N\,é J R
R=R"=H,R' = R"=tBu (a) \ N ?N\

R=R'=n-Bu, R"= H, R" = t-Bu (b) N, N Zn\N N
R=R'=R"=R" =n-Bu(c) R"&N X R
R '
i Lu(acac)z4H,0, MeOLi ( .), C1gH330H, 220°C 63, 28-45%
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) #* # # # DBU * ##
# * #$ % # 42 43 (2 18)
2-3 30 % % # % ! % %
* % & # 63 # % , 6 %
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! Ht % ! . 5# 13
64, - ,* # & , * %
# H # & & # , %! '
* # # # % * o & #
'+ # $*
4. 7%" (0% /1%/I'0 $ '$% "% *%$2' 21 9 $ 08 #$"
* # # % TBTAP * ## %
+ * # 6 ,
* ! -& #* + # 22 # 47
# % # # % 65 ( 26), 22
& # 14 b # % # # &

65a, 81%
65b, 85%
Ln = Lu (@), Eu (b)
i: Ln(acac);, MeOLi, C;gH330H, 220°C, 30
ii. PcLnOAc (14a,b), MeOLi, TCB-C4gH330H, 220°C, 30

# % #

3

TCB *

$ % %
+

* $ 0/0

& #
# TBTAP.
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26

66a, 72%
66b, 67%
$%# | %
. , H*
66 * ##
*
$*
* 6
$# (13
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5.1. %$#%$!" +/'+ $0& $ 2

5.1.1. % % % % %
$ % % # % ##% 2 #
#$% # 6% 26b,c #$% #

# ,69$ 33 2,3,9,10,16,17,23,24-$ #& #

2 D
1 .22 # BUpgEr (26b) BP'PoEuU 260 & # 26b( ),
& #Ho| 26b( ), & # # 26¢(2,D).
2 # % 2 &# % 26b,c #' $! #$ %
6 ( .2), % # * ! *# %
* (Niso).- %! #6 - # *
# % # 6 ' ' 3 #H &
% # %! $#3 3
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* 4 1.5 % 2 #it * % #

. # % r(Ln—Ln), (
# r(Ln-Niso), A 4 E A " A
BUpET, 26b 2.27-2.46 43.2 — 2.84
BUpg,EU, 26¢ 2.42-2.44 36.3 — 3.01
" 2.08-2.32
Palu,, 33a 33.6 3.39 2.93
2.44-2 57
B 2.19-2.44
P&ET,, 33b 31.2 3.48 2.98
2.50-2.63
5 2.37-2.41
P&EW, 33¢ 27.9 3.57 3.12
2.60-2.66

1 .32 # BUPpglu, (338 °PUPgEw (330: & # #
33(, ),& # # 33c(2,D).
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, $ * 0 ¥ # A 1B # |
% # #% 5-2 * % ,
# $#  # | l.
A B C
| 4. ## | (A) 1A (B), 1B (C).
#% O#fF % * 0 ' 30%.

29



- #% [ 1 $ % face-to-face %
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# o ( # 'H-'H COSY6 ( .9).
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I . 12.'H-'H CcOSsY:- % ! $MePRrBTAPMg 200 DMSO-ds
(P"TBTAP)Lu65a 52 -dg $ !  1-2$.% NoHg-H0
($# ).
$ # + # # # :3H
# LH 239 . * % 6
# o # . #( # # # :
# %! , % ( %  6&8&  $# ( # >3 HA
SHY % 0 ! 6 % # >LHA 058 0.32 . .
. # # % 15 .
¥MePRrBTAPMg 200 + # # 6 113
HMQC DEPT-135, ( # % # % % .2
*6 2 (?=125.88 . ) # x4
- #( #, #'+ '+ # 104.6 . .
2 1 cosy # # (""TBTAP),Lu 65a $#
# (%! ( .12). # # % # #
$ # # % 3 # % !
~2.3:11.7 *# # % , 65a +
% * , % o x| !
& # % *! * % !
& % LT ! $ + # %
- # # 15 # | # .
#r - # # (""TBTAP)LuPc66a ( . 13)
*0/h # ! % # % * .



I .13'H 'H-'H CcosY:- % # (""TBTAP)LUPc66a

52 -ds $ ! 1-2%$.% NoHa-H,O ($# ).
5 $ 6 % # 65a 66a* #' +
& # ! % # # # # %
ATBTAPM. |, # o-H & # # *%%
6 % ( # , # $# # # - 3.H
# .7 # * x| (
& #% x # 8 ! # ( # ,
( % ( 68&&
53. I -11%/' %' -
- - MALDI-TOF — * $# (% #
# o # R *
- $ % # # d- ## 6-10, 16, 24,
& # 2527, 29, 30 & # 3237 $#
+ ## % [M], %
# # % Ht * 0 .
# & # 47 11-14 '+ & # 17
$# % #' #% , S H# % + #
! #* | * # #% % .
# % * % # # «sandwich-planas 53-55,
( # & # O+ % # % 2022 6 % 65, 66 #
TBTAP. . 14 % - % -
# # # — C"TBTAP),Lu 65a (""TBTAP)LuPc66a

37



$

*

[M]*

#

38

65a() 66a(b) (
%

142 % MALDI-TOF #
# % # #
6 % & # 28
## % [M]* + #
# # 28
3 : , ,
# $# 6&&
| 152 % MALDI-TOF & #
' # 43, 46 48,
#S *# % % , # #
DHB DCTB. 6
$*# * + % # 42

#
#

28 - (

&

$#'
&

(+

— DCTB).

# #

# % #

28
(#

. 15).

D )

& #%

IM*  6& %
&

( .16).



| 162 % MALDI-TOF # 46 () 42b(b) ( — DCTB).

# % # # %
[M]"  6& % * ( #H# «sandwich-
clamshelb» 58-60, 63( .17).
| .17.2 % MALDI-TOF # 59( ), 57c(b) ( — DCTB).
# % # # % .
, # # «intracavity» 57 61 & [M]*
$#' ( . 17b), * # # % %3 !
& # clamshel #* o #
# 47 .
54. %/ $% - 1%/ V/1- 1# 5%% -
T# #+ - $# %! 6 %!
#* & # % # L T#E % % (72 )
* % ! ( % #% Q B2 ),
"+ HOMO® LUMO : 6 # #
S % $ 72 # 6 $ % #
& : # % * % !
: # # % #t # # %3
# (Dan) # $ % # (Do) % ( !
"+ LUMO # Q # v (
3 #3 % #% ( .18). 3 p- % ( .1b), (
% * #1 $ # #+
¥ #( # % 47 # & #
SH#'



5 #%$% # % # 0,8 I % ' # %

& ,  (+ %! p-6# , 6 '
SOMO (single occupied MO). # * HOMO® SOMO
# 72 # #+ BV (blue valence) $# 450-500 (. 18b,
19a) IV (intervalence) 3 * 1200 2000 ( . 19Db),
SOMO® LUMO # RV (red valence) 900 ( .19). 3
p- % ( .18b) % * # , # # % # ,
$ + % # # O# $# : #
47 (. 19), + #He# # # %
* o .2 % # # #' ( %!
' '+ # # ( .18Db).
#$% &# % + I # % & (+
6# : 72 % # "+ Q B #%
( .18a). 6 + # Q # ' $ '
#'+ # 6 * o *6# % #$ ,
$ # 47 . 4 # (
# % 47 * #1 , # # #
% * % , # % $ , $H# % # #
#$

I .18.72 FPcH, (6), "PcLUOAc (L14) .18b.72  PoLu, ""NcLuPc B1)
“Pglu, 329 . . Ph"Nc,Lu (289)

| .19.72 #$% # 57 - | @ S$#('! ) -$#  (b) CCl.

40



3 p- % * # &# % & #

# «sandwich-planas 53 55 # # % + (
3 * H#+ $# Q #% 600 900
( .20), ( & %
# # % p- 6 % R .51 # , #
f * , % # %
# % & ' * . ,
53 54 THF # 60 .5 # # %
& , $ '+ : ( #(
%+ 47 & # % & .
5# 72 # «sandwich-clamshell ( $ !
. % & # 63 (. 20b) $#* *
"+ - & # & . 6 $#'

3 Q #% , # '+ # # | # #

6 # o $# + # # 8-
# % # % , % # & & # . 63
63! # # #& * #1 $#'

* %! $ %! % #+

l.20.72 53a 55 . l . 20b.72 # 63 63 26 &
( # — NoH4H0).

5 1 $ # «sandwich-clamshell # 3

# % # | ' # $* I 1 % . , ,

* #3 # Q # % «intracavityy # 57a 57c¢ #' 29

26 # # # ®upgLn (27, Ln = Eu, Lu)6

* #' 24 19 . +

# # #' 57 % %

(DFT//PBE/TZ2P),  * . «ntracavity # % +

& ( .21), # % $# |
15 # [ # . *# 6 * a b #(
# # #( " % # #+ , # ,
# ! #3 # # 6 & Lo* * ,
,( # 1 x # ( $# % # 57
- # * ! * $ H %
N o# % &-.. .. 81 0 ) Photocor Complex®.



| .21, # ( ) & # (* ) # #  57c

)* : & ()~ b, & ()
# TBTAP 72  $# + # %
# #+ # ( # # | ( .22). 6
- # # 65 66 $# ' # %
! ( .22) $#(! ) -%# ( . 22b), % #1# %
8 # (+ & & # .
| . 22.72 #$ % # (P"TBTAP),Lu (65 ), ("TBTAP)LUPc 66 ) Polu
- (@ $#(! ) -$# (b) CCl..
4 # 65 #' : Q=630 Q,=652 (@Q=22
# 66:Q,=642 Q,=658 (@=16 ), # $ 3
+ # # # # # * 0
* % TBTAP # # # $# % !
Pc # . % * ( $#' ¥ # $# (!
) -$# . $* # % ! # #
TBTAP Pc, # &# - &# (+ * 0
( %! ' # #

42

);

*



55. %/'8 - 11%/" 7 %/ 8 -

) # 6# ! $ % $%iH #
* + 0 #3 % # 26, # # 3
— 42 44, «ntracavityy & # 57, - #
# TBTAP 65 66, ( % & # 63.
. 23 % -# % # %
( ) ! 57, HH' "+ *(
*$ 9% # (Ri- Ry), $ %! (Ox)
$ % # (Ox,, Oxg). 4 '+ #
# # % $#. 2. , ,
* # DE1/; (Ox- Ry), '+ 1 6 6#
SOMO, DE’jp (Ox- Oxg), ('+! * ! HOMO SOMO,
* ! % ( # $ # p- 6 %
* Il .51 # , 57a—c # $#'
* ! DE’ /5, #'+ 1.07, 1.12 1.23 . DE; >
# % * (0.44-0.46 ) # «ntracavity» # 57,
( ! TBTAP 65 66, # # %
6&& # #
* 4 2.Eip # # 57a<c DCB, 0.15 [BusN][BF,].
E1p,
Rs R> R; Ox1 Ox> Ox3

57 -1.431 -1.043 0139 059 1663 1.80
a (=2.077) (-1.689) (-0.508) (-0.051) (1.017) (1.15)

57 -1.424 -1.049 0.105 0537 1.66 1.79
b (-2.054) (-1.679) (-0.526) (~0.094) (1.03) (1.16)

57 -1.410 -1.041 0.050 0491 1.72  1.89
c (-2.040) (-1.671) (-0.581) (-0.140) (1.09) (1.26)

o9 % # 7

| . 23. # ($ - # Fc/FC).

57a< (A-C) DCB.

2 # % * # % # $

# Ox, # R, & # 57a
# 57¢ # % .24, # 57
$ + Q# , ('+ C(
# + # # BV #
$ % # . , S * RV # IV
# % 6 ' %! . # 57
72 $# # * # BV IV, ('+
6# SOMO $ # . #% Q(681 669 ) RV(912 919 ) 6

' %! L $ % Q. (644 634 ) Q, (690
709 ) . RWQ, ( + %
#+ , * * 3 * #
( $* SOMO HOMO).

43



I .24 72 # 57a 57c DCB

# (+0.8 :A, ) # (-0.4 :B,D)
2 % % & - # #
TBTAP 65 66 # % * + #
# #+ # (! # '
& # ( . 25. , 72 # & % 65 *
o #o + # BV # %  $# 400-550
% ( % # 66 * # & # ( .24 2). #

Q # % & 65 66 * #

% # #$% & # ( .24B,D).

44



| .25 ) 72 # (FTBTAP)Lu (65, ,B) (""TBTAP)LuPc 66 ,C,D) DCB,
#

(+ 0.2 M [BuN][BF4] # +0.8
(A, C) # ~0.4 (B,D).
$ ! & # 63 ' #$ %
& # ( .26) *# # # #
! s, * # & # & ,
* f # ( $# # # & .
. # % ' 6# | #
# 63 $ * % # (. 26h),
# (% & * ! .
| .26.0 & # 63b( ) | .26b.HRTEM & &
& # 43b( ) DCB, 0.1 M [BuN][BF4. # & # 63b.
S % + # # % #
(' $ % * 72, % x #
*$ ,# ! ! % & ' % |
! , * f # ( 6 %
# .
$* , 6# # -6# !
# % ! *0f # #
& # % # 6# | % 6 % # %
## # ( #'+
$ ( & .

45



5.6. 1%" $-
! $ %
# ' & #
! * (
# # % #
# 1 - !
# # z-
6&&  $H# # # #
TBTAP: & #* + #
# (""TBTAP),Lu (653).
| 272 6 # 1
% z- ,
& , S
! # ( .28).
| .28. % z-
$* %
1# #o# |
] # # TBTAP
! . %
( # # #
# + , # +
# % ! o
!
fy 4 % &

$% $%&$-1' (/8 ! &

# # , % # %
#( $% # #
## | .51 #
# 6 # (
# 0% #
0oL 27). 6 $# % ( %!
! ! #
LnaptrgTAPZN 21f),  ( #$
# z- (Nd:YAG #* ).
#'+ $! *
% ( %! # %! #
## LnaphthrBTAPZN 211),
() ! ()
, ( # - # %
#' % ( % # -
$ ( 6&& # ! #+
$ * % # $ %o+
*$ ( %3
#* %
#
) 0 )

46



*$ + # # %! * % - #

# % # * # % 6# : #
& # — % * % . # #
3 % , # % $ , (
& # # $*
o+ , - - # - ## - H* + %
& # % # * + !
# $* # & % #
' # % * * "+ & # # :
. % * % * % # - #$%
& # % # % # , (+ # %
% % * # : # % * #
[('Pc)EuPcLut“Pc)], (+! *# % Ht * 0
& # % #
% * % * % - # 6 %
# % & # % # (! ! , %
( & # % - % & # $ *#
#' % -$# # oo # * %
6 % # * (  «sandwich-clamshet).
+ # * % 6 % # 47
& # % -# ( ! , # 3
«sandwich-planas; % # & # : (+!
# # & $ # - %! -$#
. # % % &# % , % #
«sandwich-clamshell % * % «intracavity» # % 47
# -# $ ! . ( +
«sandwich-clamshell
% # % # % $* * & 6
& #H* o+ # PMTBTAPH,, # #
#$ % # % 47 , ( # * %
# & #
* % % * % # , $ % # o (
HH # # ;% # #*

(Czc) — %! # 3 ! p- ! ( , $# '+
#+ $H(! ) -$# (830 ), $ +
140-160 # & # % # S ( #

* % 3& # -(3.22) #* -1,2- ! # % '

# #( ' 4 ! SOC}.
% # % ##% : 2 #
#$ % # 6% |, ( #$ % #
, 6% # 2,3,9,10,16,17,23,24-$ #& # .4
#' & # , % # % #' %
% * % # 6 %
& # # ( * 6#
# % ##% # 27-(2- #& # ) $ *
* & : ( #$ # [27-& # $ *

47



x & ] 2 # 7 %

% 2 # # * 4+ 0 TBTAP, ( TBTAP 6 !
% .
10. % 0 # * ## #* %
H, B2 .- MALDI-TOF #  * # ) # #
% # | L F # o+ $
- * # | -
3¢ - # % #( & #
# # # % (DEPT-135, GATED!H-'*C COSY)
x4 % * # # 6 %
& # 0% ( # 68&
6# p- # (+ | # % &
& # * L) & % # (
# # 'H-'H CcOSsY :- -
% * 3 MALDI-TOF/TOF.
11. * , # % ! # 6
$# % # + $#(! ) -$# (800+2000 ),
% * ( # #
& $* #! #1 *
12. % #* 0 % # %
# #$% - # & #
& # S * & A7 6 3
# # -1.70+1.75 . $ ( # #
! $# 0 % & # ,  x
& # & , *# # (
$# # # & .2 6#
# # o # % $# % ( %
6t % !
13.) # # % , # -6 # | -
! % # * 4 # (
% 61 % # , (
# #* *f

$$% !"%3$% *'0 2 3%%$ 1%"+,58 1+* /4-8

II) :
1 .. 3 C) Y. . A, .. #3 ,B.. # .2 *
# # #H o+ % & # * # %
6# " .&.. .$ .2004< 3,C.528-533.Russ. Chem. Bull., Int. E®004, V. 53,

< 3, P.554-560]

2 V.E. Pushkarev, M.O. Breusova, |.V. Zhukov, E.V.ul$hov, Yu.V. Tomilov. Synthesis and
characterization of symmetrical alkylsubstitutedgée-, double- and triple-decker europium (IlI)
phthalocyanines 4. Porphyrins Phthalocyaning2004, V. 8< 4-6, P. 801.

3 L.G. Tomilova, I.V. Zhukov, A.V. Ivanov, A.Yu. Tolb, V.E. Pushkarev, N.S. Zefirov. Different
type phthalocyanines: synthesis and investigatidnPorphyrins Phthalocyaning004, V. 8< 4-

6, P. 572.

48



4 1V. Zhukov, V.E. Pushkarev, A.V. Ivanov, L.G. Tdowa. Spectroelectrochemical investigation of
phthalocyanine macrocycle 8-8 interaction in symmetrically substituted lanthanid
bisphthalocyanines 4. Porphyrins Phthalocyaning004, V. 8< 4-6, P. 914.

5 A.Yu. Tolbin, V.E. Pushkarev, E.V. Shulishov, A.Wanov, L.G. Tomilova, N.S. Zefirov. Synthesis
and spectroscopic properties of new unsymmetricallpstituted phthalocyanines Mendeleev
Commun, 2005, V. 155 1, P. 24-26.

6 ). .A , .. 3 .. # , 2.4& . # 6#
# % ! #H# + % & # % # # n .
&.. .$ .,2005< 1,C. 184-189.Russ. Chem. Bull., Int. ER005, V. 54< 1, P. 189-194]
7 .. 3 ! , .. #3 , B. . # 2% %! *
# % ! #H# + % - - & # # (mny /
. & .. .$ . 2005< 9, C. 2024-2030.Huss. Chem. Bull., Int. ER005, V. 54< 9, P.
2087-2093]
8 B.# ,-..1 , .. 3 T - .2 0% # % !
% P& # % # $ & # #
" . &.. .$ . 2005< 9, C.2020-2023Huss. Chem. Bull., Int. EQR005,
V.54,< 9, P. 2083-2086]
9 B. #% , .. 3 .. # , 2.4& 2 % # % !
% # % $ % & # $+ $*# % # n" . &

$ .,2006,< 7,C.1112-1115Kuss. Chem. Bull., Int. EQR006, V. 55< 7, P. 1155-1158]

10 L.G. Tomilova, A.Yu. Tolbin, V.E. Pushkarev, M.O.rdlisova, N.S. Zefirov. Synthesis and
investigation of new phthalocyanines and their agaés /J. Porphyrins Phthalocyaning2006, V.
10,< 4-6, P. 516.

11 M.O. Breusova, V.E. Pushkarev, L.G. Tomilova. Sesth and characterization of alkylsubstituted
phthalocyanines and corrolesl//Porphyrins Phthalocyaning2006, V. 10< 4-6, P. 566.

12 A.Yu. Tolbin, V.E. Pushkarev, L.G. Tomilova, N.Seffov. Preparation and spectral properties of
new planar binuclear phthalocyanines sharing omedree ring //J. Porphyrins Phthalocyanings
2006, V. 10< 4-6, P. 900.

13 V.E. Pushkarev, M.O. Breusova, E.V. Shulishov, Y.ul'dmilov. Convenient synthesis and spectral
properties of heteroleptic europium(lll)-lutetiud)l triple-decker phthalocyanines bearing
differently substituted ligands J/ Porphyrins Phthalocyaning2006, V. 10< 4-6, P. 827.

14 V.E. Pushkarev, E.V. Shulishov, Yu.V. Tomilov, L.Gomilova. The development of highly
selective approaches to sandwich-type heterolegdigble- and triple-decker lutetium(lll) and
europium(lll) phthalocyanine complexesT#trahedron Letf.2007, V. 48< 30, P. 5269-5273.

15 V.E. Pushkarev, E.V. Shulishov, Yu.V. Tomilov, L.Gomilova. The first example of a carbon label
for interpreting the*C NMR spectra of phthalocyanine metal complexe¥léhdeleev Commun.
2007, V. 17< 4, P. 218-219.

16 V.E. Pushkarev, M.O. Breusova, S.E. Nefedov, L.G@milova. Synthesis and structure of
europium(lll) double- and triple-decker complexes ithw 2,3,9,10,16,17,23,24-
octabutylphthalocyanine Mendeleev Commur2007, V. 17< 4, P. 220-221.

17-. .1 a, .. 3 . # 2 #HE+ % & #
* 8 # & & n" . &.. .$ . 2007,< 7, C. 1403-1406.Huss.
Chem. Bull., Int. EJ.2007, V. 565 7, P. 1456-1460]
18). .1# , = . .- %3 , o T | , .. 3 , .. 3,
.. 4 , ] # , 5., L H# . % 6# !
# % $ # + % - & # ,

49



(+ % 6% /13 5/60 , 2007, .85,< 12,2.791-794.JETP Lett. 2007,
V. 85,< 12, P. 655-657]

19). .1# - .1 , .. 3 . # 5. ., #
! # & # %
# 6% $# (! ! & ! $# /I 0
, 2007, .41,< 10,2.1221-1225.$emiconductot2007, V. 41< 10, P. 1204-
1208]

20) . . 1# T , .. 3 , . .4 . # :

5. ., # . % # %
# # - & # , (+ % 69% /I 0

, 2007, . 41,<. 11, 2. 1381-1383. $emiconductors2007, V. 41,< . 11, P.
1361-1363]

21). . 1# , B.. $ , .. 3 , - . .1 A
# , 5. , # . # # %
$# + % & # 6% /0 , 2008, . 42,<
3,2. 327-330. $emiconductor2008, V. 42< 3, P. 327-330]

22). .1# - . .- %3 T | , .. 3 , . . 3,
/... # , 5., , # - * #1 *

& % $# # % #
$ # + & # . (+ % 6% /" . *
,2008< 1,2.71-74.

23). . 1# , - . . - %3 , 2. . # , - . .5
1 , .. 3 ,B.. $ , .. 3 , ..4 A , b. .
, H# . 6# ! # %
$ # + % & # , (+ % 6% /" . = |

, 2008,< 3,2.23-33.
24 A.Yu. Tolbin, V.E. Pushkarev, L.G. Tomilova. New tphlocyanine complexes with rare-earth
elements /Mendeleev Commur2008, V. 18< 2, P. 94-95.

25 .. 3 A ,B. . # - % * # * # %
6# # # IN* , 2008, .77,< 10, C. 938-972.
[Russ. Chem. Re2008, V. 77< 10, P. 875-907]
26 . .5% ! , B. # , .. 3 , - .B. . # :
2. 4& .2 0 * # -6# %
& # % # # 6,7- (& )-2,3-
& # # In" &.. .$ . 2008,< 9, 1876-1882.Russ. Chem. Bull., Int. Ed.

2008, V. 57< 9, P. 1912-1919]

27 A.Yu. Tolbin, V.E. Pushkarev, L.G. Tomilova, N.Sef#ov. The development of direct methods to
phthalocyanine-based building blocks for producitng nanosize structures J. Porphyrins
Phthalocyanines2008, V. 12< 11, P. 1187-1193.

28 V.E. Pushkarev, A.Yu. Tolbin, A.V. Ryabova, L.G.nitova. Preparation of nanosized sandwich-
type structures based on planar binuclear phthalongs /Mendeleev Commur2009, V. 19< 1,
24-26.

29 A.Yu. Tolbin, V.E. Pushkarev, L.G. Tomilova. Thelesgive synthesis of clamshell-type binuclear
phthalocyanines Mendeleev Commur2009, V. 19< 2, 78-80.

30 A.Yu. Tolbin, V.E. Pushkarev, G.F. Nikitin, L.G. Tolova. Heteroligand and heteronuclear
clamshell-type phthalocyanines: selective prepanatspectral properties, and synthetic application
/] Tetrahedron Letf.2009, V. 50< 34, P. 4848-4850.

50



31 A.Yu. Tolbin, V.E. Pushkarev, L.G. Tomilova, N.Seféov. New approach to planar binuclear
phthalocyanines of Mg, Zn and rare earth elemémis¢roheterocycles2010, V. 3< 1, 30-32.

32 V.E. Pushkarev, A.Yu. Tolbin, N.E. Borisova, S.A.ra$hin, L.G. Tomilova. AB-type
phthalocyanine based homoleptic lanthanide(lll) kdetdecker 8-radical complexes bearing
functional hydroxy groups: synthetic approach, ségroperties and electrochemical study //
Eur. J. Inorg. Chem 2010, V. 2010 33, P. 5254-5262.

33). .1# 5. .- - . .5 , .. 3 o # 5. ., #
$ # # #
& # 6% #r o+ & # # /10
, 2010, . 44,< 8,2.1078-1083.$emiconductor2010, V. 445 8, P.
1044-1049]
34). . 1# - . .- %3 5. .- ,-..5 . .. 3 , B. .
$ .3 . # V5. ., # . % % !
# &# % # %
# 6# | # /10 , 2010, . 44,<
6, 2. 795-800. femiconductor2010, V. 44 6, P. 766—771]
35). . 1# . 5. . - ... 3 C ol # . 5.. ,#
I % ! # % * 0f L+ x H o
& # 65  +# | ! % , $#(! ) $# /I3
5/60 2010, .92,< 10,2.746-750.JETP Letters2010, V. 92< 10, P. 676—680]
36). .1# - . .5 . .. 3 . # 5. ., #
"o ! l# | 6# !
# $ # o+ % # # & #
6$ /3 5/60 , 2010, . 91,< 11,2.676-679. JETP Letters2010, V.91< 11, P.
607-610]

37 V.V. Kalashnikov, V.E. Pushkarev, L.G. Tomilova. Aovel synthetic approach to
27-aryltetrabenzo[5,10,15]triazaporphyrindéndeleev Commur2011, V. 21< 2, 92-93.

38 V.E. Pushkarev, A.Yu. Tolbin, F.E. Zhurkin, N.E. fgmva, S.A. Trashin, L.G. Tomilova,
N.S. Zefirov. Sandwich double-decker lanthanidg(lihtracavity” complexes based on clamshell-
type phthalocyanine ligands: synthesis, spectrééct®mchemical and spectroelectrochemical
investigations /Chem. Eur. J.2012, V. 18< 29, 9046-9055.

39 A.Yu. Tolbin, V.E. Pushkarev, E.V. Shulishov, L.Gomilova. Directed synthesis of bi- and
polynuclear clamshell-type phthalocyanines and rthehysico-chemical investigations //
J. Porphyrins Phthalocyaning2012, V. 16< 4, 341-350.

40 Ya.V. Kravchenko, A.A. Manenkov, V.E. PushkareviL.Tomilova, A.V. Troitskii. Measurement
of nonlinear optical coefficients by the z-scanhtd@que: correctness of the technique and
investigation of a new compound — lutetium diphtieganine complex Phys. Wave Phen2012,

V. 20,< 2,137-142.

41 A.B. Karpo, V.E. Pushkarev, V.l. Krasovskii, L.Gofilova. Z-scan study of nonlinear absorption
in novel lanthanide bis-phthalocyanine€Hem. Phys. Left2012, V. 554, P. 155-158.

42 1.A. Belogorokhov, M.S. Kotova, E.V. Tikhonov, A.Alolikhov, M.A. Dronov, Yu.V. Ryabchikov,
A.S. Vorontzov, M.N. Martyshov, P.A. Forsh, G.P.rBeina, V.E. Pushkarev, L.G. Tomilova, D.R.
Khokhlov. Transport and spectroscopic features ahmosite semiconductor material based on
poly[2-methoxy-5-(2-ethyl-hexyloxy)-1,4-phenylengyylene] // J. Nanoelectron. Optoelectrgn.
2012,V.7< 6, P.614-618.

43 T.V. Dubinina, V.E. Pushkarev, S.A. Trashin, K.VarBmonova, L.G. Tomilova. Sandwich-type
lanthanide(lll) dinaphthalocyanine complexes posisgsan intensive absorption in the near IR

51



region: synthesis and investigation of propertidgldcroheterocycles2012, V. 5< 4-5, P. 366—
370.

44 A.Yu. Tolbin, V.E. Pushkarev, 1.O. Balashova, L.G®milova. Synthesis of a stable J-type dimer
based on the 2-hydroxy-9(10),16(17),23(24)-tri(tartyl)phthalocyanine zinc complexMendeleev
Commun.2013, V. 23< 3, P. 137-1309.

45 /.. , . .4 # N , 1. , o) ! , .. 3 o
# . & ! % & # % # *H# %
## 1 , 2013, . 126,< 05/2,2.90-97. [nt. Sci. J.
Alt. Energy Ecol.2013, V. 126< 05/2, P. 90-97]
46 /.. , . .4 # b= . X , 1. , o) ! , .. 3 o
# . # #+ & # * , * z-
% ! ! 1 , 2013, . 126,

< 05/2,2.98-103. Int. Sci. J. Alt. Energy Ecl2013, V. 126< 05/2, P. 98-103]

47 A.Yu. Tolbin, V.E. Pushkarev, 1.0. Balashova, V.Brel, Yu.l. Gudkova, V.l. Shestov, L.G.
Tomilova. Synthesis of phthalocyanine compoundsibga2-(diethoxyphosphoryl)-4-methylpenta-
1,3-dienyl functional groups J. Porphyrins Phthalocyaning2013, V. 17< 5, P. 343-350.

48 V.E. Pushkarev, V.V. Kalashnikov, S.A. Trashin, NBorisova, L.G. Tomilova, N.S. Zefirov.
Bis(tetrabenzotriazaporphyrinato) and (tetrabemazaporphyrinato)(phthalocyaninato) lutetium(lIl)
complexes — novel sandwich-type tetrapyrrolic lid@ased NIR absorbing electrochromedalton
Trans, 2013, V. 42< 34, P. 12083-12086.

49 A.B. Karpo, A.V. Zasedatelev, V.E. Pushkarev, \Ktasovskii, L.G. Tomilova. Influence of blue
valence absorption band on nonlinear absorptiodysprosium bisphthalocyanine studied by open
aperture z-scan €hem. Phys. Lett2013, V. 585, 153-156.

50 V.V. Kalashnikov, V.E. Pushkarev, Z.A. Starikova,G. Tomilova. First X-ray crystallographic
study of amesesubstituted tetrabenzotriazaporphyrin: structefédct of amesearyl unit on 27-(2-
methylphenyl)tetrabenzotriazaporphyrinato zinc eplenin comparison with zinc phthalocyaninate
// Dyes Pigm.2013, V. XX,< XX, P. XXX=XXX.

51 E.N. Tarakanova, P.A. Tarakanov, V.E. Pushkare®, M.omilova. The first synthesis of sandwich-
type complex based on tetradiazepinoporphyrazgant //J. Porphyrins Phthalocyaning2013, V.
17, in press. DOI: 10.1142/S1088424613501113.

52 . . #3 , .. 3 . # .8 & % o

! I* $ , 2013, in press.

|%$|
... # , oo N I , ., H# , .. 3 , B. #%
, .2 $ + 6 # 6 # #
+ #* & # % # % 6&& %
#* 13 %07 2412143102.). $# .20.02.20111# .< 5.
$# 9- :
B. # , .. 3 . # - # # * -
# % & # % # 1 ! $
2.4& & 1,.# 2012, 29&. ISBN 978-5-7501-1363-7# . 8,2. 187-218.

52



