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New boron-porphyrin conjugates were synthesized based on 5,10,15,20-tetrakis(4-aminophenyl)porphyrin, 5-(4-
aminophenyl)-10,15,20-triphenylporphyrin, 5,10-bis(4-aminophenyl)-15,20-diphenylporphyrin and closo-decaborate
anions [B, H, . Number of boron clusters varied from one to four. The structure of all compounds was confirmed
using heteronuclear correlation methods {'H *C} HSQC and {'H C} HMBC. Spectral properties of the conjugates
were evaluated based on electron absorption spectra and steady-state fluorescence. Such complexes are novel potential
donor-acceptor systems.
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b cunmesuposanvt Hosvie 6op-nopupunossie Konviocamvl Ha ocHoge 5,10,15,20-mempaxuc(4-amunoghenun)-
noppupuna, 5-(4-amunogpenun)-10,15,20-mpudenurnopupuna, 5,10-6uc(4-amunogenun)-15,20-oupernurnopgu-
puna u K1030-oekabopammozo anuona [B, H, J*. Yucno npucoedunennvix 6OpHvix K1acmepos 6apbupoanocs om
00H020 00 wemvipex. Cmpykmypa 6écex coeOuHerutl ObLIa NOOMEEPICOEHA C UCNONb30BAHUECM MEMO008 2emeposioep-
noz2o koppenuposanus {'H 3C}) HSQC u {'H 3C} HMBC. CnexmpanbHule c60licmea KOHbI02amo8 Obliu UCCIeO08AHbL C
HOMOWbIO MeMOO08 BNEKMPOHHOU cnekmpockonuu u gryopecyenyuu. I10006HbIe KOMNIEKChI AGNAIOMCA NOMEHYUATb-
HbIMU OOHOPHO-AKYENMOPHBIMU CUCTEMAMU.

KoaloueBble ciioBa: me30-ApuinoppUpHHBI, aHUOH KJ1030-1eKabopara, cuHres, moMmuHecuennus, ICII, noHopHO-
aKIENTOPHBIC CUCTEMBI.
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Introduction

Development of modern technologies is inextricably
linked to the alternative energy sources search, including a
special role played by energy of sun.l'! Photovoltaics based
on inorganic semiconductors (multicrystalline silicon, binary
compounds of arsenic, tellurium, selenium, etc.) have a long
history and are successfully used in various industries. The
main drawback of such systems is their high cost accompanied
by many environmental problems. Photovoltaics based
on organic dyes are easy to produce and have a relatively
low cost, so creating DSSC by Gritzel gave a significant
impetus to the search for new effective sensitizers.*
Significant advances have been made in creating sensitizers
based on porphyrins and related compounds.P! This is due
to their unique photophysical properties and resistance to
photocatalytic degradation.’®” The search of novel donor-
acceptor systems containing porphyrin for an effective solar
energy conversion is in current interest of many works.[
The numerous synthetic approaches to the porphyrins
functionalization determine their wide application for
sensitizers design, and can be considered as a convenient
platform upon receipt of the molecular and supramolecular
systems of varying complexity.

One of the strategies to increase DSSC efficiency is
to extend the absorption spectra of the sensitizer (in order
to maximize the overlap with solar spectrum) and its shift
to the red region, which can be achieved by increasing the
coupling in the system'™!! or selection of appropriate donor
group.l'>!3! Not less important characteristic of the DCCS
is resistance to photochemical degradation. In this regard,
the use of such "non-standard" donor functional groups
such as closo-decaborate anion is very promising. Firstly,
the anion [B, H, ]* bears a double negative charge and
can exhibit properties of the donor and, secondly, its high
stability and capability to reversible reduction-oxidation
should significantly increase the resistance to photochemical
degradation as the sensitizer.

Recently we have elaborated the approach to the
boron-porphyrin conjugates with long-chain alkoxy-groups
synthesis.' In this work new donor-acceptor conjugates
based on aminoporphyrins and boron cluster [B, H, J*
were received by reaction of nucleophilic addition. In
this reaction porphyrin amino group reacts with nitrilium
derivative of closo-decaborate anion [2-B, HN=CMe].
The following amino porphyrins were synthesized and
used: 5,10,15,20-tetrakis(4-aminophenyl)porphyrin,!'” 5-(4-
aminophenyl)-10,15,20-triphenylporphyrin,!'®!  5,10-bis(4-
aminophenyl)-15,20-diphenylporphyrin.l'® Then porphyrins
were converted to metal complexes and reacted with boron
clusters. The spectral properties of the obtained compounds
were investigated by UV-vis spectrometry and steady-state
fluorescence.

Experimental

All chemicals were obtained commercially and used as
received unless otherwise noted. Pyrrole was purified by vacuum
distillation; dichloromethane, hexane, acetonitrile, ethyl acetate were
dried by standard methods prior to use. Column chromatography
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was performed on silica gel G 60 (Merck Inc, 40-70 mesh).
TLC was performed on pre-coated silica gel glass plate (silica
gel 60, F-254, thickness 0.25 mm) by Merck Inc. Benzaldehyde,
p-nitrobenzaldehyde, potassium carbonate were purchased from
Sigma-Aldrich and used without further purification. UV-vis spectra
were recorded on TermoSpectronic Helios Alpha spectrophotometer
in quartz cells of 0.5 cm thickness. All reported NMR results were
obtained using Bruker 300 or 400 MHz in CD,CN. Mass-spectra
were registered on «Ultraflex» (MALDI-TOF, matrix — DHB)
equipment and ESI- MS Bruker MicroTOF-Q (Bruker Daltonics,
Germany). Fluorescence spectra were recorded on Cary Eclipse
(Agilent Technologies).
2-(Ethylydenammonio)nonahydro-closo-decaborate(1-)
potassium K[2-B, H(NCCH )] was obtained as described in
literature." To a suspension of K [B, H, ] (0.02 mol, 4.00 g) in
10 ml of CH,CN 3 ml of CF,COOH was added. The suspension was
heated (80 °C) in dry argon atmosphere while stirring in 6 h until
the gas detached. The solution was cooled to room temperature,
then concentrated on a rotary evaporator. The resulting crystalline
precipitate was filtered and washed with CF,COOH (3x5 ml). The
solid product was dried over P,O,. The yield of K[2-B, H,NCCH,]:
3.580 g (89.5 %). NMR“B{‘H} (CD,CN) & ppm: 1 3 (B‘O) -15
(BY), -20.1 (B?), -25.2 (B, BS, BY, BY), -27.8 (B*, B/, B¥). NMR 'H
(CD,CN) & ppm: 2.59 (3H, s, -CH,). NMR "*C (CD,CN) 3 ppm:
175.3 (C=N), 3.5 (-CH,). IR (nujol, selected bands) cm™: 2545,
2484, v(B-H), 2359, v(C=N), 1027, 5(B-B-H).
[2-{1-(5-(4-Phenylamino)-10,15,20-triphenylporphyrin)}
ethylydenammoniononahydro-closo-decaborate)](1-) potassium (4).
To the solution of porphyrin 1 (0.16 mmol, 0.100 g) in 10 ml of
CH,CI, 0.80 mmol of K[2-B,;H,(NCCH,)] (0.159 g) in CH,CN
(10 ml) was added, and the mixture was refluxed and stirred for
8 h under nitrogen. The organic solution was evaporated in vac-
uo and chromatographed on silica gel G60 using gradient sys-
tem CH,CI:CH,CN 3:1. Yield: 0.102 (78.2 %). UV-vis (CH,CN)
o M (Ig £): 419 (5.57); 515 (4.25); 554 (3.91); 589 (3.73); 646
(3.58). NMR "B{'H}- (CD,CN) & ppm: 1.4 (B"), -5.4 (B"), -15.7
(B?), -25.0 (B, B3, B, BY), -28.3 (B, B’, B¥). NMR 'H (400 MHz,
CD,CN) 8 ppm: -2.76 (2H, s, pyrrole NH), 2.35 (3H, s, CH,), 6.35
(1H, s, amidine NH), 7.60 (2H, d, /=8.18 Hz, H2, , H6, ), 7.75
(6H m, H3,,, H5,), 7.76 (3H, m, H4, ), 8.21 (6H, d, 7.45 Hz, H2,,,
He,,), 8.26 (2H, d, J=8.18 Hz, H3, , HS5, ), 8.81 (2H, d, J=5.09 Hz,
H3,H7), 8.86 (4H, s, H12, H13, H17, H18), 8.90 (2H, d, J=5.09 Hz,
H2, H8), 10.63 (1H, s, aniline NH). NMR “C (100 MHz, CD,CN)
d ppm: 20.8 (CH,), 118.4 (C5), 120.5 (C10, C20), 120.6 (C15),
123.6 (C2,, C6, ), 126.9 (C3 | ,C5 ), 127.9 (C4 ), 131.3 (C2, C3,
C7, C8, C12, C13, C17, C18), 134.7 (C2 |, C6,,), 135.6 (aniline
(2, C6), 136.2 (aniline C1), 141.6 (aniline C4), 142.1 (C1 ), 164.1
(>C=). MS (ESI): m/z 788.4573 (A refers to the molecular weight
of C, H,.B N, calculated for [4+H] 788.4631).
[2-{1-(5,10-bis(4-Phenylamino)-15,20-diphenylporphyrin}
ethylydenammoniononahydro-closo-decaborate)](2-) potassium (35).
To the solution of porphyrin 2 (0.15 mmol, 0.100 g) in 10 ml of
CH,CI, 1.56 mmol of (K)[2-B, H(NCCH,)] (0.312 g) in CH,CN
(10 ml) was added, and the mixture was refluxed and stirred for
12 h under nitrogen. The organic solution was evaporated in vacuo
and chromatographed on silica gel G60 using CH,CL:CH,CN
gradient from 5:1. Yield: 0.118 (73 %). UV-vis (CH, CN) A, nm
(Ig €): 418 (5.54); 513 (4.23); 552 (3.88); 588 (3.71); 643 (3 55).
NMR "B{'H}- (CDCL,) & ppm: 1.4 (B'), -5.4 (B'), -15.7 (B?), -25.0
(B, B, B, B%), -28.3 (B, B, Bf). NMR 'H (400 MHz, CD,CN)
d ppm: -2.66 (2H, s, pyrrole NH), 2.31 (6H, s, CH,), 7.01 (2H, s,
amidine NH), 7.47 (4H, d, J=7.89 Hz, H3, , H5, ), 7.66 (4H, m,
H3 H5 2> 7.79 (2H, m, H4 h) 7.97 (4H, d, J 752HZ H3,.H5,)
806 (41—1 d, J=7.15 Hz, H3 |, H5 ), 8.75(4H, m, H12, H13 H17,
HI8), 8.81-8.91 (4H, m, H2, H3. H8, H7), 10.47 (2H, s, anilinc
NH). NMR “C (100 MHz, CDCL,) § ppm: 18.85 (CH,), 117.25
(C5), 120.29 (C10, C20), 122.83 (C15), 126.65 (aniline C2, C6),
126.9 (C3,,,C5), 127.77 (C4 ), 131.57 (C2, C3, C7, C8, Cl2,

ph’
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C13, C17, C18), 134.13 (C2, C6 ), 135.0 (C2,, C6, ), 136.27
(C1,)), 140.06 (C4,), 141.42 (C1 ), 164.57 (>C=). MS (ESI):
m/z 480.8348 (A refers to the molecular weight of C H, B, N,
calculated for {[4+H]*/2} 480.8357).

[2-{1-(5,10,15,20-Tetrakis(4-phenylaminoporphyrin))}
ethylydenammoniononahydro-closo-decaborate)](4-) potassium (6).
To the solution of porphyrin 3 (0.115 mmol, 0.100 g) in 10 ml of
CH,C, 6.0 mmol of (K)[2-B,H,(NCCH,)] (1.20 g) in CH,CN
(10 ml) was added, and the mixture was refluxed and stirred for
24 h under nitrogen. The organic solution was evaporated in vacuo
and chromatographed on silica gel G60 using CH,CL,:CH,CN
gradient from 5:1. Yield: 0.154 (70.3 %). UV-vis (CH,CN) A nm
(Ig €): 420 (5.49); 517 (4.24); 553.8 (3.91); 591.6 (3.70); 647.6
(3.51). NMR "B{'H}- (CDCL,) 8 ppm: 1.4 (B'), -5.4 (BY), -15.7
(B?), -25.0 (B%, BS, B, B%), -28.3 (B, B7, B¥). NMR 'H (400 MHz,
CD,CN) 8 ppm: -2.76 (2H, s, pyrrole NH), 2.37 (12H, s, CH,), 6.25
(4H, s, amidine NH), 7.14 (8H, d, J=8.07 Hz, H3 , H5 ), 7.99
(8H, d, J/=8.25 Hz, H2ph, H6ph), 9.0 (8H, m, H2, H3, H7, H8, H12,
H13, H17, H18), 10.66 (4H, s, aniline NH). NMR *C (100 MHz,
CDCl,)  ppm: 23.8,119.4,121.5,121.0,123.8,127.3,127.5,131.7,
134.3, 135.1, 135.8, 140.9, 142.4, 163.2. MS (ESI): m/z 327.2667
(4 refers to the molecular weight of C,,H B, N, calculated for
{[4+2H]*/4} 327.2739).

General procedure for the synthesis of conjugate 4 metal
complexes. A metal acetate (5 equiv.) in methanol was added
to a conjugate (1 equiv.) in acetonitrile and the reaction was
stirred and refluxed at 50 °C for 2 h. The reaction mixture was
concentrated and separated by column chromatography using
dichloromethane:acetonitrile (1:1) system.

[2-{1-(5-(4-Phenylamino)-10,15,20-triphenylporphyrin)}
ethylydenammoniononahydro-closo-decaborate)](1-)  potassium
zinc complex (4a) was obtained from conjugate 4 (20 mg,
0.024 mmol) and zinc acetate (22 mg, 0.12 mmol). Yield: 19 mg
(93.5 %). UV-vis (CH,CN) A nm (lg €): 423 (5.31); 559 (3.98);
598 (3.53). MS (ESI): m/z 850.3728 (A4 refers to the molecular
weight of C, H, B, N .Zn, calculated for [4+H] 850.3766).

[2-{1-(5-(4-Phenylamino)-10,15,20-triphenylporphyrin)}
ethylydenammoniononahydro-closo-decaborate)](1-)  potassium
cobalt complex (4b) was obtained from conjugate 4 (20 mg,
0.024 mmol) and cobalt acetate (21.4 mg, 0.12 mmol). Yield:
20.2 mg (95 %). UV-vis (CH,CN) & nm (Ig €): 413 (5.13); 557
(4.03), MS (ESI): m/z 844.3822 (A refers to the molecular weight
of C,H, B CoN,, calculated for [4] 844.3728).

[2-{1-(5-(4-Phenylamino)-10,15,20-triphenylporphyrin)}
ethylydenammoniononahydro-closo-decaborate)](1-)  potassium
copper complex (4¢) was obtained from conjugate 4 (20 mg,
0.024 mmol) and copper acetate (22 mg, 0.12 mmol). Yield:
19.2 mg (90.3 %). UV-vis (CH,CN) A nm (Ig £): 412 (5.11); 553
(3.78). MS (ESI): m/z 849.3722 (A refers to the molecular weight of
C,H, B, CuN,, calculated for [4] 849.3770).

[2-{1-(5,10-Bis(4-phenylamino)-15,20-diphenylporphyrin}
ethylydenammoniononahydro-closo-decaborate)](2-)  potassium
zinc complex (5a) was obtained from conjugate 5 (30 mg,
0.029 mmol) and zinc acetate (26.6 mg, 0.14 mmol). Yield: 30.6 mg
(95.6 %). UV-vis (CH,CN) A nm (lg €): 423 (5.36); 550 (4.09);
590 (3.86). MS (ESI): m/z 1061.5389 (A4 refers to the molecular
weight of C, H, B, N.Zn, calculated for [4+K] 1061.5406).

[2-{1-(5,10-Bis(4-phenylamino)-15,20-diphenylporphyrin}
ethylydenammoniononahydro-closo-decaborate)](2-)  potassium
cobalt complex (5b) was obtained from conjugate 5 (30 mg,
0.029 mmol) and cobalt acetate (25.6 mg, 0.14 mmol). Yield:
29.7 mg (94.3 %). UV-vis (CH,CN) & nm (Ig &): 412 (5.28); 555
(4.03). MS (ESI): m/z 508.7933 (4 refers to the molecular weight of
C,H,,B, CoN,, calculated for {{A]*/2} 508.7905).

[2-{1-(5,10-Bis(4-phenylamino)-15,20-diphenylporphyrin}
ethylydenammoniononahydro-closo-decaborate)](2-)  potassium
copper complex (5¢) obtained from conjugate 5 (30 mg, 0.029 mmol)
and copper acetate (26.4 mg, 0.14 mmol). Yield: 29.2 mg (91.7 %).
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UV-vis (CH,CN) &, nm (Ig €): 413 (5.30); 554 (4.06). MS (ESI):
m/z 1060.5447 (4 refers to the molecular weight of C, H, B, CuN,,
calculated for [4+K] 1060.5411).

Results and Discussion

The aim of the work was to synthesize the conjugates of
meso-aryl substituted porphyrins and closo-decaborate anion
[2-B,,H,;N=CMe]. Thus the number of boron-containing
functional groups was varied from one to four. The nitrilium
derivatives of closo-decaborate anion [2-B, H;N=CMe]
have high reactivity in reaction of nucleophilic addition
and [2+3] cycloaddition reactions, that allows to use these
anions as convenient synthons for the modification of natural
compounds and complex structures, including substituted
porphyrins. A series of boron-porphyrin conjugates were
synthesized based on the reaction of nucleophilic addition of
the amino substituted porphyrins to [2-B, H/N=CMe] anion
nitrilium derivative (Scheme 1). The process takes place under
the following conditions: 70 °C, a mixture of CH,CN:CH,CI,
1:1; the yield of boron is close to quantitative (according to
NMR "B spectrum). Full conversion of the original nitrilium
derivative was observed during 8-13 h depending on the
number of connected boron fragments. Also we have obtained
zinc, cobalt and copper metal complexes of compounds 4, 5.
The metal complexes of the conjugates were prepared in two
ways: by nucleophilic addition of aminoporphyrins metal
complexes to the anion [2 -B, HN=CMef, or by introducing
the metal ion to the resulting conjugate (thus, the latter acts
as a macrocyclic ligand).

Control of nucleophilic addition reaction and conversion
degree was carried out using NMR !B spectroscopy. Changes
in "B NMR spectra of the products are similar to that in NMR
spectra in the case of primary aliphatic, aromatic amines”’
and alkoxyporphyrin® addition to nitrilium derivatives of
closo-decaborate anion. Thus, the signal of the substituted
boron atom is in -14.7+-14.8 ppm area, signal of apical peaks
appears at 3.1+3.0 ppm (B!°) and -4.0+-4.1 ppm (B"). The
target conjugates were purified by column chromatography
using silica gel and CH,CN:CH,Cl, mixture (1:1) as an
eluent. All the compounds were obtained in high yields. The
structures of 4, 5, 6 were confirmed by TLC, UV-vis and 'H,
13C, "B NMR spectroscopy, mass-spectrometry.

To confirm the conjugates structure the 'H, *C NMR
spectra were recorded using heteronuclear correlation
methods {'H *C} HSQC and {'H '3C} HMBC. Here we
present the correlations of all signals for compound 4. The
signals of decaborate hydrogen atoms of 4 appear in 'H
spectrum as broad line at 0+4.0 ppm. Almost complete
correlation of the proton spectrum is performed by analyzing
of multiplicity and position signals. The main difficulty was
to establish the signals of hydrogen atoms of aniline and
amidine fragments, and also hydrogen atoms H2 (6) and H3
(5) of aniline ring. HSQC experiment allowed to establish the
chemical shifts of *C atoms which are linked by chemical
bond with corresponding hydrogen atoms. The cross peaks
at 8.90/131.6 ppm, 8.86/131.2 ppm and 8.81/130.7 ppm
correspond to the interaction of hydrogen pyrrole atoms
with their own carbon atoms. The carbon atoms in -pyrrole
positions give a broad signal at 131.3 ppm in NMR “C
spectrum.
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M = 2H*, Zn?*,

24~ 2+
Rs Co“", Cu

( Ri=NHy R=Ry=Ry=H (1)

R1 =R2=NH2’ R3=R4=H (2)

R1=Ry=R3=R4=NH, (3)]

S—NH

R2=R3=R4=H; R1 = L

R1 :R2=R3=R4 =

Scheme 1. i: [2-B, ;H,N=CMel, 70°C, CH,CN:CH,CI, 1:1.

Figure 1. The structure and numeration of conjugate 4.

Cross peaks at 10.63/123.6 ppm were observed in
HMBC spectra. These peaks belong to NH hydrogen atom
and carbon atom of aniline cycle. Consequently, NH is a part
of aniline moiety, and CH hydrogen is referred to the second
and sixth position of the ring. Further, the value of chemical
shifts was identified by excluding the set of 'H and *C atoms
in the third and fifth positions. The corresponding cross-
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R3=R4=H; R1=R2: (5)

(6) ®-B

peak in HSQS is at 7.6/123.6 ppm (Figure 2). Also HMBC
spectrum gives information about quarternary carbon atoms.
Substituted carbon atoms of phenyl ring give cross peaks
with hydrogen atoms in third and fifth positions at 7.76/142.1
ppm, C1, atom was found at 8.26/136.2 ppm similarly.
Carbon atoms of meso-positions interact through 3 chemical
bonds with hydrogen atoms which are in o-position of the
corresponding rings, as evidenced by the presence of cross-
peaks at 8.26/118.4 ppm and 8.21/120.6 ppm. The rest signal
that doesn’t have cross-peaks in the HMBC is at 141.5 ppm
and belongs to C4, . The signal of a-carbon atoms of the
pyrrole rings is shown in the spectrum as a broad line with
the apex at 146.2 ppm?! (Figure 3).

Study of Spectral Properties

The spectral properties of porphyrins 1, 2, their
corresponding conjugates 4, 5 and metal complexes 4a-c,
S5a-c were observed via electronic absorbance spectra and
steady-state fluorescence. All spectra of the synthesized
compounds are shown in Table 1. UV-vis spectra of 4 and
5 of the same concentration (C=5-10°M) don’t differ, the
Soret band of 4 is observed at 419 nm, and of 5 — at 418 nm.
But luminescence spectrum of 5 is shifted by 7 nm in blue
region comparing with that of 4 (A =420 nm) (Figure 4).
Luminescence intensity of 5 is increased compared with
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Figure 2. Fragment of the {'H *C} HSQC spectrum of 4.
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Figure 3. Fragment of the {'H *C} HMBC spectrum of 4.
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that of conjugate 4. It can be explained by the introducing of 07 -
additional boron anion in 5.
0,6 A
Table 1. UV-vis spectral data of the studied conjugates in CH,CN.
0,5 1
B —— Cu conjugate 4c
Com | A, /nm (Ig €) o
poun o —— Zn conjugate 4a
. . . . g
4 419(5.57); 515 (4.25); 554 (3.91); 589 (3.73); 646 (3.58) < 53 ——
5 418 (5.54); 513 (4.23); 552 (3.88); 588 (3.71); 643 (3.55)
¢ 420(5.49); 517 (4.24); 553.8 (3.91); 591.6 (3.70); 647.6
(3.51)
4a 423 (5.31); 559 (3.98); 598 (3.53)
4b 413 (5.13); 557 (4.03) '
4c 412 (5.11); 553 (3.78). 350 450 550 550
5a 423 (5.36); 550 (4.09); 590 (3.86). Wavelength, om
5b 412 (5.28); 555 (4.03).
5¢ 413 (5.30); 554 (4.06) Figure 5. UV-vis spectra of 4, 4a, 4c in CH,CN (C=5-10°M).
2 -
00 /649 nm 12
180 -
160 - 1]
140 - 656 nm
= 120 08 . ——conjugate 5
A —— conjugate 4 ’ )
2 100 4 i ——conjugate 5¢
g —— conjugate 5 »
£ 80 - £ 067 —— conjugate 5a
=
60 -
40
20
0 ke T T T T
580 630 680 730 780

Wavelength, nm 350 400 450 500 550 600 550 700
Wavelength, nm

Figure 4. Fluorescence spectra of 4 and 5 (A_=420 nm).
Figure 6. UV-vis spectra of 5, 5a, 5¢ in CH,CN (C=5-10°M).

UV-vis spectra of conjugate 4 and its zinc 4a and
copper 4¢ complexes are shown in Figure 5. Comparing

to the free base conjugate 4 and copper complex 4¢ some 120 -

peculiarities were observed in the zinc 4a spectrum.

There is a red shift of Soret band (8 nm) in 4a compound 100 - — Cu conjugate 4c
(Figure 5). We assumed that in zinc complexes 4a it can be — Co conjugate 4b
attributed to the dimer formation via self-complementary 3 80 - — Zn conjugate 4a
coordination.??! Probably, zinc cation can be coordinated 8 — conjugate 4

by amidine group of closo-decaborate fragment. The %‘, 60 -

same feature was observed for conjugate 5 and its zinc g

complex S5a (Figure 6), the red shift was 5 nm. Such = 40 1

feature didn’t reveal for copper and cobalt complexes. In

the complexes 4b,c and Sh,c the Soret bands were blue 20 -

shifted by 6-8 nm. In fluorescence spectra of 4a and 5a

high luminescence was shown (84 % and 87 % relatively 04

free bases 4 and 5, respectively) at the same concentration 570 620 670 720 770
(C=5-10 M), while luminescence of cobalt complexes
was of 10% relatively free base conjugates, and in the
copper complexes it almost didn’t observe (less than 1 %)
(Figure 7). Figure 7. Fluorescence spectra of 4, 4a, 4b, 4¢ (A =420 nm).

Wavelength, nm
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In future the spectral and electrochemical investigations
will be continued.

Conclusions

In summary, we have synthesized new meso-
arylporphyrin — closo-decaborate conjugates by nucleophilic
addition reacton with high yields. We worked out the
procedures for preparation and isolation of conjugates
for chemical design of donor-acceptor supramolecular
assemblies. The structures of the obtained compounds were
confirmed by UV-vis and 'H, BC, "B NMR spectroscopy,
ESI-MS mass-spectrometry. Revealed spectral properties
need to be studied in future.
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