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The present article describes the synthesis of novel spiro-condensed [1,2,4]triazolo[1,5-c]quinazolines. [2-(3-Aryl-
1H-1,2,4-triazol-5-yl)phenylJamines were used as effective precursors for the synthesis of the compounds men-
tioned above. The experimental data have shown that the reaction of the initial anilines with cycloalkanones
(cyclopentanone, cyclohexanone) allowed to obtain products of binucleophilic addition, namely spiro-condensed
compounds with [1,2,4]triazolo[1,5-c]quinazolines moieties. The initial anilines also readily react with a confor-
mationally rigid bicyclo[2.2.1]heptan-2-one yielding the corresponding spiroderivatives, whereas the reaction
with camphor and menthone has failed due to the steric hindrance. It has been found that [5+1]-cyclocon-
densation of the initial anilines with heterocyclonones (1-R-piperidone-4, dihydrothiophene-3(2H)-one, dihy-
dro-2H-pyran-4(3H)-one, dihydro-2H-thiopyran-3(4H)-one) proceeds without peculiarities and with formation of
the corresponding 2’-aryl-6’H-spiro[1,2,4]triazolo[1,5-c]quinazolines. The reaction with 5-R-1H-indole-2,3-dione
(isatine) and its N-substituted derivatives also proceeds without any peculiarities with formation of aryl-2*-aryl-
6’H-spiro[(indol-3,5-[1,2,4]triazolo[1,5-c]quinazolines] with high yields. The purity of the compounds obtained has
been proven by the LC-MS (APCI) method, their structures have been confirmed by the complex of physicochemi-
cal methods, including 'H and *C NMR, IR-, MS-(EIl) — spectrometry and the X-ray study. The peculiarities of "H and
8C NMR-spectra of the compounds synthesized are discussed. It has been shown that signals of NH-protons in the
'"H NMR-spectrum and C-5’in the *C NMR-spectrum are characteristic for the compounds synthesized.

5,6-0Ur4PO-[1,2,4]TPUA30J10[1,5-c]XIHA3OJTIHU. NTOBIJOMITEHHS 4. CTTIPOIOXIAHI 3 [1,2,4]TPUA30J10[1,5-c]
XIHA30J1IHOBUM ®PAIrMEHTOM. CUHTE3 TA CIEKTPAJIbHI XAPAKTEPUCTUKU

C.B.XonodHsk, K.lM.la6enbHuk, O.KO.BockoboliHik, O.M.AHmuneHko, C.l.KoeaneHko, B.O.lMank4ukos,
C.I.Okoeumuti, C.B.lLluwkiHa

Knrovoei cnoea: 2-apun-6’H-cnipo[1,2,4Jmpuasonof1,5-c]xiHazoniHu; cuHmes; criekmparsbHi xapakmepucmuku
OniucaHo cuHme3 Hosux criipokoHOeHcosaHuX [1,2,4Jmpuasornof1,5-c]xiHa3oniHis. [2-(3-Apun-1H-1,2,4-mpua3or-
5-in)gperin]amiHu 6ynu sukopucmaHi 8 SKocmi egheKmueHUX MpeKypcopie Ot cCUHMe3y 32adaHux 8ULE CrOMyK.
32i0H0 3 ekcriepumeHmanbHUMU GaHUMU peakuisi 8UXIOHUX aHiniHie 3 UuKoankaHoOHaMu (UUKIONeHmaHOHOM,
yukrozekcaHoHoM) 0o3eonurna odepxamu rnpodykmu BiHyKneoginbHo20 npuedHaHHs, a came CripOKOHOEHCO-
eaHi cronyku 3 [1,2,4]Jmpua3sono[1,5-c]xiHazoniHogsum ¢hpazmeHmMom. BuxidHi aHiniHU makox peazyromb 3 KOH-
ghopmavyitiHo xopcmkum 6iyuko[2.2.1JzenmaH-2-oHoM, wWo sede 00 hopmysaHHs 8i0MOBIOHUX CrlipONoOXiOHUX,
8 moli e Yac peaKuito 3 KamMghoporo ma MEHMOHOM pPo8ecmu He 80asi0Chb 8HACTIOOK CMePUYHUX YCKIaOHEHb.
BcmaHoerneHo, wo [5+1]-yuknokoHOeHcauisi 8UXiOHUX aHiniHie 3 eemepoyuknaHoHamu (1-R-ninepudoHom-4,
OuziopomiogpeH-3(2H)-oHom, duzidpo-2H-nipaH-4(3H)-oHom, duzidpo-2H-mionipaH-3(4H)-oHom) nepebicae 6e3
ocobrniusocmell 3 ymeopeHHsIM 8i0nogidHuUx 2’-apun-6’H-cnipo[1,2,4]mpuasono[1,5-c]xiHa3oniHig. Takox 6e3
ocobrnusocmel nepebieac peakuis 3 5-R-1H-iHdon-2,3-0ioHom (isamuHom) ma tozo N-3amiweHumu noxiOHUMuU
3 ymeopeHHsM apur-2’-apun-6’H-cnipo[(indon-3,5’-[1,2,4]mpuasono[1,5-c]xiHa3oniHig] 3 UCOKUMU 8uxo0damul.
Hucmoma cuHme3aosaHux crionyk byna dosedeHa memodom LC-MS (APCI), ix 6ydosy rnidmeepdxeHO KOMI-
JiekcoM @hi3uko-ximiyHUX Mmemodis, 3okpema 'H ma *C SAMP, I4-, MC-(EY)-cnekmpomempu4HO ma 3a 00rnomo-
2010 peHmaeHocmpykmypHo2o docnidxeHHsi. Ocobrnusocmi 'H ma °*C SIMP-criekmpie cuHme308aHuUX Crionyk
6ynu obzoeopeHi. MNoka3zaHo, wWo 075151 CUHMe308aHUX CIOJYK Xapakmepucmu4yHumu € cueHanu NH-npomowis y
'H AMP crniekmpax ma C-5’8 °C SIMP-criekmpax.

5,6-OUrngPo-[1,2,4]TPUA30J10[1,5-c]XUHA3OJINHbI. COOBLLEHUE 4. CTTUPOINPOU3BOAHBIE C [1,2,4]
TPUA30J10[1,5-c]XUHA3OJIMHOBbLIM ®PAIMEHTOM. CUHTE3 U CITIEKTPAJIbHbIE XAPAKTEPUCTUKU
C.B.XonodHsk, K.lN.lLla6enbHuk, A.FO.BockoboliHuk, A.H.AHmuneHko, C.N.KoeaneHko, B.A.lMank4ukos,
C.N.Okoebimsbitl, C.B.LuwkuHa

Knroueenie cnoea: 2-apun-6’H-crniupo[1,2,4Jmpua3sono[1,5-c]xuHa30onuHbI; CUHMe3; criekmparibHble Xapakme-
pucmuku

B npedcmaerneHHol cmambe orucaH CUHMe3 Ho8bIX CrUPOKOHOeHcuposaHHbIX [1,2,4]mpua3ono[1,5-c]xuHa3onuHos.
[2-(3-Apurn-1H-1,2,4-mpuason-5-un)heHun]amuHbl bbinIu UCMoNb308aHbl 8 Kayecmee 3¢hheKmuBHbIX MPeKyp-
copoe 0r1s1 cuHmesa yrnoMsiHymbix ebiwe seujecms. CoeniacHo sKcrepuMeHmarsbHbIX 0aHHbIX peakyusi ucxo0-
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HbIX @HUMTUHOB C YUKIoarnikaHoHaMmu (UUKII0MeHmaHOHOM, YUKIT02eKcaHOHOM) 1038011uUsIa rnosy4ums rnpoodyKmabi
6u-HyK1eoguIbHO20 NMPUCOEOUHEHUS, @ UMEHHO CMUPOKOHOEHCOo8aHHbIe coeduHeHust ¢ [1,2,4Jmpuasonof1,5-c]
XUHa30/1UHOBbIM (hpacMeHmoM. YICXO0HbIe aHUMUHbI MakxXe peasupyom ¢ KOHhOPMayUOHHO XecmKuM bu-
yukmno[2.2.1JeenmaH-2-0HoM, 4Ymo npueooum K ¢hbopMuUpPOB8aHUK COOMBEMCMBYWUX CrUPONPOU3800OHbIX, 8
mo Xe camoe 8peMsi peakyuto ¢ kKamMeghopol U MEHMOHOM rpPo8ecmu He y0anock 8criedcmeue cmepudeckux
3ampydHeHul. YecmaHoeneHo, 4mo [5+1]-yuknokoHdeHcayusi UCXOOHbIX aHUMMUHO8 C 2emepoyuKnaHoHamu
(1-R-nunepudoHom-4, duzudpomuogpeH-3(2H)-oHom, duaudpo-2H-nupaH-4(3H)-oHom, dueudpo-2H-muonupaH-
3(4H)-oHom) npomekaem 6e3 ocobeHHocmel ¢ obpa3osaHueM coomeemcmeayrouwux 2’-apun-6'H-cnupof1,2,4]
mpuasoriof1,5-c]xuHa3onuHos. Takxe 6e3 ocobeHHocmel npomekaem peakuyusi ¢ 5-R-1H-uHdormn-2,3-0uoHom (usamu-
Hom) u e2o N-3ameuweHHbIMU NPOou3800HbLIMU ¢ obpa3osaHuem apurn-2’-apun-6’H-cnupo[(uHdon-3,5™-[1,2,4]
mpua3sosnof1,5-c]xuHa3onuHog] ¢ 8bicokuMU 8bixodamu. Hucmoma cuHme3uposaHHbIx seuwecms bbiia doKkaszaHa
memodom LC-MS (APCI), ux cmpoeHue nodmeepx0eHO KOMIMIIEKCOM (OUUKO-XUMUYECKUX Memodos, 8 Yyacm-
Hocmu "H u™C AMP, VK-, MC-(3Y)-cnekmpomempuyecKku u rpu rnoMouu peHmaeHOCMpPyKmMypHO20 aHanu3a.
OcobeHHocmu "H u *C SIMP-criekmpoe cuHme3suposaHHbIX seujecme bblriu 062060peHsl. [TokazaHo, Ymo Orsi
CUHMe3upoBaHHbIX coeduHeHUl xapakmepucmuyeckumu signisitomcesi cueHarnsi NH-pomonos 8 'H SIMP cniek-

mpe u C-5"e 3C AMP-cnekmpe.

Development and optimization of the existing syn-
thetic methods of quinazoline and triazolo[c]quina-
zoline spiroderivatives are among important tasks of or-
ganic, bioorganic and medicinal chemistry. This group
of compounds is of practical interest due to their high
biological activity [1-3] and, at the same time, their
original methods of synthesis. Reactions of [5+1]-cyc-
locondensation based on interactions of 1,5-binucleo-
philes with carbonyl compounds (cycloalkanones,
1-R-4-piperidone and others) can serve as an approach
for construction of spiro compounds. Thus, the au-
thors used 2-nitrobenzamide [4], 2-aminobenzamide
and its derivatives [2, 5-8], or 1H-benzo[d][1,3]oxa-
zine-2,4-dione [9] for the synthesis of 3’-R-1’-R-1’H-
spiro[cycloalkane-1,2’-quinazoline]-4’(3’H)-ones, oxi-
mes of 2-aminoacetophenone [3] for the synthesis of
4’-methyl-1’2’-dihydrospiro[cycloalkane-1,2’-quinazo-
line]-3-oxides, and 2-(aminomethyl)aniline [10, 11]
for the synthesis of 3’4’-dihydro-1’H-spiro[cyclohexa-
ne-1,2’-quinazoline]. However, only one publication
was devoted to the synthesis of spiro[piperidine-4,5’
(6’H)-[1,2,4]triazolo[1,5-c]quinazolines], in which 2-(1H-
1,2,4-triazol-5-yl)aniline was used to form the sys-
tems mentioned [2]. Based on the above mentioned
facts the aim of this work is to study the reactivity
of [2-(3-aryl-1H-1,2,4-triazol-5-yl)phenyl]amines that
are insufficiently studied as 1,5-binucleophiles in
[5+1]-cyclocondensation reactions with cycloalkano-
nes, heterocyclonones, isatines, and it can be one of
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the synthetic approaches for formation of the unstu-
died 2’-aryl-6’H-spiro[1,2,4]triazolo[1,5-c]quinazolines.

Results and Discussion

The starting [2-(3-aryl-1H-1,2,4-triazol-5-yl) phenyl]
amines (1a-g) were synthesized according to the known
method [12], namely nucleophilic cleavage of the
pyrimidine ring of the corresponding 2-aryl-[1,2,4]
triazolo[1,5-c]quinazolines. The reaction of 1a-g with
cycloalkanones (cyclopentanone, cyclohexanone) al-
lowed to obtain products of binucleophilic addition,
namely spiro derivatives 2a-h (Scheme). Furthermore,
amine 1a readily reacts with a conformationally rigid
bicyclo[2.2.1]heptan-2-one with formation of com-
pound 2i, whereas the reaction of amine 1a with
camphor and menthone has failed due to the steric
hindrance.

To study the reactivity of cycloalkanone with a he-
teroatom amines 1a-g were treated with heterocyc-
lonones (1-R-piperidone-4, dihydrothiophene-3(2H)-one,
dihydro-2H-pyran-4(3H)-one, dihydro-2H-thiopyran-
3(4H)-one). It was found that [5+1]-cyclocondensa-
tion of amines 1a-g with the corresponding electro-
philes proceeded without peculiarities with forma-
tion of the corresponding 2’-aryl-6’H-spiro[1,2,4]tri-
azolo[1,5-c]quinazolines (2d-h, Scheme). The [5+1]-
cyclocondensation of amines 1a-g with 5-R-1H-in-
dole-2,3-dione (isatine) and its N-substituted deriva-
tives also proceeded without any peculiarities forming

NH,

R
H
N, @
\ N ROH, H*;

1a-g N\/< AcOH

3aIN
Ar

Ar = CgHs 4-CH3CgHy 3-FCgH4 4-CH30CgH4, 4-FCgHy,
4-BrCgH, 2-CH30CgH,4; R =H, Cl, Br;
R4 = -CH,C(O)NHCH,CgH4OCHs(m), -CH,C(O)NHCgH,OCH(p).

Scheme. The main approaches to the synthesis of 2’-aryl-6’H-spiro[1,2,4]triazolo[1,5-c]quinazolines.
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aryl-2’-aryl-6’H-spiro[(indol-3,5’-[1,2,4]triazolo[ 1,5-c]
quinazolines] (3a-l, Scheme) with high yields. It was
found that abovementioned reactions could be car-
ried out in other organic solvents miscible with wa-
ter and indifferent to the starting material that could
significantly improve the yield and purity of the tar-
get compounds.

The purity of the compounds synthesized was
proven by LC-MS (APCI) method, their structures were
confirmed by the complex of physicochemical me-
thods, including 'H and *3C NMR, IR-, MS-(EI)-spectro-
metry.

Aromatic protons of the triazolo[1,5-c]quinazo-
line cycle in the 'H NMR-spectra of the compounds
synthesized formed the characteristic ABCD system,
which implements via two doublets (H-7, H-9) and
two triplets (H-8, H-10) with the corresponding che-
mical shifts. The characteristic signal of NH-group
(6-positions of the dihydroquinazoline cycle) for
compounds 2a-h, 2i was observed in the spectra as
asingletat 7.26-6.83 ppm, and its chemical shift was
determined by the size of a heteroatom in the spiro-
cycle. It is likely that the most deshielded proton was
the proton of the NH group of compound 2f with the
thiophene ring. It was observed that the protons of
the NH-group (position 6) of compounds 3a-1 were
even more deshielded apparently due to the donor-
acceptor interaction with oxygen of the indole moiety
and were recorded as singlets at 7.77-7.70 ppm. The
other substituents in positions 2’ and 5’ in the triazolo-
quinazoline system had “classical” signals of pro-
tons with the typical characteristic chemical shifts
and multiplicity [13].

The C NMR-spectra of compounds 2a, 2¢, 2i and
3a additionally proved their structure. It is important
that the characteristic signals of sp3-hybridized Carbon
in positions 1, 5’ were considerably deshielded and
were observed at 82.93, 74.28, 81.38 and 75.51 ppm.

A characteristic feature of compound 2c in the
EI-MS-spectrum was a fairly high intensity peak [M]*
(m/z 316, 72.9%) and two parallel fragmentation of
the molecular ion. The ions [M - H]* (m/z 315, 60.5%),
[M-CH]* (m/z274,28.0%), [M - (C,H,+H)]"" (m/z 273,
100.0%), [M - C,Hg]* (m/z 260, 5.6%), [M - (C,Hg+H)]**
(m/z 259, 8,5%) formed were the most intense in the
spectrum and characterized the main way of [M]*
fragmentation that passed through the cyclohexane
fragment of the molecule. An alternative degrada-
tion of the molecule was associated with disruption
of bonds N(1)-C(2) and N(3)-N(4) of the triazole
ring and formation of fragmented ions [M - C.H,CN]*
(m/z 214, 7,1%), [M - (CH,.CN+H)]** (m/z 213, 21.8%).
In addition, the EI-MS spectrum of compound 3¢ was
characterized by the low-intensity molecular ion [M]*
(m/z 395, 2.3%), for which the first phase was characte-
rized by release of CO and H particles with formation
ofions [M - CO]* (m/z368,7.4%),and [M - (CO+H)]*

26

(m/z367,19.9%). Further fragmentation of [M - (CO+H)]**
was associated with the alternative disruption of bonds
N(1)-C(2) and N(3)-N(4), C(10b)-N(1) and N(3)-N(4)
of the triazole ring and resulted in formation of ions
with m/z 234 (7.6%) and 221 (15.3%). It should be
noted that the direction of fragmentation significant-
ly differed from the 2-R-[1,2,4]triazolo[1,5-c]quina-
zoline systems previously described [14]. In the sys-
tems mentioned fragmention of [M]** was carried out
by the cleavage of C(10b)-N(1) and N(3)-N(4) with
formation of the amidine moiety and the fragmen-
tary ion with the mass corresponding to quinazoline
(m/z 129).

The IR-spectra of 2a-i, in contrast to the starting
amines 1a-g [12], had characteristic vibrations of the
secondary vy, -group as a single band in the region
0f3396-3200 cm™, 8, - 1618-1589 cm™ and low-in-
tensity vibrations of vy, -group at 1650-1550 cm™.
The IR-spectra of compounds 3a-j had characteristic
band vibrations of the associated form of v,,-lac-
tams in the region 0of 3178-3016 cm™ and vibrations
of the v, group at 1748-1650 cm™. In addition, the
substituted indoles (3k and 31) had wider and more
expressed intensity of stretching vibrations, indicat-
ing the presence of the primary amide group.

Additionally, the structure of compound 2a was
determined by the X-ray diffraction study (Fig.). The
tricyclic fragment was planar within 0.03 A. The spi-
ro-joined tricycle and the pentane ring were ortho-
gonal where the angle between the planar fragment
of the cyclopentane ring was formed by C8, C16, C19
atoms, and the planar tricyclic fragment was 92°.
The pentane ring was disordered over two positions
(A and B) where the ratio A:B is about 65:35 %.
Deviations of the C17 and C18 atoms from the mean
plane of the remaining atoms of this ring were 0.45 A
and -0.24 A, respectively, in conformer A and -0.20 A
and 0.62 a, respectively, in conformer B. The N2 atom
had a planar configuration, the sum of the bond an-
gles centered at about 360°. The phenyl substituent
was coplanar to the tricyclic fragment plane (the
N4-C9-C10-C11 torsion angle iwa -0.5(2)°), it was
stabilized by the presence of H11...N4 (2.59 A) and
H15...N1 (2.60 A) attractive interactions (the van der
Waals radii sum [15] is 2.67 A). In the crystal phase
molecules 2a were bonded by the N2-H...N1’ (0.5+x,
0.5-y, 0.5+z) intermolecular hydrogen bond (H...N
2.04 AN-H..N 177°).

Experimental Part

Melting points were determined in open capillary
tubes and were uncorrected. The elemental analyses
(C, H, N, S) were performed using an ELEMENTAR
vario EL Cube analyzer (USA). Analyses were indi-
cated by the symbols of the elements or functions
within £0.3% of the theoretical values. The IR-spectra
(4000-600 cm™) were recorded on a Bruker ALPHA
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Fig. The molecular structure of compound 2a according to X-ray
diffraction data.

FT-IR spectrometer (Bruker Bioscience, Germany)
using a module for measuring attenuated total re-
flection (ATR). The 'H NMR-spectra (400 MHz) and
13C NMR-spectra (100 MHz) were recorded on a Varian-
Mercury 400 (Varian Inc., Palo Alto, CA, USA) spec-
trometer with TMS as an internal standard in DMSO-d,
solution. LC-MS were recorded using the chromato-
graphy/mass spectrometric system consisting of an
“Agilent 1100 Series” high performance liquid chro-
matograph (Agilent, Palo Alto, CA, USA) equipped with
an “Agilent LC/MSD SL’ diode-matrix and mass-selec-
tive detector (atmospheric pressure chemical ioniza-
tion - APCI). The electron impact mass spectra (EI-
MS) were recorded on a Varian 1200 L instrument at
70 eV (Varian, USA).

Compounds 1a-g were obtained according to the
synthetic protocols described [12], 5-R-1H-indol-2,3-
diones (isatines) and N-substituted - by synthetic
protocols [16]. The other starting reagents and sol-
vents were obtained from commercially available
sources and were used without further purification.

The general method for the synthesis of 2’-aryl-
6’H-spiro[1,2,4]triazolo[1,5-c]quinazolines (2a-i).
To the solution of 10 mmol of [2-(3-aryl-1H-1,2,4-
triazolo-5-yl)phenyl]amines (1a-g) in 10 ml of pro-
pan-2-ol and 2 drops of conc. sulphuric acid (or 10 ml
of glacial acetic acid) add 10 mmol of the correspon-
ding cycloalkanone. Reflux the mixture for 6 h, cool,
pour into 10% solution of sodium acetate. Filter the
precipitate formed and dry. If necessary, crystallize
it with methanol.

2’-Phenyl-6’H-spiro[cyclopentane-1,5’-[1,2,4]
triazolo[1,5-c]quinazoline] (2a). Yield - 92.7%.
M. p.-180-181°C; IR, v,cm™: 3200, 3105, 3034, 2955,
2870,1728,1621,1593,1519, 1485, 1469, 1441, 14009,
1349,1330,1278,1265,1200,1177,1152,1125,1106,
1069, 1035, 982, 956, 936, 913, 856, 782, 765, 743,
718, 683, 668, 631, 617; 'H NMR, §, ppm. (/, Hz): 8.09
(d,J=7.2 Hz, 1H, H-2,6 Ph), 7.74 (d, ] = 7.4 Hz, 1H,
H-10),7.52-7.29 (m, 3H, H-3,4,5 Ph), 7.19 (t,/ = 7.5 Hz,
1H, H-8), 6.97 (s, 1H, NH quin.), 6.84 (d, J = 8.0 Hz,
1H, H-7), 6.78 (t, ] = 7.3 Hz, 1H, H-9), 2.54-2.36

(m, 4H, H-2,2, 5,5 cyclopentane), 2.13-1.85 (m, 4H,
H-3,3, 4,4 cyclopentane; *C NMR, §, ppm: 160.77 (C-2"),
149.64 (C-6a’),142.96 (C-10b"),131.72,131.11,129.23,
128.77,125.97,124.04,118.38,114.98,110.54 (C-10a’),
82.93 (C-1,5"), 38.95 (C-2,5), 23.57 (C-3,4); LC-MS,
m/z =303.2 [M+1]; Anal. Calcd for C;;H,4{N,: C, 75.47;
H, 6.00; N, 18.53; Found: C, 75.43; H, 5.98; N, 18.49.
2’-(3-Fluorophenyl)-6’H-spiro[cyclopenta-
ne-1,5’-[1,2,4]triazolo[1,5-c]quinazoline] (2b).
Yield - 52.1%. M. p. - 140-142°C; IR, v, cm™: 3234,
2954, 2917, 2849, 1630, 1592, 1561, 1530, 1514,
1480, 1452, 1413, 1387, 1366, 1330, 1308, 1264,
1210, 1165, 1154, 1114, 1095, 1068, 1035, 983,
963,900,877,779,743,720,678,636,616; 'H NMR,
S, ppm. (J, Hz): 7.91 (d, ] = 7.6 Hz, 1H, H-10), 7.83-
7.69 (m, 2H, H-2,6 3-FPh), 7.43 (dd, J = 13.8, 7.7 Hz,
1H, H-5 3-FPh), 7.19 (t,J = 7.6 Hz, 1H, H-8), 7.10 (t,]
= 8.0 Hz, 1H, H-4 3-FPh), 7.01 (s, 1H, NH quin.), 6.84
(d, ] = 8.0 Hz, 1H, H-7), 6.78 (t, ] = 7.4 Hz, 1H, H-9),
2.56-2.34 (m, 4H, H-2,2, 5,5 cyclopentane), 2.14-
1.85 (m, 4H, H-3,3, 4,4 cyclopentane); LC-MS, m/z =
321.2 [M+1]; Anal. Calcd for C,(H,,FN,: C, 71.23; H,
5.35; N, 17.49; Found: C, 71.24; H, 5.39; N, 17.52.
2’-Phenyl-6'H-spiro[cyclohexane-1,5-[1,2,4]tri-
azolo[1,5-c]quinazoline] (2c). Yield - 98.6%. M. p. -
141-143°C; IR v, cm™: 3378, 3275, 3255, 3227, 2960,
2930, 2855, 1728, 1620, 1586, 1538, 1514, 1496, 1480,
1468, 1441, 1408, 1343,1317,1289, 1268, 1242,1211,
1168,1156,1145,1126,1110, 1072, 1056, 1043, 1030,
1003,984,972,943,919,908, 857, 785, 753, 729, 720,
698, 688, 668, 659, 632; 'H NMR, §, ppm. (J, Hz):
8.09 (d, /= 7.1 Hz, 2H, H-2,6 Ph), 7.75 (d, ] = 7.4 Hz,
1H, H-10), 7.47-7.38 (m, 2H, H-3,5 Ph), 7.36 (d, ] =
6.0 Hz, 1H, H-4 Ph), 7.20 (t,/ = 7.5 Hz, 1H, H-8), 7.02
(d,J =79 Hz, 1H, H-7), 6.87-6.72 (m, 2H, NH quin,,
H-9), 2.17 (d, ] = 10.7 Hz, 1H), 2.03 (d, /] = 12.3 Hz,
1H), 1.88-1.64 (m, 3H), 1.39 (d,/ = 8.2 Hz, 1H); *C NMR,
S, ppm: 160.59 (C-2’), 149.38 (C-6a’), 142.25 (10b’),
131.80,131.16,129.21,128.77,125.93,123.97,118.48,
115.60, 110.69 (10a"), 74.28 (C-1,5"), 35.35, 24.40,
20.96; EI-MS: m/z = 316 (72.9. M), 315 (60.5), 274
(28.0), 273 (100.0), 260 (5.6), 259 (8.5), 258 (5.1),
248 (6.5),214 (7.1),213 (21.8),184 (6.7), 155 (15.2),
154 (9.3),149 (7.6),129 (6.6),127 (10.1), 123 (5.2),
119(5.1),118(7.2),103 (11.6),94 (9.9),90 (10.9), 77
(8.3),57 (11.7), 56 (5.1), 55 (19.6), 54 (5.8); LC-MS,
m/z = 317.2 [M+1]; Anal. Calcd for C,,H,,N,: C, 75.92;
H, 6.37; N, 17.71; Found: C, 75.94; H, 6.39; N, 17.75.
2’-Phenyl-2,3,5,6-tetrahydro-6’H-spiro[pyran-
4,5’-[1,2,4]triazolo[1,5-c]quinazoline] (2d). Yield -
57.8%. M. p.-150-151°C; IR, v, cm™*: 3313, 2949, 2920,
2848, 1623,1559,1517,1507, 1478, 1465, 1440, 1386,
1360, 1342,1320, 1300, 1280, 1208, 1155, 1124, 1097,
1069,1026,1010,994, 921, 858,829,774, 746, 723,
692,675,634, 619; 'H NMR, §, ppm. (/, Hz): 8.09 (d, ]
=7.2Hz, 1H, H-2,6 Ph), 7.76 (d, ] = 7.4 Hz, 1H, H-10),
7.47-7.31 (m, 3H, H-3,4,5 Ph), 7.21 (t,/ = 7.3 Hz, 1H,
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H-8), 7.09 (s, 1H, NH quin.), 7.00 (d, J = 8.0 Hz, 1H,
H-7), 6.82 (t, /] = 7.3 Hz, 1H, H-9), 4.03-3.81 (m, 4H,
O(CH,),), 2.50-2.35 (m, 4H. C(CH,),); LC-MS, m/z =
319.2 [M+1]; Anal. Calcd for C,,H,;N,0: C, 71.68; H,
5.70; N, 17.60; Found: C, 71.69; H, 5.73; N, 17.61.
1-Methyl-2’-phenyl-6’H-spiro[piperidine-
4,5’-[1,2,4]triazolo[1,5-c]quinazoline] (2e). Yield
- 83.6%. M. p. - 212-214°C; IR, v, cm™: 3396, 3341,
3226,3061,3016, 1621, 1596, 1546, 1517, 1479, 1436,
1406, 1339, 1304, 1254, 1149, 1122,1111, 1069, 1048,
1019, 998, 973, 927, 864, 786, 768, 751, 734, 719,
688, 673,664, 613; 'H NMR, §, ppm. (J, Hz): 8.09 (d,/
= 7.0 Hz, 2H, H-2,6 Ph), 7.77 (d,] = 7.4 Hz, 1H, H-10),
7.51-7.32 (m, 3H, H-3,4,5 Ph), 7.24 (t,] = 7.3 Hz, 1H,
H-8), 7.16 (s, 1H, NH quin.), 7.07 (d, ] = 7.7 Hz, 1H,
H-7), 6.83 (t,/ = 7.1 Hz, 1H, H-9), 3.34-3.06 (m, 4H,
H-2,6 piperidine), 2.67 (s, 3H, -CH,), 2.65-2.43 (m,
4H, H-3,5 piperidine); Anal. Calcd for C,,H,;N;: C,
72.48; H, 6.39; N, 21.13; Found: C, 72.48; H, 6.41; N,
21.12.
2’-Phenyl-4,5-dihydro-6'H-spiro[thiophene-
3,5’-[1,2,4]triazolo[1,5-c]quinazoline] (2f). Yield
- 47.8%. M. p. - 195-197°C; IR, v, cm™: 2922, 1742,
1631,1610,1562,1532,1519, 1479, 1463, 1441, 1427,
1385, 1360, 1348, 1322,1301, 1275,1172,1153,1112,
1069, 1026, 987, 959, 928, 863, 792, 774, 737, 723,
693, 678, 662, 634, 616; 'H NMR, §, ppm. (J, Hz): 8.09
(d, ] = 7.2 Hz, 2H, H-2,6 Ph), 7.77 (d, ] = 7.5 Hz, 2H,
H-10), 7.45-7.32 (m, 3H, H-3,4,5 Ph), 7.26 (s, 1H, NH
quin.), 7.22 (t,/ = 7.3 Hz, 1H, H-8), 6.97 (d, ] = 8.1 Hz,
1H,H-7),6.81 (d,/=7.0 Hz, 1H,H-9),3.49 (d,/=11.3
Hz, 1H, -CH,-S-), 3.24-3.06 (m, 3H, -CH,-S-, -CCH,),),
2.94-2.64 (m, 1H, -SCH,-), 2.59-2.51 (m, 1H, -SCH,-);
Anal. Calcd for C,gH(N,S: C, 67.47; H, 5.03; N, 17.49;
Found: C, 67.45; H, 5.01; N, 17.46.
2’-Phenyl-2,4,5,6-tetrahydro-6’H-spiro[thio-
pyran-3,5’-[1,2,4]triazolo[1,5-c]quinazoline] (2g).
Yield - 98.7%. M. p. - 164-166°C; IR, v, cm™: 3371,
2920, 2851,1732,1620,1591, 1539, 1519, 1493, 1478,
1441, 1429, 1386, 1360, 1343, 1320, 1300, 1281, 1254,
1173,1158,1125,1113, 1093, 1069, 1045, 1026, 972,
922,898, 863, 789, 774, 745, 723, 692, 664, 643, 614;
'H NMR, §, ppm. (/, Hz): 8.08 (d,/ = 7.2 Hz, 2H, H-2,6 Ph),
7.76 (d,J = 7.5 Hz, 1H, H-10), 7.48-7.31 (m, 3H, H-3,4,5
Ph), 7.22 (t,J = 7.3 Hz, 1H, H-8), 7.14 (d, ] = 8.0 Hz,
1H, H-7), 7.01 (s, 1H, NH quin.), 6.82 (t,J = 7.2 Hz,
1H, H-9), 3.33, 3.01 (d,/ = 13.2, 11.1 Hz, 2H, -CH,S-),
2.78,2.68 (d,/=13.1,11.1 Hz, 2H, -SCH,-), 2.46-2.23
(m, 2H, -CCH,-), 2.24 - 2.11 (m, 2H, -SCH,CH,); LC-MS,
m/z = 335.1 [M+1]; Anal. Calcd for C;,H(N,S: C, 68.23;
H, 5.42; N, 16.75; S, 9.59; Found:C, 68.26; H, 5.45; N,
16.76.
1-Benzyl-2’-phenyl-6’H-spiro[piperidine-
3,5’-[1,2,4]triazolo[1,5-c]quinazoline] (2h). Yield
- 74.7%. M. p. - 295-297°C; IR, v, cm™: 1739, 1621,
1591, 1517, 1506, 1472, 1441, 1407, 1390, 1342, 1260,
1193, 1153, 1107, 1063, 1027, 991, 973, 947, 927,

28

889, 866, 806, 787, 748, 724, 694, 666, 636, 622; 'H
NMR, 6, ppm. (J, Hz): 8.08 (d, 2H, H-2,6), 7.74 (d, ] =
7.5 Hz, 1H, H-10), 7.50 (t, ] = 7.5 Hz, 1H, H-8), 7.45-
7.13 (m, 8H, H-3,4,5 Ph, H-2,3,4,5,6 -CH,Ph), 7.01 (d,
J=8.0 Hz, 1H, H-7), 6.87 (s, 1H, NH quin.), 6.79 (t,J
= 7.3 Hz, 1H, H-9), 3.59, 3.03 (s, 2H, -CH,), 2.79 (m,
2H, H-2 piperidine), 2.59 (m, 2H, H-6 piperidine),
2.00 (d,/=12.4 Hz, 2H, H-4 piperidine), 1.89 (m, 2H,
H-5 piperidine); Anal. Calcd for C,;H,.N.: C, 76.63;
H, 6.18; N, 17.19; Found: C, 76.67; H, 6.21; N, 17.21.

2’-Phenyl-6’H-spiro[bicyclo[2.2.1]heptane-
2,5’-[1,2,4]triazolo[1,5-c]quinazoline] (2i). Yield
- 67.1%. M. p. - 237-239°C; IR, v, cm’: 2959, 2928,
2872,1723,1622,1591, 1540, 1518, 1505, 1495, 1443,
1384, 1327,1276,1218,1182,1156,1110, 1097, 1073,
1013, 987,950, 929, 892, 857, 824, 775, 746, 723, 710,
688, 669, 654, 641, 627; *H NMR, 6, ppm. (/, Hz): 8.16
(m, 2H, H-2,6 Ph), 7.77 (d,] = 7.4 Hz, 1H, H-10), 7.49-
7.31 (m, 3H, H-3,4,5 Ph), 7.22 (dd, J = 13.3, 6.6 Hz,
1H, H-8), 6.94 (dd,J =17.0, 8.0 Hz, 1H, H-7), 6.83 (m,
2H, NH quin,, H-9), 3.20, 2.23 (d,/ = 12.1 Hz, 1H, H-4
bicyclo[2.2.1]heptane), 2.82, 2.00 (d,/=13.1 Hz, 1H,
H-1 bicyclo[2.2.1]heptane), 2.43, 1.91 (m, 2H, H-2 bi-
cyclo[2.2.1]heptane), 1.66, 1.23 (m, 4H, H-5,6 bicyclo
[2.2.1]heptane), 1.36,1.11 (m, 2H, H-7 bicyclo[2.2.1]
heptane); *C NMR, §, ppm: 159.41 (C-2"), 150.06 (C-
6a"), 143.24 (C-10b"), 131.97,130.00, 128.81, 126.05,
124.24,118.77,115.38,111.57 (C-10a"), 81.38 (C-2,5"),
47.14,42.25,36.91, 36.59, 27.73, 23.35; LC-MS, m/z
= 329.1 [M+1]; Anal. Calcd for C,,H,,CIN,: C, 69.13;
H, 5.80; Cl, 9.72; N, 15.36; Found: C, 69.11; H, 5.77;
N, 15.33.

The general method for the synthesis of 2’-aryl-
6’H-spiro[(indole-3,5’-[1,2,4]triazolo[1,5-c]quinazo-
lines] (3a-j) and N-substituted derivatives (3K, 31).
To the solution of 10 mmol of [2-(3-aryl-1H-1,2,4-
triazolo-5-yl)phenyl]amines (1a, 1c-g) in 10 ml of
propan-2-ol and 2 drops of conc. sulphuric acid (or
10 ml of glacial acetic acid) add 10 mmol of the cor-
responding 5-R-1H-indol-2,3-diones (isatines) or its
N-substituent. Boil the reaction mixture for 6 h, cool,
pour into 10% solution of sodium acetate, filter the
precipitate formed and dry. If necessary, crystallize
the precipitate with methanol.

2’-Phenyl-6’H-spiro[indole-3,5’-[1,2,4]triazo-
lo[1,5-c]quinazolin]-2(1H)-one (3a). Yield - 98.3%.
M. p.-242-244°C; IR, v,cm™: 3169,3098,3032,2973,
2835,2613,1734,1700,1621, 1593, 1573, 1544, 1519,
1472,1443, 1400, 1346, 1319,1254,1187,1153, 1115,
1106,1097,1072,1038,961,923,878, 863,850,778,
744,725,708, 688, 650, 624; '"H NMR, §, ppm. (J, Hz):
10.55 (s, 1H, NH indol), 8.00 (d,J = 7.0 Hz, 2H, H-2,6
Ph), 7.84 (d, J = 7.4 Hz, 1H, H-10), 7.74 (s, 1H, NH
quin.), 7.45-7.30 (m, 5H, H-3,4,5 Ph, H-4,6 indol), 7.23
(t,J=7.5Hz, 1H, H-8), 7.06 (t,/ = 7.2 Hz, 1H, H-9),
6.99 (d,J = 7.5 Hz, 1H, H-7), 6.91-6.76 (m, 2H, H-5,7
indol); *C NMR, §, ppm: 173.00 (C-2), 162.00 (C-2"),
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151.44 (C-10b’), 142.53 (C-6a’), 142.48 (C-7a), 142.44,
132.14,131.85,130.27,129.66, 129.62, 128.83, 127.32,
126.14,125.87,124.08,123.00, 118.68, 114.43,110.91,
109.36 (C-10a’), 75.51 (C-3,5"); LC-MS, m/z = 366.0
[M + 1]; Anal. Calcd for C,,H,;N.O: C, 72.32; H. 4.14;
N. 19.17; Found: C. 72.36; H. 4.17; N. 19.21.
2’-(4-Fluorophenyl)-6’H-spiro[indole-3,5’-
[1,2,4]triazolo[1,5-c]quinazoline]-2(1H)-one (3b).
Yield - 63.8%. M. p. - 295-297°C; IR, v, cm™: 3164,
3098, 2950, 2914, 1731, 1621, 1600, 1544, 1511, 1462,
1444, 1415, 1360, 1315, 1289, 1260, 1223, 1197, 1186,
1148,1134,1107,1090, 1012, 980, 964, 940,913,900,
844, 816, 784, 765, 748, 741, 722, 709, 684, 659, 624;
'H NMR, §, ppm. (/, Hz): 10.54 (s, 1H, NH indol), 8.08-
7.97 (m, 2H, H-2,6 Ph), 7.81 (d, /= 7.5 Hz, 1H, H-10),
7.71 (s, 1H, NH quin.), 7.43-7.32 (m, 2H, H-4,6 indol),
7.22 (t,] = 7.5 Hz, 1H, H-8), 7.15-7.02 (m, 2H, H-9,
H-3,5 Ph), 6.97 (d,J/ = 7.7 Hz, 1H, H-7), 6.88-6.77 (m,
2H, H-5,7 indol); LC-MS, m/z = 384.1 [M + 1]; Anal.
Calcd for C,,H;FN.O: C, 68.92; H. 3.68; N. 18.27;
Found: C. 68.96; H. 3.71; N. 18.29.
2’-(2-Methoxyphenyl)-6’H-spiro[indole-3,5’-
[1,2,4]triazolo[1,5-c]quinazoline]-2(1H)-one (3c).
Yield - 62.7%. M. p. - 237-239°C; IR, v, cm™: 3175,
3100, 3069, 3026, 2951, 2830, 1733, 1620, 1603, 1559,
1515, 1472, 1456, 1437, 1428, 1405, 1318, 1286, 1269,
1244,1199, 1179, 1155, 1124, 1106, 1087, 1044, 1020,
979,965,945, 848, 743,718, 683, 664, 623; 'H NMR,
S, ppm. (J, Hz): 10.52 (s, 1H, NH indol), 7.80 (d, ] =
7.5 Hz, 1H, H-10), 7.70 (s, 1H, NH quin.), 7.63 (d, ] =
7.2 Hz, 1H, H-6 Ph), 7.45-7.28 (m, 3H, H-4,6 indo],
H-4 Ph), 7.21 (t,/= 7.4 Hz, 1H, H-8), 7.04 (t,/ = 7.4 Hz,
1H, H-9), 7.03-6.90 (m, 3H, H-5,7 indol, H-7), 6.88-
6.78 (m, 2H, H-3,5 Ph), 3.76 (s, 3H, -OCH,); LC-MS,
m/z = 396.1 [M + 1]; EI-MS: m/z = 395 (2.3. M),
368 (7.4),367 (19.9),323 (6.4),321 (5.1), 266 (8.9),
262 (6.5),261 (5.8),260 (11.5),236 (12.3), 234 (7.6),
221(15.3),220(11.7),219(5.3),205 (7.8),118(9.3),
111 (9.0), 91 (9.5), 90 (8.6), 86 (30.7), 84 (100.0),
83(17.8),82 (11.7),81 (9.0), 78 (6.3), 77 (11.1), 76
(5.5),57 (8.7), 55 (10.7), 51 (85.0), 50 (22.6); Anal.
Calcd for C,,H,;N:0,: C, 69.86; H. 4.33; N. 17.71;
Found: C. 69.90; H. 4.37; N. 17.74.
5-Chloro-2’-phenyl-6’H-spiro[indole-3,5’-
[1,2,4]triazolo[1,5-c]quinazoline]-2(1H)-one (3d).
Yield - 85.7%. M. p. > 300°C; IR, v, cm™: 3176, 3141,
3100, 3016, 2938, 2858, 1733, 1681, 1621, 1594, 1545,
1518, 1480, 1441, 1400, 1345, 1318, 1282, 1264, 1197,
1181, 1151, 1140, 1107, 1069, 1027, 1006, 977, 950,
937,922,892,874,847,821,801, 787,769, 743,721,
686, 638; 'H NMR, 6, ppm. (J, Hz): 10.67 (s, 1H, NH
indol), 8.01 (d, / = 6.8 Hz, 2H, H-2,6 Ph), 7.84 (d, ] =
7.5 Hz, 1H, H-10), 7.75 (s, 1H, NH quin.), 7.45-7.29
(m, 5H, H-4,6 indol, H-3,4,5 Ph), 7.24 (t,/ = 7.4 Hz, 1H,
H-8), 6.99 (d, ] = 8.6 Hz, 1H, H-7), 6.92-6.76 (m, 2H,
H-9, H-7 indol); LC-MS, m/z = 400.0 [M + 1]; Anal.

Calcd for C,,H,,CIN.O: C, 66.09; H. 3.53; N. 17.52;
Found: C. 66.06; H. 3.50; N. 17.50.
5-Chloro-2’-(4-fluorophenyl)-6’H-spiro[indole-
3,5'-[1,2,4]triazolo[1,5-c]quinazoline]-2(1H)-
one (3e).Yield - 99.9%. M. p. - 280-282°C; IR, v, cm™%:
3173,3131,3105,3018,2945,1732,1713,1621,1603,
1547,1517,1480,1470, 1446, 1417,1359,1287,1264,
1233,1222,1198,1184,1152,1127,1109,1092, 1071,
1047, 1013, 980, 940, 914, 898, 874, 846, 819, 783,
764, 748,720,708, 630, 614; '"H NMR, §, ppm. (J, Hz):
10.69 (s, 1H, NH indol), 8.03 (t, /= 6.7 Hz, 1H, H-2,6
Ph), 7.82 (d, /] = 7.0 Hz, 1H, H-10), 7.77 (s, 1H, NH
quin.), 7.38 (m, 2H, H-4,6 indol), 7.25 (t, ] = 7.4 Hz,
1H, H-8), 7.10 (t,] = 8.5 Hz, 2H, H-3,5 Ph), 6.98 (d, ]
= 8.7 Hz, 1H, H-7), 6.90-6.78 (m, 2H, H-9, H-7 indol);
LC-MS, m/z=418.0 [M + 1]; Anal. Calcd for C,,H,,CIFN.O:
C, 63.24; H. 3.14; N. 16.76. Found: C. 63.27; H. 3.18;
N. 16.79.
5-Chloro-2’-(2-methoxyphenyl)-6’H-spiro[indole-
3,5’-[1,2,4]triazolo[1,5-c]quinazoline]-2(1H)-
one (3f). Yield - 45.4%. M. p. - 247-249°C; IR, v, cm™:
1726,1713,1681, 1650, 1613, 1545, 1536,1512, 1477,
1462, 1454, 1442, 1400, 1290, 1275,1251, 1181, 1147,
1109,1067,1048,1021,975,897,878,819,801, 753,
725, 689, 669, 660, 626, 613; 'H NMR, §, ppm. (J, Hz):
10.66 (s, 1H, NH indol), 7.96 (d,/ = 7.5 Hz, 1H, H-10),
7.74 (s, 1H, NH quin.), 7.64 (d, ] = 7.2 Hz, 1H, H-6 Ph),
7.45-7.28 (m, 3H, H-4,6 indol, H-4 Ph), 7.24 (t, ] =
7.4 Hz, 1H, H-8), 7.02 (t, ] = 7.4 Hz, 1H, H-9), 7.03-
6.90 (m, 3H, H-7 indol, H-7), 6.88-6.78 (m, 2H, H-3,5
Ph), 3.76 (s, 3H, -OCH,); LC-MS, m/z = 430.0 [M + 1];
Anal. Calcd for C,;H,CIN.O,: C, 64.26; H. 3.75; N.
16.29; Found: C. 64.25; H. 3.73; N. 16.24.
5-Bromo-2’-phenyl-6’H-spiro[indole-3,5’-
[1,2,4]triazolo[1,5-c]quinazoline]-2(1H)-one (3g).
Yield - 88.7%. M. p. - 291-293°C; IR, v, cm™: 3173,
3130, 3094, 2966, 2940, 2920, 2853, 1734, 1681, 1620,
1593, 1544, 1517, 1478, 1441, 1400, 1345, 1318, 1282,
1263,1195,1180,1150,1128,1106, 1068, 1059, 1026,
1005, 974,937,921, 888, 874, 847, 820, 786, 768, 743,
722,699, 687,635; 'H NMR, 6, ppm. (J, Hz): 10.68 (s,
1H, NH indol), 8.01 (d,J = 7.4 Hz, 2H, H-2,6 Ph), 7.84
(d,J=7.4Hz, 1H, H-10), 7.75 (s, 1H, NH quin.), 7.60-
7.45 (m, 2H, H-4,6 indol), 7.43-7.29 (m, 3H, H-3,4,5
Ph),7.24 (t,]=7.4 Hz, 1H, H-8), 6.94 (d,/ = 8.8 Hz, 1H,
H-7), 6.90-6.78 (m, 2H, H-7 indol, H-9); LC-MS, m/z
= 444.0 [M]*; Anal. Calcd for C,,H,,BrN.O: C, 59.47;
H. 3.18; N. 15.76; Found: C. 59.46; H. 3.14; N. 15.72.
5-Bromo-2’-(4-fluorophenyl)-6"H-spiro[indole-
3,5'-[1,2,4]triazolo[1,5-c]quinazoline]-2(1H)-
one (3h).Yield - 86.5%. M. p.- 266-268°C; IR, v, cm™:
3174,3101, 2950, 2857,2787,1732,1616,1545,1516,
1479,1470,1446,1417,1360,1338,1314,1290, 1264,
1233,1222,1197,1184,1152,1126,1108,1092, 1061,
1012, 975, 941, 900, 874, 844, 820, 784, 764, 749,
711, 699, 683, 665, 636, 613; 'H NMR, §, ppm. (J, Hz):
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10.68 (s, 1H, NH indol), 8.10-7.99 (m, 2H, H-2,6 Ph),
7.81 (d,J = 7.5 Hz, 1H, H-10), 7.76 (s, 1H, NH quin.),
7.58-7.47 (m, 2H, H-4,6 indol), 7.25 (m, 1H, H-8),
7.10 (t,J = 8.6 Hz, 2H, H-3,5 Ph), 6.94 (d, / = 8.5 Hz,
1H, H-7), 6.90-6.77 (m, 2H, H-9, H-7 indol); LC-MS,
m/z =464.0 [M + 2]; Anal. Calcd for C,,H,,BrFN.O: C,
57.16; H. 2.83; N. 15.15; Found: C. 57.15; H. 2.85; N.
15.17.
5-Bromo-2’-(4-bromophenyl)-6’H-spiro[indole-
3,5’-[1,2,4]triazolo[1,5-c]quinazoline]-2(1H)-
one (3i). Yield - 81.2%. M. p. - 219-221°C; IR, v, cm™:
3174, 3093, 3075, 3046, 2991, 2917, 2836, 2718, 2678,
2533,2351,1748, 1705, 1680, 1612, 1586, 1516, 1469,
1445,1426,1399,1318,1292,1271,1237,1208,1178,
1124, 1109, 1068, 1053, 1011, 972, 927, 902, 890,
844,807, 755, 717, 698, 681, 660, 636, 628; LC-MS,
m/z=524.0 [M]*; Anal. Calcd for C,,H,,Br,N:0: C, 50.51;
H. 2.50; N. 13.39; Found: C. 50.55; H. 2.53; N. 13.42.
5-Bromo-2’-(2-methoxyphenyl)-6’H-spiro[indo-
le-3,5’-[1,2,4]triazolo[1,5-c]quinazoline]-2(1H)-
one (3j). Yield - 71.6%. M. p. - 263-265°C; IR, v, cm™:
3178,3101, 3024, 2950, 2903, 2833, 1735, 1684, 1654,
1616,1602,1577,1547,1514,1473,1436, 1420, 1388,
1337,1310,1285,1266,1243,1182,1150,1132,1090,
1056, 1023, 970, 935, 888, 870, 830, 818, 741, 713,
700, 678, 667, 635, 624, 608; 'H NMR, §, ppm. (J, Hz):
10.67 (s, 1H, NH indol), 7.83 (d,/ = 7.3 Hz, 1H, H-10),
7.75 (s, 1H, NH quin.), 7.67 (d,/ = 7.3 Hz, 1H, H-6 Ph),
7.59-7.47 (m, 2H, H-4,6 indol), 7.34 (t,/ = 7.3 Hz, 1H,
H-8), 7.24 (t, /] = 7.2 Hz, 1H, H-9), 7.06-6.89 (m, 3H,
H-7 indol, H-4 Ph, H-7), 6.89-6.79 (m, 2H, H-3,5 Ph),
3.78 (s, 3H, -OCH,); LC-MS, m/z = 474.0 [M]*; Anal.
Calcd for C,;H,(BrN;O,: C. 58.24; H. 3.40; N. 14.77;
Found: C. 58.20; H. 3.39; N. 14.75.
N-(3-Methoxybenzyl)-2-[2’-(3-fluorophe-
nyl)-2-o0x0-6’H-spiro[indole-3,5’-[1,2,4]tri-
azolo[1,5-c]quinazoline]-1(2H)-yl]acetamide (3k).
Yield - 98.11%. M. p. - 152-154°C; IR, v, cm™*: 3314,
3298, 3077,3000,2923,2848,1733,1678,1616, 1588,
1516, 1505, 1490, 1470, 1417, 1360, 1326, 1261, 1215,
1204,1176,1155,1107,1071, 1035, 1010, 963, 924,
874,804, 790, 744, 696, 680, 665, 633, 622; '"H NMR,
S, ppm. (J, Hz): 8.55 (bst, 1H, -CONHCH,-), 7.94-7.84
(m, 2H, NH quin., H-6 3-FPh), 7.80 (d, ]/ = 7.5 Hz, 1H,
H-10), 7.69 (d, J = 9.7 Hz, 1H, H-2 3-FPh), 7.58-7.44
(m, 2H, H-4,6 indol), 7.39 (dd, J = 13.7, 6.2 Hz, 1H,
H-5 3-FPh), 7.27 (t,] = 7.4 Hz, 1H, H-8), 7.19 (m, 2H,
H-4 3-FPh, H-9), 7.15-7.04 (m, 2H, H-5,7 indol), 6.97-
6.86 (m, 2H, H-5 3-CH,0Ph), 6.86-6.78 (m, 2H, H-2,6
3-CH,0Ph), 6.74 (d, ] = 7.9 Hz, 1H, H-4 3-CH,0Ph),
4.50 (d,J = 16.1 Hz, 1H, -CH,CO-), 4.43-4.25 (m, 2H,
-CH,CO-, -NHCH,-), 3.73 (s, 1H, CH,0-); LC-MS, m/z =
561.2 [M + 1]; Anal. Calcd for C,,H,.FN.O,: C, 68.56;
H.4.50; N. 14.99; Found: C. 68.59; H. 4.57; N. 15.02.
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N-(4-Methoxyphenyl)-2-[2’-(4-methoxyphe-
nyl)-2-oxo0-6'H-spiro[indole-3,5’-[1,2,4]tri-
azolo[1,5-c]quinazoline]-1(2H)-yl]acetamide (31).
Yield - 49.3%. M. p. - 214-216°C; IR, v, cm™: 2919,
2851,1732,1681,1652,1612, 1544, 1509, 1489, 1466,
1455,1437,1418,1377,1360,1301,1239,1170,1107,
1029, 1010, 965, 864, 829, 785, 752, 704, 683, 664,
638; 'H NMR, 6, ppm. (/, Hz): 10.07 (s, 1H, -NHCO-),
7.90 (d,/=7.8Hz, 1H, H-2,6 2’-Ph), 7.88-7.76 (m, 2H,
H-10, NH quin.), 7.66-7.41 (m, 4H, H-4,6 indol, H-2,6
Ph),7.24 (t,J=7.5Hz, 1H,H-8),7.18 (t,J= 7.2 Hz, 1H,
H-9),7.13 (d,] = 7.5 Hz, 1H, H-7), 6.97-6.74 (m, 6'H,
H-5,7-indol, H-3,5 2’-Ph, H-3,5 Ph), 4.60 (d, / = 17.1
Hz, 1H, -CH,-), 4.45 (t,/ = 16.3 Hz, 1H, -CH,-), 3.81 (s,
1H, -OCH,), 3.75 (s, 1H, -OCH,); LC-MS, m/z = 559.0
[M + 1]; Anal. Calcd for C;,H,(N,O,: C, 68.81; H. 4.69;
N. 15.04; Found: C. 68.84; H. 4.73; N. 15.09.

X-ray Experimental Part

The colourless crystals of 2a (C,,H,3N,) are mon-
oclinic. At 293 Ka = 10.4412(7), b = 14.6803(6), c =
10.7776(5) A, B = 110.913(6)°, V = 1543.2(1) A3, M, =
302.37,Z =4, space group P2,/n,d_,. = 1.301 g/cm?,
n (MoK,) = 0.080 mm™, F(000) = 640. Intensities of
15494 reflections (4500 independent, R,,, = 0.024)
were measured on a “Xcalibur-3” diffractometer
(graphite monochromated MoK, radiation, CCD de-
tector, w-scaning, 20, . = 60°). The structure was sol-
ved by the direct method using SHELXTL package [17].
The restrictions on the bond lengths of the disorde-
red part (Csp*-Csp® 1.54 A) were applied. Positions of
the hydrogen atoms were located from the electron
density difference maps and refined by a “riding” mo-
del with U, = 1.2U,, of the carrier atom. The hydro-
gen atom of the amino group was refined using iso-
tropic approximation. Full-matrix least-squares refi-
nement against F? in anisotropic approximation for
non-hydrogen atoms using 4410 reflections was con-
verged to wR, = 0.150 (R, = 0.052 for 3137 reflections
with F>46(F), S = 1.012). The final atomic coordinates,
and crystallographic data for molecule 2a were de-
posited to with the Cambridge Crystallographic Data
Centre, 12 Union Road, CB2 1EZ, UK (fax: +44-1223-
336033; e-mail: deposit@ccdc.cam.ac.uk). They are
available on request quoting the deposition num-
bers CCDC 1408959.

Conclusions

2’-Aryl-6’H-spiro[1,2,4]triazolo[1,5-c]quinazolines
have been obtained by [5+1]-cyclocondensation of
[2-(3-aryl-1H-1,2,4-triazolo-5-yl)phenyl]amines and
carbonyl compounds. The spectral characteristics of
the compounds (*H and *C NMR, mass spectrometry
and X-ray analysis) have been discussed.
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