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Abstract

The present doctoral dissertation focuses on the synthesis and characterization of the
following compounds:i) a liquid crystal dimer consisting of two4-nitrostilbene units linked by
a dodecamethylene chain;ii) a series of bent core liquid crystals, each containing an
azocinamoil unit in its lateral wings; iii) two Zn(ll) complexes with azopyridine or
azopyrimidine bearing a dodecyl chain. Thestructure of synthesized compounds was
conformed by FTIR!H and13C NMR spectroscopy methods.

The spectroscopic properties of symmetric liquid crystal dimela were analyzed using
UV-Vis and fluorescence techniques. The liquid crystalline phase of this compound was
determined by applying polarized optical microscopy (POM) and differential scanning
calorimetry (DSC). The UW:is spectra of individual isomers of the stdied compound and an
approximate definition of the conversion mechanism between them were analyzed using
quantum chemical calculations Density Functional Theory(DFT methodg).

The liquid crystal phases of the synthesized bent core liquid crystal compounds
lla-lle were determined using Polarized Optical Microscopy (POM), differential scanning
calorimetry (DSC) and Xay diffraction (XRD) methods. The influence of the substituents of the
central ring of these liquid crystals on the type of liquid crystal phases and¢ temperature
range in which liquid crystal phases form was studiedNamely, the unsubstituted parent
compound is purely crystalline, while the presence of a methykgup at position 2 or a chlorine
atom at position 4 of the central ring inhibits LC phase formation. Introducing a strong electren
withdrawing nitro group between the side arms on the central ring induces a B7 phase.
Compounds containing a bromine atom otwo chlorine atoms near the ester groups develop
LC phases characteristic for rodike molecules: a nematigsmectic phase sequence. These
findings are compared with those of azobenzoyl analogues.

Regarding the third series of compounds, the-Kay structural analysis revealedthat in
the mononuclear complex [Zn(N@)2(L1)z2], K1 (L1 = 2-(4-dodecyloxyphenylazo)pyrimidine),
the central metal atom has a distorted octahedral geometry with two molecules of-(2-
dodecyloxyphenylazo)pyrimidine coordinated in a bidentate fashion, while the remaining
coordination sites are occupied by two monodentate nitrate anions. In the complex
[Zn(CHCQ)6(L2)2], K2, (L2 = 2-(4-dodecyloxyphenylazo)pyridine), a linear arrangement of
three zinc atoms linked by acetate ions was determined. The central zinc atom, which is at the
inversion center, is in nearly ideal octahedral coordination, while the outer zinc atoms have a
distorted octahedral geometry composed of three acetate groups and one molecule af42
dodecyloxyphenylazo)pyridine coordinated in a bidentate manner. In complex1, the
enantiomers locally deracemize so that the coordination units form homochiral strips, wrel
the dodecyl chains form neighboring strips intertwine to form layers. Th&2 compound shows
a similar layered packing arrangement. Theoretical studies of the various energetic
contributions of intermolecular interactions that determine supramolecular arrangement were
conducted using the DFT method, quantum theory of atoms in molecules (QTAIM), and natural
bonding orbital (NBO) analyss. Quantification of the strength of polar and hydrophobic
interactions revealed that HE H interactions, which are hydropholic in nature, dominate the
crystal packing of these molecules.

The results achieved within this dissertation indicate that the studied supramolecular
systems offer opportunities for the development of the next generation of functional materials
for advanced technological applications.

Key words: bent core liquid crystals, liquid crystal dimers, photoisomerization,
supramolecular organization

Scientific field : Chemistry
Scientific subfield : Organic chemistry
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(ATR) :2918, 2850, 2160, 1720 1637, 1600, 1584, 1560, 1473, 1420, 1321, 1246, 1198, 1169,
1107, 1023, 981, 843800, 720, 677, 643, 556 cr}; 'H NMR (400 MHz, CD¢)Iy: 0,81 (t, 6H,

J =7,2 Hz,zCH), 1,1871,32 (m, 32H,zCHZ), 141 (quin, 4H,J= 7,2 Hz,zCH7), 1,76 (quin, 4H,
J= 6,8 Hz,zCHg), 398 (t, 4H,J= 6,8 Hz,7z2CH0O), 6,62 (d, 2H,J= 16.0 HzzCH=CR), 6,94 (d,
4H, J= 88 Hz, ArH), 7,05 (d, 3H,X6,4 Hz, ArH), 7,38 (t, 1H,J= 88 Hz, ArH), 7,66 (d, 4H,
J=84 Hz, ArH), 7,86 (d, 2H,J= 16,0 Hz,zCH=CH), 7,86 (d, 4H,J= 84 Hz, ArH), 7,87 (d, 4H,

J= 88 Hz, ArH) ppm;13C NMR (100 MHz, CD§h: 14,1;22,7; 26,0; 29,2; 29,3; 294, 29,5; 29,6;
29,6;29,6;29,7;31,9; 68/4; 1148 117,9;123,2;125,1;129,2;135,7;146,0; 146,9; 151,3; 154,0;

162,2;164,8 ppm;. ~ * ' " “CGooH7aNaOsT " © T | ' C 76081 Hg7,87; N 591;
ST 0 Y T 7616 H 7,91; N 593%.
2 ’-13’“"’”*@4141 U (D 0,359 q

(80%); FTIR (ATR) : 2955, 2918, 2871, 2850 1785, 1721, 1644, 1601, 1582, 1497, 1466, 1418,
1393,1319, 1303, 1240, 1197, 1147, 1139, 1107, 1071, 1023, 979, 964, 841, 801, 721, 699, 644,
553 cnkl; 1H NMR (400 MHz, CD6)ly: 0,81 (t, 6H,J= 6,8 Hz,zCH), 1,1871,31 (m, 32H,zCHz),
141 (quin, 4H,J= 7,2 Hz,zCH2), 1,76 (quin, 4H,J= 6,8 Hz HzzCH37), 2,04 (s, 3HzCH), 3,98
(t, 4H,J= 68 Hz,zChOy), 6,67 (d, 2H,J= 16 Hz,zCH=CH), 694 (d, 4H,J= 88 Hz, ArH), 7,01
(d, 2H,38,0 Hz, ArH), 7,23 (t, 1H,J= 82 Hz, ArH), 7,67 (d, 4H,J= 84 Hz, ArH), 7,8577,88 (m,
8H, ArH), 7,88 (d, 2H,J= 16 HzzCH=CH) ppm; 13C NMR (100 MHz, CD$h: 10,1; 14,1; 22.7;
26,0; 29,2; 29,3; 294, 29,5; 29,6; 29,6; 29,6; 29,7; 31,9;684; 114,8; 117,7,119,8; 123,2; 123,9;
1251 126,6; 129,2; 1357 146,0; 146,9; 150,2; 154,0; 162,2; 1648 ppm; - v
Y7 "GhoHreNaOs:” 7 "7 . ' C7622: W, 797; N 583;° T © ¥ :T'7602; H 7,89; N
5,81%.

7 v R (ST Ty g ot 0,379 q
(82)%; FTIR (ATR) : 2953, 2920, 2849, 1742 1632, 1602, 1583, 1499, 1467, 1419, 1359, 1315,
1304, 1246, 1191, 1121, 1104, 1021, 1005, 981, 958, 941, 912, 834, 806, 761, 720, 645, 574,
545 cmzt; 1H NMR (400 MHz, CD€)ly: 0,81 (t, 6H,37,2 Hz,-CHs), 1,1871,31 (m, 32H,zCH:7),
1,41 (quin, 4H,J= 7,6 Hz,zCH2), 1,75 (quin, 4H,J= 7,6 Hz,zCHz2), 398 (t, 4H,J= 6,8 Hz,7
CHO7), 6,58 (d, 2H,J= 160 Hz,zCH=CH), 6,94 (d, 4H,J= 80 Hz, ArH), 7,26 (d, 2H,J= 84 Hz,
Ar-H), 755 (t, 1H,J= 84 Hz,Ar-H), 7,65 (d, 4H,J= 7,6 Hz, ArH), 784z7,88 (m, 10H, ArH
overlapping with zCH=CH) ppm; 13C NMR (100 MHz, CD§Iy: 14,1; 22,7; 26,0; 29,2; 29,3;
294; 29,5; 29,6; 29,6; 29,6; 29,7; 31,9; 68,5; 114,8; 116,2; 121,6; 123,2; 125,2; 129 5; 1316
135,3; 137,5; 1436; 1469; 147,7; 1542; 1623; 1636 ppm; . = = * 7 K

GsoH7sNsQe:” =~ ° | ' C 7263 HJ742;N 706" ~ "~ ~ :TC 7236, H 720, N 703%.
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4-s > 103 7T T et T T T T T T Ty Q70,34 (75%) A
FTIR (ATR) : 2955, 2919, 2851, 1728, 1634, 1602, 1583, 1528, 1497, 1472, 1418, 1393, 1319,
1301, 1243, 1199, 1162, 1151, 1133, 1106, 1055, 1022, 1005, 986, 888, 872, 842, 822, 720, 670,
641, 596, 551, 538 cni!; 1H NMR (400 MHz, CD€)Iy: 0,81 (t, 6H,J =6,8 Hz,zCH), 1,1971,27
(m, 32H,zCH2), 141 (quin, 4H,J= 6,8 Hz,zCH7), 1,76 (quin, 4H,J= 6,8 Hz,zCHZ), 398 (t, 4H,
J= 68 Hz,z2CH0y), 6,60 (d, 1H,J= 16,0 Hz,zCH=CH), 6,66 (d, 1H,J= 160 Hz,zCH=CH), 6,94

(d, 4H,J38,8 Hz, AeH), 7,04 (dd, 1H,4 = 88 Hz,b= 2,8 Hz, ArH), 7,13 (d, 1H,J 24 Hz, AeH),
744 (d, 1H,J= 88 Hz, ArH), 765 (d, 2H,J= 88 Hz, ArH), 767 (d, 2H,J= 88 Hz, ArH), 7,837
787 (m, 9H, AkH® ~ ~ 7 ¥ * ZCH=CH), 791 (d, 1H,J= 160 Hz,zCH=CH) ppm; 13C NMR
(100 MHz, CDG) 7: 14,1; 22,7; 26,0; 29,2; 29,3; 294, 29,5; 29,6; 29,6; 29,6; 29,7; 31,9; 68,5;
114,8;117,0;1175;117,6;117,6;1232;125/1; 1292 129,3;130,4; 135,6; 146,3; 146,7; 147,0;

149,7;154,1;162,2; 163,8; 164,6 ppm;. ~ ~ ' " YGeoHrsCINGOST T Lt CcT T g
7341, H750;:N571;" ~ ~ ~ _:C 7339;H 747; N 570%.
4- " -13’""’”‘@4q; T e Ty g, 7 0,384,82%.Q

FTIR (ATR) : 2920, 2851,1737, 1724, 1633 1602, 1583, 1497, 1473, 1465, 1318, 1300, 1244,
1200, 1161, 1151, 1106, 1021, 987, 843, 821, 720, 641, 615, 593, 558, 55%%¢AH NMR (400
MHz, CDG) : 0,89 (t, 6H,J =6,8 Hz,zCHs), 1,2471,40 (m, 32H,2CH7), 149 (quin, 4H,J= 7.2
Hz,zCH2), 1,84 (quin, 4H,J= 6,8 Hz,zCHZ), 4,06 (t, 4H,J= 6,8 Hz,zCHO7), 6,68 (d, 1H,J=

16,0 Hz,zCH=CHR), 6,74 (d, 1H,J =16,0 Hz,zCH=CHR), 7,02 (d, 4H,J= 8,8 Hz,7GsH47), 7,07 (dd,
1H,2=88 Hz,2= 26 Hz,zGsHsz), 7,20 (d, 1H,J= 24 Hz,zGsHsz), 7,68 (d, 1H,J= 88 Hz,z7CsH3z

), 7,73 (d, 2H,J= 88 Hz,zGsH47), 7,76 (d, 2H,J= 88 Hz, ArH), 79127,95 (m, 9H, AkH™ =~ ~ 7~ C
* ©  zCH=CH), 800 (d, 1H,J= 160 Hz,zCH=CH) ppm; 13C NMR (100 MHz, CD§l}: 14 1;
22,7,26,0; 29,2; 29,3;294; 29,6; 29,6; 29,6; 29,7; 31,9;685; 112,9; 114,8;117,1; 117 5; 117,7;
120,7;123,2;125,1;129,3; 1293 1334 1356 1464, 146,8; 1469 148,7;150,4;154,1; 162,2;

1639; 1645 ppm;, ~ ~ ' " Y GeoHrsBrNiGs:T C C . " € 7023 H,7,17; N
546>~ "~ T 7015;H 7,18; N 543%.
46" -LF T T rl@eys T T T T ()ys @ " e3ey’ q

(79%); FTIR (ATR) : 2917, 2849, 1727, 1631 1597, 1581, 1498, 1466382, 1321, 1303, 1242,
1192, 1122, 1090, 1024, 992, 983, 958, 902, 877, 837, 770, 743, 722, 644, 548'ctid NMR
(400 MHz, CDG) y: 081 (t, 6H,J= 6,8 Hz,zCHs), 1,2071,31 (m, 32H,zCH2), 1,41 (quin, 4H,J=
6,8 Hz,zCHZ), 1,76 (quin, 4H,J=6,8 Hz,zCH7), 398 (t, 4H,J= 6,8 Hz,zCH0z), 6,64 (d, 2H,J
= 160 Hz,2CH=CH2), 6,94 (d, 4H,J= 88 Hz, ArH), 754 (s, 1H, ArH), 767 (d, 4H,J-84 Hz, Ar
H), 7857792 (m, 11HzCH=CH* ~ ~ ~ ~ Ar-H) ppm; 3¢ NMR (100 MHz, CDgh: 14,1;
22,7, 26,0;29,2; 29,3; 294, 29,6, 29,6; 29,6; 29,7; 31,9; 68,5; 114,8; 116,6; 119,3; 123,2; 1250
1251 1294 130,8; 1354 146,0; 146,9; 147,1; 154,1; 162,3; 163.7 ppm; , T
' Y7 GoH72CbNaOs? © © 7 . Y € 7092' Hf714;N 551 T © 7 1T 7089 H 7,13; N
5,48%.

46-° -IF T T Bt 4T T R (D e e L« R
0,38g(80%): FTIR (ATR) : 2955, 2922, 2850, 1738, 1625, 1571, 1498, 1464, 1405, 1380, 1331,
1317, 1301, 12651208, 1154, 1098, 1088, 1020, 1001, 976, 952, 885, 842, 829, 810, 800, 758,
729, 618, 525 crl; 'H NMR (400 MHz, CD@)Iy: 0.81 (t, 6H,J= 7,2 Hz,zCHs), 1,1921,32 (m,
32H,zCH2), 143 (quin, 4H,J= 7,2 Hz,7zCHZ), 1,80 (quin, 4H,J= 6,8 Hz,7zCHZ), 4,06 (t, 4H,J=
6,8 Hz,zCH0Oy), 6,65 (d, 2H,J= 16,0 Hz,zCH=CH), 7,02 (t, 2H,J= 88 Hz, ArH), 755 (s, 1H, Af
H), 7.6277,74 (m, 9H, ArH), 7,8377,94 (m, 6H,J84 Hz,zCH=CH"* ~ ~ 7 ~ " Ar-H) ppm;
13C NMR (100 MHz, CDgh: 14,1;22,7; 25,9; 29,3; 29,5; 29,6; 29,6; 29,6; 29,7; 31,9; 69,6; 107,7;
107,9;1135;116,9;119,3; 1234, 123/4; 125,0; 1294, 130,8; 135,9; 146 0; 146 5, 146,6, 146.9;
1504; 1505; 1517; 1538; 154,2,1636 ppm; . ~ * ' ™ " GsoH70CRF2N4Os:

~ T U C684HETI;N533" T ° " :T 681 H668;N 534%.

>
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)C\' NHNH, 1. HO
>(l SN NEpNESERO X)*N 2. o:©:o . H3O" / % "N—@OH
J — 1 o
3.1a:X=N 3.NH3 (pH7) N
3.2a:X=CH 3.16:X=N 31B:X=N
3.26:X = CH 3.28:X=CH
X “N OOH C12H;5Br, KQCO:}, Ki x NOOC H
o e oo
=N DMF, C.T. =N
3.1B:X=N L: X=N
3.2B:X=CH L2: X=CH

N (NOOC - A
( N 127254 Zn(NOs),*6H,0 e |Zn(NO3 ) (L1),|
=N

Pednykc
1
NOOC12H25 ALETOHUTPUA .
[ *2H; > (Zn3(OAC)s(Ly);
@N + ZNCH3(CO0),*2H,0 S— [ 3(OAC)s( 2)2]
=} ,
ok L e T e T ) a
-G
248 C 8 A R ¢ 2_(4_"_ ~m T v \: L ] w A OCA 2 2 ’w’ aq "

Ll’ -(4__“_\’,,\/“”‘,’v".’vﬂ,l'_Z“ qoaﬂ-,_.,
AT T T Ty T ST T T 3@ (5,0°mimol),

.o N om A w T ew— P — <= 0w
: ’ 0, 15}0mm01f1x T - mg (])Bmmo) DMF
o e A n T aw v ~ ~ ~
(40 miq 8 o : : gj18%iml )5, 5 mmoL
- 7 R O A VJ'I,#’_[ C E 8 v T - ,. .,_ A
¢ ~ - t w7 e e e - T 1,8, F oA ok Ty P v AT e
~ w T v ’\u » ' A 7 ~ 2 _\\\ N AT - R T » 5— ’
§) D ¢~ -~ AN g — A T e AT e 2w w o AN~
- - N
1y o~ T veviy T yA = T @ 0y o~ o~ [ R A N TR T - ¢ v
= 8 Ll L2
T SRR S TS RO )]
o v~ o o - 1 - T2 T we A 7 I
2-(4- - (Ly:="q” . 8 d,

j142Qqd # omtuh cwcmh cYtwh cooth cuWoh cTweh
1421, 1380, 1333, 1300, 1251, 1198, 1141, 1109 1035, 1018, 1004, 935, 858, 840, 822, 799,

766, 721, 685, 669, 640, 62 c¥L; 1H NMR (400 MHz, CD@)Iy: 8,90 (d, 2H,)= 4,8 Hz, Pm), 8,08

(d, 2H,J= 9,2 Hz, Ph), 7,30 (t, 1H= 4,8 Hz, Pm), 6,96 (d, 2H= 8,8 Hz, Ph), 4,00 (t, 2H= 6,0
Hz,zCHO), 1,76 (quin, 2HJ= 7,0 Hz , ©H250), 1,41 (quin, 2HJ= 7,2Hz, Ci2H250), 1,35%1,20

(m, 16 H, Gz2Hz50), 0,81 (t, 3HJ= 6,8 Hz, Ck) ppm: 13C NMR (400 MHz, CD€Y : 166,9; 163,7;

59,0; 146,9; 126,6; 120,6; 114,9; 68,5; 31,9; 29,6; 29,6; 29,6; 29,5; 29,3; 29,1, 26,0; 22,7, 14,1

ppm.

2-(4- > T T T T e @t T 8 g4T%), FTIR (ATR h @ @
4 oOTMwoh oneyh omumh ¢wwwh c¢wuvth cwe¢nmh cYytxh ¢
1540, 1498, 1463, 1412, 1385, 1316, 1297, 1247, 1182, 1149, 1138, 1115, 1088, 1070, 1043,
1016, 997, 990, 958, 915, 893, 867, 847, 809, 789,1/6/38, 723, 669, 650, 635, 618 cth H

NMR (400 MHz, CD6)1: 8.65 (d, 1H,J= 4,0 Hz, Py), 7,98 (d, 2Hi= 9,2 Hz, Ph), 7,81 (t, 1H

41



J=6,8 Hz, Py), 7,72 (d, 1K~ 8,0 Hz, Py), 7,29 (t, 1H= 5,6 Hz, Py), 6,95 (d, 2H= 8,8 Hz, Ph),
3,98 (t, 2H,J= 6,6 HzzCHOz), 1,75 (quin, 2HJ= 7,0 Hz , &H250), 1,41 (quin, 2H,)= 7,2 Hz,
Ci2H250), 1,3%1,20 (m, 16 H, &H2s0), 0,81 (t, 3H,)= 6,6 Hz, Ckk) ppm; 1:3C NMR (400 MHz,
CDCi)1:163,2; 162,7; 149,5; 146,7; 138,2; 125,7; 124,6; 115,2; 114,8; 68,5; 31,9; 29,6; 29,6;
29,6; 29,5; 29,4, 29,3; 29,1, 26,0; 22,7; 14,1 ppm.

24808 ~C T 707 " [ZnINO3)2(LY)3], KE T[Zn(CHsCQ)e(L2)2], K2
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“V“"’(H(f)) " fohimpQBTT T
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- (@u)” k(If)—IV(lf)I/ &r).
N b7  H{O V() €0) k(r)

C(LpmMN(1)pm 03536 M,0811 M5044 M,7384 02341 31547
N(1)pmMC(2)pm 0,3472 ML,0032 M5059 M,7609 02551 29833
C(2pmM@B)pm 03173 M9158 M3325 M4361 01036 42101
CB)mM(@)m 03173 M9162 M3326 M4361 01035 42129
C@)pmM(2)pm 03479 M,0044 M5077 M,7643 02566 29786
N(2)pmMC(1)m 03537 ML,0927 M5055 M,7377 02323 31760
C(LpmM(@B)aze 03046 M,9296 M3474 M4624 01150 40212
N(3)azd"N(4)aze 04767 ML2475 MD,6052 M,8984 02933 30634
N@4)adC(5)n 02991 M,8885 M,3708 M5195 0,1487 34936
-1} pQM. 00654 02469 M,0134 M,0885 00751 11781
-1} pQM. 00348 01170 M,0049 M,0391 00342 11435
Zn(1)MD(2nos 00779 04021 M,0091 M,1188 01097 10834
C(L)pmM(1)pm 03488 M,0233 M5032 M,7507 02474 30339
N(1)pmMC(2)m 03375 M,8770 M4963 M,7733 02770 27915
C(2pmMB)pm 03190 M,9307 M;3360 M4394 0,1034 42505
CB)mM(@)m 03186 M,9247 M3350 M4389 0,1039 42255
C(4)pmM(2)pm 03458 ML,0010 M,5038 MD,7573 02535 29872
NQ2)pmMC(L)pm 03612 M,1293 M5217 M,7611 02394 3,794
C(L)pmM(3)aze 03023 M,9026 M,3405 M4553 0,1148 39652
N(3)azd"N(4)aze 04736 M.,2308 M5969 M),8861 02892 30640
N(4)adC(5)n 02964 M,8378 M,3879 M5664 01785 31734
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vvv”,,(H(r))“‘ AN ' j,oh,;Mbq.Brﬁ,"'..vv,ﬁ 1 e 0% (A’ . o
- (a.u) k(lf)‘IV(lf)I/ Q).

- 0 H2()  H V() €0) k(r)
L2
C(1)pyMN(1)py 03502 ML,0395 M,5045 M, 7491 0,2446 3,0624
N(1)pyMC(5)y 0,3458 ™M,9559 M5074 M),7759 0,2685 2,8901
C(5)yMC(4)y 03146 ™M,8999 M,3262 M4275 0,1012 4,2220
C(4)yM(3)y 03136 M,8961 M,3259 M4279 0,1019 4,1977
C3)yMe(2)y 03158 ™M,9085 M,3306 M4341 0,1035 4,1949
C(2yMC(1),y 03159 M,9091 M,3280 M,4287 0,1007 4,2562
C(1)pyMN(2)azo 0,2983 ™M,8915 M,3432 M4635 0,1203 3,8522
N(2)azoMN(3)azo 04765 ™ML,2491 M,6039 M),8956 0,2917 3,0707
N(3)azC(6)pn  0,2995 ™M,8911 M, 3689 M),5149 0,461 3,5251
TN s o o

>

Zn(1)

Zn(1)MN(1),y 00725 0,2930 M™M,0015 M,1027 0,0880 1,1672
Zn(1))MNB)azoe 00436 0,1457 M,0078 MD,0520 0,0442 1,1763
Zn(1))MD(3)ac  0,0304 0,1203 M™,0022 MD,0345 0,0323 1,0681
Zn(1))MX(4).c  0,0740 03603 M™M,0102 M,1105 0,003 1,1017
Zn(1))MO(5)ac  0,0785 04154 M,0092 M,1222 0,1130 1,0810
Zn(1)MD(1)oc  0,0727 0,3683 MD,0087 M,1094 0,1007 1,0859
Zn(2)

Zn(2)MD(6)oc 00592 0,2840 M,0068 MD,0847 0,0779 1,0879
Zn(2)MD(4)c  0,0597 02912 M,0071 M,0871 0,0799 1,0893
Zn(2)MD(2).c  0,0571 0,2704 M,0066 M,0807 0,0742 1,0886
Zn(2)MD(2)oc  0,0570 0,2693 M,0066 MD,0804 0,0739 1,0888
Zn(2)MD(6)oc  0,0590 0,2828 MD,0068 MD,0844 0,0775 1,0882
Zn(2)MD(4)ec 00598 0,2920 M,0071 MD,0873 0,0801 1,0891
L2

C(1)pyM(1)py 03440 MO760 M,4988 M, 7535 0,2548 29577
N(1)pyMC(5)y 03359 M),8367 MA943 M), 7795 0,2852 2,7336
CB)yM(4)y 03166 M,9148 M,3305 M4323 0,1018 4,2460
C(4)yMC(3)y 0,3143 M,9015 M,3273 M4291 0,1019 472124
CR)mwM(2p 03158 M,9101 ™M,3303 M4331 0,1028 42136
C(QwyM(1)y 03192 ™M9314 M,3359 M4390 0,1031 4,2588
C(1)pyMN(2)azo 03042 ™M9171 M,3539 M4786 0,1247 3,8392
N(2)azd"N(3)azo 04697 ML,2062 M),5866 M),8717 0,2851 3,0578
N(3)azgC(6)pn  0,2966 M),8260 M),3912 M)5758 0,1847 3,1181
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D1 1
D2 1
D3_1
D4 1
D5 1
D6_1

9,39
24,64
19,99
27,24
10,65
1944

-10,63
0,54
23,52
74,99
20,39
22,56

12,85 229,60

723,33
715,96
Z7,01
29,55
25,02

727,38
715,80
714,73
27,22
28,07
25,69

726,37
714,77
712,31
z8,64
76,45
25,37
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CAMB3LYP * "~ " “6-311Gdp) ~** " *°'GD3BI """, " "8
N R’A ¢ A~ . . - - ey Erotal yE
D1 2 9,81 MD,86 27,57 M’3,08 M55,37  Mi9,00
D2 2 13,98 ML6,38 11,05 ML7,47 M2,80 MO0,61
D3 2 24,11 M,70 7,83 M0,12 M4,99 M2381
D4 2 20,39 0,01 6,42 ML4,00 M58 8,52
D5 2 10,53 1,77 6,31 ML6,57 8,48 M,28
D6 _2 26,50 M,03 2,32 MB,81 MB,52 M6,00
D7 2 17,51 0,00 3,62 M,83 MB,22 5,98
. — > - . v o “ T o~ P = P — (v “,,,.\wv.,..w‘.h,,?..’ ? Yy v v o A
—“—v:\,w\.‘. > y v - —_ [ v ~ A - ’..H‘ .62',\('18\,:,*2";,,.
— el e — , T e e e
SRR S SRR St gzg T,
s N N A — 7 w7 ) P Nrw v « : - =2 v _ ] N N ] LN ~ - C(SF?),Z( OOVO“/ ~ v
? )y v oA ” ] d V,_,” N T RN O(3)NO3 v N = ¢ ” - )y W A ~
D4_1, B ™" Ce Bt " : n E:st 78,64 kcal/mol) o
LY Ay ¥ own ? v ~ 2 = e o~ 4 - F] & AN v owu s v “[}3_]’.\" D\".z),_]:_‘" ¢ ~
©YET 212317 7645 keal/mol). - <2 =X A
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62 48 D11 D21 > ~" h Sro T or e Tt e T T
STy i E“ _226,37 kcal/mol zl4 77 kcal/mol) ‘D11 Tt
A? 3yt A o w~AnT " ) ..’ - ’ ~ v . 4 _,\,—v - 0(4 NOE’: AV - ” ,“ 4 ,,, (O
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-1,39 H15B-+H20B'  -0,44

-2,46 H13A--H20B' 0,69
-1,17 H13A--H18B'  -0,33 D1_1 AE=-2637
-1,92 H11B--H18B'  -0,55
-0,69 H11B--H16A'  -0,28
H17A--H22B'  -0,54 Cgl--H16A -0,36
H15B--H22B'  -0,98 Cgl--H14B' -0,66

HISB H17A H19A

'“AZA H16B H18A H20A H22C

H13A Y
\

H11B" N2*

D21 AE=-1477 b

H22C--N2" -1,10 H17A--- Cgl"

H20A---N3" -0,34 H16B---H11B"

H20A---Cg1" -0,45 H15B---H12A"

H19A-- Cgl"  -0,51 H14A--H12A" D31 AE=-12,31

H18A- Cg1" -0,64 H14A--H13A"

H22A---02' -0,97
H21A--H9# -0,92
H19B:--H11B#  -0,12
H17B--H13A#  -0,15
H15A-H15A"  -0,16

i:=x+2,5y-0,5-z+1,5
fi:—x+1;-y+2;-z+1
iii: —x +0,5; -y +1,5; -z + 1,5
ivix;y+1;z
v:-x+0,5-y-2,5;-z+1,5
Vi:=x+1;=y+1;-z+1

D5_1 AE=-645

H18B H208  H22C
H18A H14B" H12B"
Hiap 1280

H22C---01" -0,40
H22C---H12B"  -0,30
H20B--H12AY  -0,33
H20B---H14B"  -0,27
H18B--H16A* 0,24

D6_1 AE=-537

W w—

Mrepaa £
H19A.--03V -1,28
R R IR
Cee T T (Kedlnol); Gyl ( * - “)"C%C10,ag2 { ~ ~ )7 N1/C1/N2/C4/C3/C2

[138].
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