NE3UUSULPh NULAUNGSOAFE-3UL 9PSOFE-3AFLLELD
T24-U3rL UYU1-EULU
HAINIMOHAJIBHASI AKAJEMUSA HAYK PECITYBJIUKU APMEHUSA
NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF ARMENIA

Nwywuypuith phipwlwi hwinbu
Xumuueckuit xypHar Apmenun 71, Ne4, 2018  Chemical Journal of Armenia

UDC 547.854

NEW THREE-DIMENSIONAL HETEROCYCLIC CLUSTER.
BIS-BENZO[4,5'[IMIDAZO[2',1": 6,1]PYRIDO[2,3-d]JPYRIMIDINES,
SYMMETRICALLY LINKED BY A TRIARYLMETHANE LINKER

Modern methodology for finding new compounds for introduction into medical
and industrial chemistry implies, among other approaches, the synthesis of chemical
compounds of a fundamentally new design. In this report, we describe the synthesis
of substituted bis-benzo[[4',5']imidazo-[2’,1":6,1]pyrido[2,3-d]pyrimidines, in which
two tetracyclic skeletons are symmetrically linked by a triarylmethane linker.

The design of the synthesized large molecule has a unique three-dimensional
structure (Fig.1), which makes it interesting in terms of studying the affinity for
various biomolecules and photophysical, chelating properties, and can be used for
detection of nitro-containing explosives and ecotoxins, as well as fluorescent
biomarkers in biomedical investigations.

The synthesis was carried out according to the following Scheme:
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The initial dialdehyde of the triarylmethane series 1 was obtained by the
interaction of 4-nitrobenzaldehyde and vanillin in a ratio of 1/2 in the presence of
ZnCl, according to the method described in the literature [1]. However, in the cited
work, the author was unable to establish the exact structure of the isomer of the
synthesized compound, limiting himself only to the correct assignment of compound
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1 to the triarylmethane derivative, in which aldehyde groups are present in the
vanillin moiety.

We have established that two molecules of 4-hydroxy-3-methoxybenzaldehyde
react on the carbonyl group of an electron-deficient 4-nitrobenzaldehyde
(electrophile) in the presence of ZnCl, to form a single isomer in which the
introduced group is in the meta-position to the formyl and ortho-position to the
hydroxyl groups of the vanillin moiety. This is in accord with the orientation rule for
substituents in the aromatic ring in the Friedel-Crafts reaction. Dialdehyde 1 is put
into the interaction with 4-methyl-2-phenyl-5,6-dihydrobenzo[4',5]imidazo[2',1',6,1]
pyrido-[2,3-d]pyrimidine (2) [2] in a molar ratio of 1/2 by boiling in acetic
anhydride according to the previously described method [3] with the formation of
bis-derivative 3. As in the case of condensation of tetracycle 2 with aromatic and
heterocyclic aldehydes in acetic anhydride [3] the reaction proceeds exclusively on
the methylene group 6 of the heterocycle, followed by a 1,3-prototropic shift and the
formation of 6-arylmethyl derivative 3.

The structure of the synthesized compounds 1,3 was proved by 'H NMR
spectroscopy.

Visualization in the form of a ball and stick model, optimization of the three-
dimensional structure and analysis of the geometry of the molecule (Figure) were
carried out in the Chem3D 16.0 program, the ChemOffice software.
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Figure. Ball and stick model of compound 3 after optimization of the three-dimensional
structure.

The nearest contacts are presented only for hydrogen atoms: H(127)-Lp(152),
H(112)-Lp(149), H(127)-H(135), N(74)-H(135), N(76) -H(131), N(76)-H(128),
N(74)-H(127), N(50)-H(123), H(112)-H(119), N(52)-H(119), N(50)-H(117), N(52)-
H(112), C(12)-H(93), C(35)-H(92), C(29)-H(91), C(4)-H(90), O(33)-H(89), C(3)-
H(89), O(9)-H(86), O(8)-H(85).
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Experimental part

The IR spectra were recorded on a Nicolet Avatar 330 spectrometer from
samples dispersed in mineral oil. The '"H NMR spectra were measured on a
VarianMercury-300 spectrometer at 300 MHz using tetramethylsilan as internal
reference. Thin-layer chromatography was performed on Silufol UV-254 plates in
hexane — dichloroethane - ethanol / 1-1-1 system; spots were visualized by treatment
with iodine vapor. Elemental analysis was carried out on an automated EA
Eurovector elemental analyzer (ltaly).

[(4-Nitrophenyl)-di-(2-hydroxy-3-methoxy-5-formylphenyl)Jmethane  (1).
Prepared according to the described method [1]. Yield 48%, mp 275-276°C from
AcOH (lit. 276°C [1]), R¢0.60. IR spectrum, v, 3208 (OH), 1676 (CO), 1607, 1592
(C=C-C=N). 'H NMR spectrum (DMSO-ds / CCl,: 1/3), &, ppm, Hz: 3.94 s (6H,
OMe); 6.26 brs (1H, CH); 6.92 brd (2H, J = 1.8, H-6.6" C¢H3); 7.31-7.36 m (2H, H-
2.6 CgHy); 7.33d (2H, J = 1.8, H-2.2 ' C¢H3 ); 8.11-8.16 m (2H, H-3.5 CgHy); 9.63 s
(2H, CHO); 9.67 br (2H, OH).

{(4-Nitrophenyl)-bis-[2-acetoxy-5-[(4-methyl-2-phenylbenzo[4',5'|imidazo
[17,2':1,6]-pyrido-[2,3-d]pyrimidin-6-yl)]methyl-3-methoxy]phenyl}methane (3).
A solution of 1.18 g (0.005 mol) of dialdehyde 1 and 3.12 g (0.01 mol) of 4-methyl-
2-phenylbenzo[4',5'limidazo[2',1": 6,1]-pyrido[2,3-d] -pyrimidine (2) in 40 ml of
acetic anhydride was heated under reflux for 24 hours, evaporated to half the volume
and left overnight in the cold. The precipitated product was filtered and dried. Yield
64.8%, yellow-green crystals, mp 320-322°C (DMF), R 0.75. IR spectrum, v, cu™:
1770, 1675 (CO), 1594 (C=C-C=N). 'H NMR spectrum (DMSO-dg), &, ppm, Hz:
2.17 s (6H, 2 * Me); 2.24 brs (6H, 2 » Me); 3.54 brd (2H, J = 14.7 CH,%); 3.74 s (6H,
2+ Me); 4.02d (2H, J =14.7 Csz); 5.85 s (1H, CH); 6.95 brs (2H, H-5); 7.15-7.20
m (4H, 2+H?® CgH,); 7.25 ddd (2H, J = 8.2,7.3,1,1.0 C¢H,);7.37-7.43 m (6H, Ar);
7.47-7.54 m (4H, Ar); 7.85 brd (2H, J = 8.0 C¢H,); 8.04-8.08 m (4H, ortho-CgHs);
8.22-8.26 m (2H, CgH4;NO2); 8.31 brd (2H, J = 8.2 CgH,). Found %, C 72.62; H
4.48; N 11.52. C¢7Hs1NgOg. Calculated,%: C 72.49; H 4.63; N 11.35.
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LA BNUUP SESELNSPULESPL uf2h.
APU-LELAN[4', S'|hUDYLEQN[2',1':6, 1]MPLPYN[2,3-D] NP PRUBYP L
SUUTEUONLEL YUNI UG BNULPLUERULESHL YUU QUYL

U U SUCLAFR3BAFL3TL, N. W, oULAUSYL,
Q. S. 1NFYUU3UYL L Q- N. FULUANFL3UL

& Upunprpliguynhlpaf & 4-Spgpopuf-3-thfFopupphliquyghlfnh il wp-
yribipnd ufioftlgws [(4-tfnpnlibsfy)-yh-(2-$fpapopuf-3-dbfFopufr-5-Gnplfy) | dhfdutp
spfusgubgne [Tyt db) & gl d-dbfafy-2-ufy-5,6-n b prpnpbign| 4,57 -pud prpugn
(216, 1] wpppyn(2,3-a]wpppdpgpip b b wmgdly £ (4-bfunpn by -ph-] 2-
wighinopufr-5-[ (A-dbfdfy-2-lisfyphivgn[ 4,5 [ pubfpusgn[1',2' :1,6]-ufipfrn [ 2,3-] uyfrpootfo-
g 5-6-fy) [ Bl [ fy-3- B o prafs] P by b bfusts: Upssflisgifuss dfpusgms [y Siiilipfs frsmmegifusdpp
4Luum1.uu11{bl 4‘ UUT 1H uullrll[uul bllllll[nl[.'

CHUHTE3 BUC-BEH30[4 ', 5JUMHIA30[2 ", 1': 6, 1]IIUPUJIO[2,3-
dJMIUPUMHUIUHA, CAMMETPUYHO MOJKJIIOYEHHOTO YEPE3
TPUAPUJIMETAHOBBI IMHKEP

A.A. APYTIOHSH, I'. A. TAHOCAH, I'. T. TYKACAH u I'. I'. JAHATI'YJISIH

Konpencanue#i 4-autpobeH3anpaernia ¢ 4-THAPOKCH-3-METOKCHOCH3aJbICTHIOM
cuHTe3npoBaH  4-HUTpOodeHmIMeTII-3,3’-0uc(4-THIPOKCH-5-MeTOKCHOCH3aIbACTH N ),
B3aHMOJEHCTBHEM KOTOpPOro C 4-MeTwmin-2-peHmn-5,6-murunapodenso[4',5 Tummnazo
[2',1',6,1nupuno[2,3-d]mupumuauaom mnonyuen Ouc-6enso[4’,5 lumunazo[2',1": 6,1]
mupuno[2,3-d|mupumunuH. CTpoeHHE CHHTE3HPOBAHHBIX COCAMHEHHHA MOITBEPKICHO
SMP 'H CIIEKTPOCKOIUEH.
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