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The syntheses of fifteen fluorescent 2-(substituted)benzimidazole-5- (Hx) and 2-(substituted)imidazopyridine-5- (aza-
Hx) carboxylic acids are reported. These are key moieties of Hx- and aza-Hx amides, which bind DNA at specific
sequences in the minor groove. Condensation of methyl 3, 4-diaminobenzoate 10a or methyl 5,6-diaminopyridine-2-
carboxylate 10b with the appropriate aryl- or heteroarylaldehyde 9 produced the desired Hx (7a-k) and aza-Hx esters (8-
0) in 31-88% and 18-70% vyields, respectively. Hydrolysis of esters 7a-k and 8I-o0 gave the corresponding Hx (5a-k) and
aza-Hx acids (61-0) in 66-93% and 64-85% yields, respectively. Hx acids 5d, 5e, 5g, and 5k, and aza-Hx acids 6m-o are

novel compounds.
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INTRODUCTION

Pyrrole (Py)- and imidazole (Im)-containing
analogs of distamycin (1, Figure 1) are polyamides
(PASs) that bind in the minor-groove of DNA in a
stacked fashion at specific DNA sequences[1].
These PAs, such as 2 (Figure 1), can potentially be
designed to target specific sequences and modulate
the expression of genes, including those associated
with cancer cell growth [2-7]. Recently, our group
demonstrated the usefulness of PAs by reporting a
new class of compounds called Hx amides [8]. These
amides (3, Figure 1) contain the fluorescent 2-(4-
methoxyphenyl)benzimidazole or Hx moiety at the
N-terminus. Mimicking the fluorescent and DNA
binding properties of Hoechst, a stacked Hx motif
behaves as a Py-Py unit; thus, a stacked Hx/PP unit
recognizes two A/T base pairs [8a] and a stacked
Hx/11 unit recognizes CC/GG [8b]. The important
feature of Hx amides is their ability to fluoresce
which enables tracking of these molecules in cells
and in animals [9]. The success of Hx amides has led
to the design and synthesis of aza-Hx amides 4
(Figure 1), which contains a fluorescent 2-(4-
methoxyphenyl)-3H-imidazo[4,5-b]pyridine  (aza-
Hx) moiety [10]. Our group has recently reported
that aza-Hx mimics a Py-Im unit; thus, when stacked
with Im-Py the the stacked dimer binds
preferentially to CG/GC. Aza-Hx amide 4 can also
be tracked in cells by means of fluorescence [10].
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In our pursuit of Hx and aza-Hx amides, we have
synthesized a variety of analogs with the intention of
affecting their DNA binding properties. Hx analogs
that contain substituents such as 4-fluorophenyl, 4-
(N,N-dimethyl)phenyl,  4-methoxy-3-nitrophenyl,
pyridin-4-yl, indol-3-yl, or 7-(N,N-diethylamino)
coumarin-3-yl in place of 4-methoxyphenyl were
synthesized to mimic a Py-Py unit. However,
replacing 4-methoxyphenyl in  Hx with 6-
methoxypyridin-2-yl, 6-methoxypyridin-3-yl, furan-
2-yl, or benzofuran-2-yl could potentially mimic an
Im-Py  unit.  Furthermore,  replacing  4-
methoxyphenyl in aza-Hx with 6-methoxypyridin-2-
yl, 6-methoxypyridin-3-yl, or furan-2-yl could
potentially provide analogs that mimic an Im-Im
unit. The synthesis of Hx and aza-Hx amides is
challenging due to the susceptibility of N-
methylpyrrole-2-carbonyl chloride to undergo
polymerization [11], the instability of the polyamide
amines [6-10,12] and the lack of access to key Hx
acids (5a-k) and aza-Hx acids (61-0). Table 1 depicts
fifteen Hx and aza-Hx acids synthesized in this
study. Hx acids 5a [13,14], 5b [14,15], 5c [14,16],
5h[14,17] and 5j [14,18] were previously reported
and are commercially available. Hx acids 5f and 5i
are commercially available [14], and aza-Hx acid 6l
was preliminarily reported by our group [10] but no
experimental or characterization data was published.
The synthesis and characterization data for the novel
Hx and aza-Hx acids (5d, 5e, 5g, 5k, and 6n-0) are
reported herein, along with aza-Hx acid 6.
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Fig. 1. Structures of distamycin 1, N-formamido polyamide 2, Hx amide 3, and an aza-Hx amide 4 .
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Scheme 1. Synthesis of Hx acids (5a-k) and aza-Hx acids (61-0). Method A: nitrobenzene, 150-155 °C, 16 h;

Method B: DMSO, 120-125 °C, 12 h.

RESULTS AND DISCUSSION

Hx acids (5a-k) and aza-Hx acids (6l-0) were
prepared by hydrolysis of their corresponding esters
7a-k and 8l-o, respectively (Schemel). Even though
there are various methods for synthesizing
benzimidazoles [19], the approach taken by our
group is oxidative condensation of a substituted 1,2-
diaminobenzene and a substituted benzaldehyde. In
Method A, an  appropriate aryl- or
heteroarylaldehyde 9 (R groups are defined in Table
1) reacts with methyl 3,4-diaminobenzoate 10a in
nitrobenzene at 150-155 °C for 16 h to produce
benzimidazole esters 7a-d in modest to high yields
(44-88%). However, using Method A, Hx esters 7e-
7i, were obtained in poor yields and methyl 5,6-
diaminopyridine-2-carboxylate 10b reacted with the
aldehydes to generate diimino products. To
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overcome these challenges, we discovered that
reaction of methyl 3,4-diaminobenzoate 10a or
methyl 5,6-diaminopyridine-2-carboxylate 10b with
an appropriate aryl- or heteroarylaldehyde 9 in
DMSO at 120-125 °C proceeded smoothly in 12 h to
give the desired products. Esters 7e-k and 81-o0 were
produced in low to good yields (18-84%). All the
esters except compound 7d were hydrolyzed using
5% aqueous sodium hydroxide at reflux to afford the
corresponding carboxylic acids 5 and 6 in good to
high yields (64-93%). The coumarin compound 7d
was hydrolyzed using 6.0 M hydrochloric acid -
because the lactone framework was susceptible to
hydrolysis under basic conditions to obtain Hx acid
5d at a 79% vyield. All the compounds were
characterized by H-NMR, IR spectroscopy, and
mass spectrometry but only those for the novel
compounds and acid 6l are reported.
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Table 1. Percent yields of Hx (7) and aza-Hx esters (8), as well as Hx (5) and aza-Hx acids (6) prepared in this

study
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EXPERIMENTAL

The solvents and reagents were purchased from
Aldrich or Fisher and were used without further
purification. The Melting points (Mp) were
determined using a Mel-temp instrument and
uncorrected. Infrared spectra were recorded on either
a Midac FT-IR or Bruker Alpha-P
spectrophotometer. *H-NMR spectra were obtained
using a Bruker AVANCE 111 400 MHz instrument
with TMS as the internal standard. High-resolution
mass spectra (HRMS) and low-resolution mass
spectra (LRMS) were measured in the Mass
Spectrometry Laboratory at the University of South
Carolina, Columbia, USA.

Method A:Synthesis of methyl 2-(substituted)-
3H-benzimidazole-5-carboxylates (7a-d)

Methyl 3,4-diaminobenzoate 10a (3.0 mmol) and
the appropriate aryl- or heteroarylaldehyde 9 (3.0
mmol) were dissolved in nitrobenzene (4.0 ml). The
reaction mixture was heated at 150-155°C for 16 h.
The reaction mixture was cooled to room
temperature, the solvent was removed under reduced
pressure and the crude product was purified by silica
gel column chromatography. Compounds 7b and 7d
precipitated upon cooling the reaction mixture. The
products were filtered, washed with toluene
followed by hexane and dried under vacuum at 45°C.
The esters were directly hydrolyzed to obtain the
corresponding carboxylic acids.7a: Pale brown solid

(0.80 g); Mp 210-212°C.7b: White solid (0.37 g);
Mp 196-200°C.7c: White solid (0.50 g); Mp 204-
207°C.

Methyl  2-(7-(diethylamino)-2H-coumarin-3-
yI)-3H-benzimidazole-5-carboxylate (7d): Yellow
solid (0.35g, 44%); Mp >210°C; R: 0.58 [ethyl
acetate:hexane(5:5)]; IR (KBr): 3400, 2980, 2856,
1709, 1612, 1580, 1523, 1426, 1348, 1293, 1229,
1129, 777, 744, 689cm™. 'H-NMR (CDCls): 6 11.41
(s br, 1H,), 8.95 (d, J=4.0 Hz, 1H), 8.35 (m, 1H),
8.00 (dd, J=4.0 Hz, 8.0 Hz, 1H), 7.50 (m, 2H), 6.70
(dd, J=4.0 Hz, 8.0 Hz, 1H), 6.57 (s, 1H), 3.95 (s, 3H),
3.48 (g, J=8.0 Hz, 4H), 1.26 (t, J=8.0 Hz, 6H);
LRMS: (EI) m/z 391 (M*, 100%).

Method B: Synthesis of methyl 2-(substituted)-3H-
benzimidazole-5-carboxylates (7e-k) and methyl 2-
(substituted)-3H-imidazo[4,5-b]pyridine-5-
carboxylates (81-0)

Methyl 3,4-diaminobenzoate 10a or methyl 5,6-
diaminopyridine-2-carboxylate 10b (3.0 mmol) and
the appropriate aryl- or heteroarylaldehyde 9 (3.0
mmol) were dissolved in DMSO (4.0 ml). The
reaction mixture was heated at 120-125°C for 12 h.
The removal of the solvent under reduced pressure
was followed by purification of the residue by silica
gel column chromatography yielding esters 7e-k and
8l-0, which were directly hydrolyzed to obtain the
corresponding carboxylic acids. 7f: White solid
(0.69 g); Mp 198-202°C. 7h: White solid (0.45 g);
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Mp 129-131°C.7i: Yellow solid (0.45 g);
Mp>210°C. 7j: White solid (0.60 g); Mp 198-202°C.

Methyl 2-(6-methoxypyridin-2-yl)-3H-
benzimidazole-5-carboxylate(7e): White solid (0.43
0); Mp200-204°C; Rf 0.44 [ethyl acetate:hexane
(4.5:5.5)]; IR (KBr): 3385, 3041, 2956, 2860, 1694,
1599, 1573, 1535, 1471, 1430, 1408, 1319, 1290,
1227, 1152, 1028, 883, 774, 665cm™; H-NMR:
(CDCls) 6 8.30 (s, 1H), 7.93 (d, J=8.0Hz, 1H), 7.90
(dd, J=4.0Hz, 8.0Hz, 1H), 7.62 (m, 1H), 7.57 (d,
J=8.0Hz, 1H), 6.74 (d, J=8.0Hz, 1H), 3.89 (s, 3H),
3.85 (s, 3H); LRMS: (El) m/z 283 (M*, 100%).

Methyl 2-(indol-3-yl)-3H-benzimidazole-5-
carboxylate (7g): Off-white solid (0.56 g, 46%); Mp
238-242°C; Rt 0.62 [methanol:chloroform (2:8)];IR
(KBr): 3264, 3224, 3198, 3119, 2953, 2948, 1684,
1621, 1590, 1573, 1500, 1458, 1388, 1312, 1182,
1087, 1036, 880, 772, 692 cm™*;'H-NMR (DMSO-
d6): 5 12.86 (s, 1H), 11.75 (s, 1H), 8.49 (d, J=8.0Hz,
1H), 8.20 (s, 1H), 8.13 (s, 1H), 7.81 (d, J=8.0Hz,
1H), 7.62 (d, J=8.0Hz, 1H), 7.52 (d, J=4.0Hz, 1H),
7.23(d, J=1.5Hz, 2H), 3.88 (s, 3H); LRMS: (EI) m/z
291 (M*, 100%).

Methyl 2-(3-nitro-4-methoxyphenyl)-3H-
benzimidazole-6-carboxylate (7k): White solid (0.30
g); Mp 185-189°C; Rs 0.27[ethyl acetate:hexane
(1:1)]; IR (KBr): 1713, 1621, 1530, 1449, 1433,
1350, 1334, 1274, 1265, 1233, 1186, 1162, 1119,
1085, 1069, 1012, 973, 827 cm™*;'H-NMR(DMSO-
de): 613.40 (s, 1H), 8.70 (d, J=2.0Hz, 1H), 8.47 (dd,
J=4.0Hz, 8.0Hz, 1H), 8.18 (d, J=12.0Hz, 1H), 7.86
(d, J=8.0Hz, 1H), 7.70 (s, 1H), 7.61 (d, J=12.0Hz,
1H), 4.03 (s, 3H), 3.88 (s, 3H); LRMS: (EI) m/z 327
(M*, 100%); HRMS: calc. for m/z
C16H13N305327.0855, found 327.0860.

Methyl 2-(4-methoxyphenyl)-3H-imidazo[4,5-
b]pyridine-5-carboxylate (81): White solid (0.52 g);
Mp 238-241°C; R¢ 0.45 [ethyl acetate:hexane (4:6)];
IR (KBr): 3047, 3006, 2949, 1728, 1717, 1607,
1494, 1461, 1443, 1413, 1397, 1279, 1028, 947, 838,
788, 740, 641 cm!; 'H-NMR (DMSO-d6): § 13.87
(s, 1H), 8.20 (d, J=8.0Hz, 2H), 8.08 (d, J=8.0Hz,
1H), 7.97 (d, J=8.0Hz, 1H), 7.16 (d, J=8.0Hz, 2H),
3.90 (s, 3H), 3.86 (s, 3H); LRMS: (EI) m/z 283 (M*,
100%).

Methyl 2-(6-methoxypyridin-2-yl)-3H-
imidazo[4,5-b]pyridine-5-carboxylate (8m):White
solid (0.42 g); Mp 204-206°C; R: 0.49
[methanol:chloroform (0.5:9.5)]; IR (KBr): 3040,
2920, 2856, 1719, 1571, 1473, 1394, 1272, 1220,
1122, 1027, 821, 763 cm?; 'H-NMR (CDCls): &
10.81 (s, 1H), 8.15 (d, 1H), 8.00 (dd, J=4.0Hz,
8.0Hz, 1H), 7.75 (d, J=8.0Hz, 1H), 7.73 (d, J=8.0Hz,
1H), 6.88 (dd, J=4.0Hz, 8.0Hz, 1H), 4.01 (s, 3H),
3.99 (s, 3H); LRMS: (El) m/z 284 (M*, 40%).
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Methyl 2-(6-methoxypyridin-3-yl)-3H-
imidazo[4,5-b]pyridine-5-carboxylate (8n): White
solid (0.64 g); Mp>260 °C; R¢ 0.41 [ethyl
acetate:hexane (4:6)]; IR (KBr): 3050, 2948, 2870,
1720, 1601, 1475, 1401, 1360, 1274, 1228, 1132,
1019, 832, 761, 666 cm™;*H-NMR(DMSO-d6): &
13.93 (s, 1H); 9.09 (d, J=4.0Hz, 1H), 8.53 (dd,
J=4.0Hz, 12.0Hz, 1H), 8.19 (d, J=8.0Hz, 1H), 8.05
(d, J=8.0Hz, 1H), 7.11 (d, J=12.0Hz, 1H), 4.02 (s,
3H), 3.97 (s, 3H); LRMS: (EI) m/z 284 (M*, 100%).

Methyl 2-(furan-2-yl)-3H-imidazo[4,5-
b]pyridine-5-carboxylate (80):Light brown solid
(0.10 g); Mp 204-207°C  (dec); R 0.5
[methanol:chloroform (2.5:7.5)];IR (KBr): 3040,
2981, 2926, 2883, 1763, 1716, 1603, 1574, 1519,
1504, 1489, 1475, 1412, 1391, 1276, 1107, 1017,
960, 884, 757, 745 cm*; *H-NMR (CDCls): § 10.12
(sbr, 1H), 8.18 (d, J=12.0Hz, 1H), 8.12 (d, J=8.0Hz,
1H), 7.66 (d, J=2.0Hz, 1H), 7.36 (d, J=4.0Hz, 1H),
6.67 (dd, J=4.0Hz, 1H), 4.02 (s, 3H); LRMS: (EIl)
m/z 243 (M*, 100%).

Synthesis of 2-(substituted)-3H-benzo[d]imidazole-
5-carboxylic acids (5a-c, e-k) and
2-(substituted)-3H-imidazo[4,5-b]pyridine-5-
carboxylic acids(6l-0).

The appropriate Hx ester (7a-c, 7e-k, and 8I-0)
(2.0 mmol) was added to an aqueous solution of
sodium hydroxide (5%, 10 ml) and the reaction
mixture was heated to reflux for 1.0 h. The reaction
mixture was cooled to ambient temperature and
acidified to pH of 3-4 with concentrated
hydrochloric acid. The precipitate was filtered,
washed with water and dried under vacuum at
50°C.5a: Tan solid (1.10 g); Mp 253°C [13,14]. 5b:
White solid (0.41 g); Mp 204-208°C [14,15]. 5c:
White solid (0.42 g); Mp >250°C [14,16]. 5f: White
solid (0.42 g); Mp >210°C [14]. 5h: Off-white solid
(0.44 g); Mp 245°C [14,17]. 5i: White solid (0.42 g);
Mp 201-205°C [14]. 5j: Off-white solid (0.38 g); Mp
220-222°C [14,18].

2-(6-Methoxypyridin-2-yl)-3H-benzimidazole-
5-carboxylic acid (5e): White solid (0.36 g); Mp
157-159°C; Ry 0.28 [ethyl acetate:hexane (4:6)]; IR
(KBr): 3082, 2984, 2949, 1691, 1599, 1536, 1474,
1409, 1328, 1296, 1272, 1243, 1152, 1120, 1073,
1028, 769, 678, 617 cm™; *H-NMR (DMSO-d6): &
13.00 (s br, 1H), 8.27 (s, 1H), 7.93 (m, 3H), 7.72 (s,
1H), 6.98 (d, J=4.0Hz, 1H), 4.10 (s, 3H); LRMS:
(El) m/z 269 (M*, 100%); HRMS: calc. for m/z
C14H11N305269.0800, found 269.0792.

2-(Indolyl-3-yl)-3H-benzimidazole-5-
carboxylic acid (5¢): Light orange solid (0.55 g); Mp
250-252°C(dec); R¢ 0.25 [methanol:chloroform
(2:8)];IR (KBr): 3275, 3184, 3113, 3065, 1630,
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1587, 1557, 1499, 1446, 1373, 1312, 1226, 1178,
1086, 745, 678 cm™;'H-NMR (DMSO-d6): § 12.72
(s, 1H), 11.73 (s, 1H), 8.51 (d, J=4.0Hz, 1H), 8.21
(s, 1H), 8.10 (s, 1H), 7.78 (d, J=8.0Hz, 1H), 7.49 (d,
J=4.0Hz, 2H), 7.20 (m, 3H); LRMS: (El) m/z 277
(M*, 100%); HRMS: calc. for m/z CisH11N3O2
277.0851, found 277.0854.
2-(3-Nitro-4-methoxyphenyl)-3H-
benzimidazole-6-carboxylic acid (5k): Light yellow
solid (0.20 g); Mp >250°C; Rf 0.20
[methanol:chloroform (0.5:9.5)]; IR (KBr): 1706,
1695, 1685, 1629, 1530, 1509, 1484, 1426, 1387,
1349, 1335, 1294, 1214, 1126, 1091, 1060, 984, 890
cm®; IH-NMR (DMSO-d6): § 8.80 (s, 1H), 8.61 (d,
J=12.0Hz, 1H), 8.20 (s, 1H), 7.87 (d, J=8.0 Hz, 1H),
7.68 (d, J=12.0Hz, 1H), 7.62 (d, J=8.0Hz, 1H), 4.03
(s, 3H); LRMS: (ES*, TOF) m/z 314 (M+H", 100%);
HRMS: calc. for m/z C16H13N3Os 314.0777, found
314.0781.
2-(4-Methoxyphenyl)-3H-imidazo[4,5-
b]pyridine-5-carboxylic acid(6l): White solid (0.38
g); Mp >250°C; Rf 0.4 [methanol:chloroform
(0.5:9.5)]; IR (KBr): 3065, 2961, 2836, 1706, 1607,
1575, 1492, 1441, 1397, 1363, 1250, 1176, 1024,
829, 763, 692, 675 cm?; *H-NMR (DMSO-d6): &
8.22 (d, J=8.0Hz, 2H), 8.05 (d, J=8.0Hz, 1H), 7.97
(d, J=8.0Hz, 1H), 7.15 (d, J=8.0Hz, 2H), 3.86 (s,
3H);LRMS: (ES*, TOF) m/z 270 (M+H* 100%);
HRMS: calc. for m/z C14H11N3O3 270.0878, found
270.0870.
2-(6-Methoxypyridin-2-yl)-3H-imidazo[4,5-
b]pyridine-5-carboxylic acid (6m): White solid
(0.30 g); Mp >250°C (dec); R:0.23
[methanol:chloroform (1:9)]; IR (KBr): 3200, 3050,
2982, 2943, 1763, 1714, 1603, 1573, 1557, 1504,
1475, 1463, 1412, 1366, 1351, 1321, 1305, 1269,
1204, 1097, 1074, 895, 762, 735, 669 cm™; *H-NMR
(DMSO-d6): 6 8.17 (d, J=8.0Hz, 1H), 8.04 (d,
J=12.0Hz, 1H), 7.99 (d, J=8.0Hz, 1H), 7.94 (t,
J=8.0Hz, 1H), 7.02 (d, J=8.0Hz, 1H), 4.09 (s,
3H);LRMS: (EI) m/z 270 (M*, 67%); HRMS: calc.
for m/z C13H10N403270.0753, found 270.0757.
2-(6-Methoxypyridin-3-yl)-3H-imidazo[4,5-
b]pyridine-5-carboxylic acid (6n): White solid
(0.4009); Mp 251-253°C; Ry 0.38
[methanol:chloroform (0.5:9.5)]; IR (KBr): 3050,
2946, 1602, 1466, 1373, 1283, 1019, 767, 664 cm™;
!H-NMR (DMSO-d6, two drops D.0): & 8.95 (s,
1H), 8.42 (d, J=8.0Hz, 1H), 7.97 (d, J=8.0Hz, 1H),
7.91 (d, J=8.0Hz, 1H), 7.02 (d, J=8.0Hz, 1H), 3.92
(s, 3H); LRMS: (EI)m/z 270 (M* 100%); HRMS
calc. for m/z C13H10N4O3 270.0753, found 270.0754.
2-(Furan-2-yl)-3H-imidazo[4,5-b]pyridine-5-
carboxylic acid (60): Light brown solid (0.24 g); Mp
245-247°C (dec); Rs 0.12 [methanol:chloroform

(2.5:7.5)]; IR (KBr): 3250, 3110, 3069, 1702, 1620,
1523, 1471, 1399, 1294, 1254, 1230, 1172, 1081,
1022, 890, 797, 699, 679, 634 cm?; H-NMR
(CDsOD): & 8.05 (d, J=8.0Hz, 1H), 7.97 (d,
J=8.0Hz, 1H), 7.77 (d, J=2.0Hz, 1H), 7.30 (d,
J=4.0Hz, 1H), 6.65 (dd, J=4.0Hz, 1H); LRMS: (EIl)
m/z 229 (M* 100%); HRMS: calc. for m/z C12H7N303
229.0487, found 229.0483.
2-(7-(Diethylamino)-2H-coumarin-3-yl)-

benzoimidazole-5-carboxylic acid (5d):Hx ester7d
(782 mg, 2.0 mmol) was added to a solution of
hydrochloric acid (6.0 M, 15 ml) and the reaction
mixture was heated to reflux for 24 h. The reaction
mixture was cooled to 10-15°C and neutralized
using 10% aqueous sodium hydroxide solution. The
precipitate obtained was filtered, washed with water
and dried. The crude product was purified by silica
gel column chromatography using 10% methanol in
chloroform as the eluent system to afford the desired
Hx acid 5d as a yellow solid (597 mg); Mp >210°C;
Rf 0.52 [methanol:chloroform (2:8)]; IR (KBr):
3294, 2970, 2860, 1701, 1619, 1586, 1526, 1432,
1353, 1295, 1233, 1182, 1134, 1073, 848, 799, 744
cm;'H-NMR (DMSO-d6): § 12.70 (s, 1H), 8.98 (s,
2H), 8.25 (s, 1H), 7.84 (d, J=12.0Hz, 1H), 7.75 (d,
J=8.0Hz, 1H), 7.68 (d, J=8.0Hz, 1H), 6.85 (dd,
J=4.0Hz, 8.0Hz, 1H), 6.70 (s, 1H), 3.52 (g, J=8.0Hz,
4H), 1.18 (t, J=8.0Hz, 6H); LRMS: (ES*, TOF) m/z
378 (M+H*, 100%); HRMS: calc. for m/z
C21H19N304 378.1454, found 378.1447.
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CUHTE3A HA 2-(3AMECTEH)-3H-BEH3UMUNIA30JI-5-KAPBOKCUJIHA KUCEJINHA U 2-
(BAMECTEH)-3H-UMUNIA30[4,5-b]TTMPUINH-5-KAPBOKCUJIHU KUCEJIMHU:
CHUHTOHMU 3A ®JIYOPECLEHTHU Hx U aza-Hx AMUJINU

B.C. Caram?, LK. ITatun®, B. Ba6y!, K.A. Bpaiibn’, M. I'peropu’, M. Baybmen?, JIx. Cyups!,
A. Medam?, M. Jlunl?*

Ylenapmamenm no xumus, Xoyn Konuoxc, Xonano, Muuuzan, CALL]
2flenapmamenm no xumus, ljamcxu ynueepcumem 6 JJocopoocus, Amnanma, Jocopocus, CALL]

IMocthpnuia Ha 3 stwyapu, 2016 r.; kopurupana ua 4 maprt, 2016 r.

(Pesrome)

CpoOmaBa ce 3a CHHTE3WTE Ha

15 ¢nyopecuentan 2-(3amecten)bensumuiazon-5-(Hx) u  2-(3amecren)

UMHUa30MpUAnH-5-(aza-HX) kapbokcwnau kucenuuu. Kirowou ca monoBuuuTe Ha HX- u aza-HX amuante, KOUTO
cebp3Bar JJHK B crmemuduunu cexBenmu. Konpensamusara Ha metwn 3, 4-gumamuHoOen3zoar 10a wmm mermn 5,6-
JUaMUHOTIUpUAnH-2-kapookcmnaT 10b ¢ moaxomsim apun- win xerepoapun-annexuan 9 nasa xenanure HX (7a-K) u
aza-Hx ecrepu (81-0) ¢ no6usu crotBetHO 31-88% 1 18-70%. Xuaponusara Ha ectepute 7a-K u 81-0 naBa croTBeTHHUTE
Hx (5a-K) u aza-Hx xucenuuuu (61-0) ¢ no6uBu crotBeTHO OT 66-93% M 64-85%. HX - kucenmuute 5d, 5e, 59 u 5K,

KakTo U aza-HX kucenuaure 6M-0 ca HOBU CbCAUHCHUS.
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