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Abstract

(Hetero)arylation of [1,2,4]triazolo[1,8}pyrimidine through the direct nucleophilic C-H
functionalization of the C-7 and C-5 positions basn implemented. The regioselective addition
of a (het)aryl magnesium bromide to C-7 of 6-broh@,4]triazolo[1,5a]pyrimidine, followed

by eliminative aromatization of the intermediat€-adducts, has afforded 7-(hetero)aryl-
substituted [1,2,4]triazolo[1,8}-pyrimidines (theSH reaction, proceeding according to the
“addition-elimination” scheme). A second treatmesth a Grignard reagent has resulted in the
C-5 o"-adducts, which have been oxidized while beimMdsmagnesium salts into
[1,2,4]triazolo[1,5a]pyrimidines, bearing various combinations of (lnejaromatic substituents
at C-5 and C-7 (th&! process, realizingia the “addition-oxidation” scheme). As a result of
optical and electrochemical studies, the obtainecthppunds have proved to be promising

luminescent dyes and push-pull systems.
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1. Introduction

[1,2,4]Triazolo[1,5a]pyrimidines (TAPs) (Figure 1) have gained grederdion from organic
chemists worldwide in recent years due to a widgeaof applications, e.g., biologitar even
mechanochromfcones. At the same time, the pyrimidine ring, hgvim highly n-deficient
character, is involved in mamyconjugated push-pull structurésyhich form the basis for new
materials for optical and optoelectronic applicasioPyrimidine-based push-pull molecules have
been used as OLED basic componénsensors, liquid crystal§ and dyes for organic solar
cells! In this context, azolo-annulated pyrimidines, imtthg the TAP ring system, can also be

regarded as promising subunits for the design eéhpush-pull structures.

Figure 1. [1,2,4]Triazolo[1,5-a]pyrimidine (TAP) structure

Generally, functional TAP derivatives are obtaineither through annulation of a
[1,2,4]triazole fragment to a pyrimidine ring, oy bondensation of 3-amino-[1,2,4]triazoles
with a variety of 1,3-dielectrophilic reagents, .¢.@,3-dicarbonyl compounds and vinyl
ketones® The most common approach to 5,7-disubstituted-$fthesis is the reaction of 3-
amino-[1,2,4]triazoles with chalcon&s,however, this approach has a number of
shortcomings: long reaction times up to three weaksambient temperature, or harsh
reaction conditions, such as 120 °C for 24 hourg] a large percentage of various by-
products'®

On the other hand, substituted TAPs can be symbédgihrough structural modification of
the TAP core. Due to the electron-deficient chamaof TAP compounds, one main approach to
modify their structures is based on the nucleopllisplacement of halogen (Cl, Br or I) atoms
at the C-5 or C-7 position witN- , C- and O-nucleophiles®! However, there are only a few
examples of the direct C-H functionalization of TAPTo the best of our knowledge, no
reports on the C-H functionalization of TAR&a nucleophilic aromatic substitution of
hydrogen §),'° with the use of organomagnesium compounds as opisléc species are
available in the literature. In this paper we wih present a fast and simple way for
(hetero)arylation of TAPs at the C-7 and C-5 posii using Grignard reagents.



2. Results and discussion

2.1 Synthesis

Taking into account the profound tendency of azaatec triazolopyrimidines to undergo

nucleophilic additions, we have suggested usinggriand reagents for the direct
functionalization of TAPs. The reaction of the pdard AP 1 with phenylmagnesium bromide

proceeded smoothly in THF, but resulted in the ftron of two isomeric adducts at both the C-

7 and C-5 positions in the ratio 1.5:1, respecjivatcording tdH NMR spectroscopy and GC-
MS data (Scheme 1).
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Scheme 1. Unselective addition of phenylmagnesium bromid€A® 1.

We have failed to achieve the regioselectivity dempylmagnesium bromide addition under
various reaction conditions. Therefore, we have seho 6-bromo-[1,2,4]triazolo[1,5-
alpyrimidine 4 (6-bromo-TAP) for further research, assuming thatC-6 bromine will increase
the electrophilicity of the C-7 position. The inase is indirectly indicated by chemical shifts of
H-7 in *H NMR spectra of TAP (9.43 pprif)and 6-bromo-TAP (9.91 ppmj.In addition, this
bromo-compoundan easily be obtained by the direct brominatiofA® 1.*°

Indeed, 6-bromo-TAR has reacted with Grignard reagents selectivelgeaC-7 position giving
o"-adductssa-d (Scheme 2), as evidenced 1y, *°C NMR spectroscopy and X-ray diffraction

analysis (Figure 2). However, the observed regeausiwity was only reached at — 78 °C.
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Scheme 2. Selective addition of Grignard reagents at C-T AP 4 followed by aromatization of the C-7
adducts.



Figure 2. ORTEP diagram for the X-ray structuresaf
Thermal ellipsoids of 50% probability are shown.

Thes"-adductssa-d transformed into aromatic compourésd on treatment with triethylamine
(TEA) (Scheme 2). A plausible mechanism involvedrbgen transfer from the N-4 position to
C-6 by the imino-enamine tautomerism followed b¥-&lemination of HBr (Scheme 3). Yields

of compound$ and6 are shown in Table 1.
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Scheme 3. A possible mechanism for aromatizationsBfadductss by action of TEA.

Table 1. Yields ofc"-adductss andSE product6 (Scheme 2).

R Entry  Yield (%) Entry Yield (%)
phenyl 5a 89 6a 71
4-methoxyphenyl 5b 74 6b 82
2-thienyl 5¢c 81 6c 85
4-(N,N-DMAP)* 5d 87 6d 77

2 4-(N,N-DMAP) is 4-(N,N-dimethylaminophenyl)

Compounds6a-d are susceptible to attack by a second Grignarderga The addition of
organomagnesium nucleophiles to C-5 has afforded'ttadducts, which have a tendency to
undergo partial oxidation during the work-up anolason procedure under air conditions. The
reaction has resulted in the formation of a mixmirentermediate 4,5-dihydro-5,7-disubstituted-
TAPs and aromatic producss

We have suggested that the intermedidteadducts aromatize by the action of atmosphere

oxygen in the form of th&l-magnesium salts. To substantiate this assumptierhave carried
4



out experiments on the oxidation Rfmagnesium salts with pure oxygen, and this hymighe

has proved to be correct (Scheme 4). The reactmppeas to involve the formation of

intermediate complexes ™-magnesium salts of dihydro-TAP with oxygen, whicansform

easily into aromatic compoun@8gScheme 5). The oxidation with pure oxygen has kedals to

obtain compound$8 without any traces of dihydro-TAPs as impuriti&selds are shown in

Table 2.
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Scheme 4. One pot (het)arylation of TAP at the C-5 positimsing Grignard reagents.
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Scheme 5. A possible mechanism for oxidation fmagnesium salts @f'-adducts with pure oxygen.

Table 2.Yields of compounds resulting from the second mygléic addition of a Grignard reagent followed by
aromatizatiorwith pure oxygen (Scheme 4).

R! R? Entry  Yield (%)
phenyl phenyl 8aa 86
phenyl 4-methoxyphenyl 8ab 64
phenyl 2-thienyl 8ac 53
phenyl 4-(N,N-DMAP) 8ad 70
4-methoxyphenyl phenyl 8ba 65
4-methoxyphenyl 4-methoxyphenyl 8bb 67
4-methoxyphenyl 2-thienyl 8bc 41
4-methoxyphenyl 4-(N,N-DMAP) 8bd 51
2-thienyl phenyl 8ca 64
2-thienyl 4-methoxyphenyl 8ch 85
2-thienyl 2-thienyl 8cc 73
2-thienyl 4-(N,N-DMAP) 8cd 60
4-(N,N-DMAP) phenyl 8da 58
4-(N,N-DMAP) 4-(N,N-DMAP) 8db 49
4-(N,N-DMAP) 2-thienyl 8dc 46
4-(N,N-DMAP) 4-(N,N-DMAP) 8dd 40

We have also used a similar approach to obtain gisedihydro-TAP compound3. The

suggested method has involved neutralization of\tmeagnesium salts through treatment of the

reaction mixture with an aqueous solution of fHunder an inert atmosphere (I1A) (Scheme 6).



By using this procedure, we have succeeded inmbtpintermediate¥aa, 7ac, 7ad, 7ca, 7cc,

7cd (Figure 3). The electron-donating character of $hbstituent R plays a crucial role in
stability of thes"-adducts?. Thus, we have been able to obtain and isolate @ in the series

of 4,5-dihydro compounds, bearing such electronating substituents as 4-methoxyphenyl and

4-(N,N-dimethylaminophenyl groups at C-7.
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Scheme 6. Consecutive C-H Functionalization of TAP at C-5usjng Grignard reagents.

We have attempted to aromatize 4,5-dihydro dereaty by using various oxidizing agents.
However, the use of Pb(OA¢)AgNGs, or KMnO, has resulted in rather complicated reaction
mixtures, so we have failed to isolate any prodiMdither Kg[Fe(CN)], chloranil, nor DDQ
reacted successfully with, giving only starting materials. Treatment dfwith perhydrol has
given a significant amount of 6-hydroxylated prodi&according to GC-MS analysis. There are
some literature examples of similar oxidations ddlucts by the action of Bior NBS, but this
approach can not be applied in the case of,¥-dimethylaminophenyl) derivatives.

Compoundrcd



Compoundcd

Figure 3. The X-ray structure of 4,5-dihydro derivatived and its aromatic forrBcd. Thermal ellipsoids of 50%
probability are shown.

Finally, we have achieved good results in obtaintognpounds8 by using the hypervalent
iodine compound - phenyliodonium diacetate (PID&%{eme 6). In addition, the mixtures of
dihydro-TAPs and aromatic compounds mentioned abave been treated with PIDA to afford
pure aromatic compoundd Yields are presented in Table 3. The oxidatioocpedure with
PIDA can be regarded as an alternative synthetiterfior the preparation of the target products
8.

Table 3.Yields of adducts derived from the second additibGrignard reagent followed by PIDA aromatization
(Scheme 6).

R! R’ Entry Yield (%) Entry Yield (%)
phenyl phenyl Taa 71 8aa 79
phenyl 4-methoxypheny 7ab - 8ab® 56
phenyl 2-thienyl 7ac 75 8ac 46
phenyl 4-(N,N-DMAP)  7ad 55 8ad 61
4-methoxypheny phenyl 7ba - 8ba® 58
4-methoxyphen' 4-methoxypheny 7bb - 8bb® 58
4-methoxypheny 2-thienyl 7bc 62 8bc 43
4-methoxyphen' 4-(N,N-DMAP)  7bd - 8bd® 47
2-thienyl phenyl Tca 46 8ca 56
2-thienyl 4-methoxypheny 7cb - 8ch® 78
2-thienyl 2-thienyl 7cc 90 8cc 32
2-thienyl 4-(N,N-DMAP)  7cd 67 8cd 51
4-(N,N-DMAP)  phenyl 7da - 8da® 48
4-(N,N-DMAP)  4-methoxypheny 7db - 8db® 32
4-(N,N-DMAP)  2-thienyl 7dc - 8dc® 35
4-(NN-DMAP)  4-(NN-DMAP)  7dd - 8dd® 33

?Yields are based on compourgls

2.2 Optical and electrochemical studies



The UV-visible absorption and photoluminescencespeof compound8 have been recorded
at ambient temperature in acetonitrile solutidarnc(10~°mol - L™1), and the obtained results are
summarized in Table 4 (also see Supplementary Dafectra of derivative®aa, 8bb, 8cc and
8dd are depicted in Figure 4.

CompoundsBaa-dd exhibit a very strong light absorption in violetdanear UV regions of the
spectrum. Compoundaa shows the most short-wave absorption band andrefieence
maximum in the visible spectral region (the bluwght), but its relative fluorescence quantum
yield is only 17%. The presence of the 4-methoxyyhesubstitutes in8bb provides the
bathochromic shift of the absorption band, as wslthe tiny bathofluoric shift of fluorescence
due to the donor-acceptor interaction of the megkgroup with the TAP ring system, the
guantum vyield also increases up to 52%. On therdtla@d, substantial bathochromic and
bathofluoric effects are observed in the presentehe most electron-donating #L(-
dimethylaminophenyl) substituent 8dd), however, the quantum vyield is enhanced
insignificantly, as comparing with8bb. The spectrum maxima of 2-thienyl-substituted
compoundscc are shifted bathochromically and bathofluoricaljative to8aa, but their shifts
are smaller than f@dd (Figure 3). The quantum yield 8€&c is at the level 08dd.

Having studied compounds bearing various combinatad substituents, we have revealed some
interesting optical effects. The compouddtl has the lowest quantum yield (2%), the largest
Stokes shift and shows the greatest bathochromc bathofluoric shifts. On the contrary,
compound8ba has the highest quantum yield (55%\t one of the lowest Stokes shifts, small
bathochromic and insignificant bathofluoric shifiBhis pattern has possibly been observed
because of an increase in the probability of naatam) transitions.

The luminescence of compounds varies from b8aa,(8ab, 8ac, 8ba, 8bb, 8bc, 8ca, 8cb, 8cc)

to green 8bd, 8da, 8dc, 8dd) and orange8ad, 8cd). Compoundsaa, 8bb, 8ca may be good
UV dyes with extinction coefficient > 30000, and compoun@&sd and8da-dd may be used as
dyes in the visible part of spectra.
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Figure 4. UV-visible absorption (a) and emission (b) specfraome 5,7-disubstituted TAPs in acetonitrile afte
normalization. Intensity of emission spectra isdabsn relative quantum yields.

Cyclic voltammetry (CV) measurements of compouBda-dd have been performed to study
the electrochemical properties of compouBda-dd. All CV experiments were carried out in
anhydrous acetonitrile at a concentration bi(10~3mol - L™1) for the examined substances
and tetrabutylammonium perchlorate (0.1 M) as thpperting electrolyte under an argon
atmosphere. Reduction potentials have been olieaf¢an range in the current CV experiments.
Compounds8 containing only phenyl-, thienyl- and 4-methoxypylersubstitutes show two
oxidation waves, while derivatives bearing aNJN-dimethylaminophenyl)- groups have more
complicated curves and the least onset potentigfgs{') of the first oxidation peaks. The
HOMO energy levels Kyomo) Of these TAPs have been estimated fig§fset of the first
oxidation peaks by the empirical equati@pmo = —[EQR®* — E; »(Fc/Fct) + 5.1]. We have
used at+5.10 eV value in the Fermi scale for the formal potantif theFc/Fc * redox couple
instead of+4.8 eV in accordance with a recent discussion of Bagtaai'® The LUMO energy

levels (ELymo) of these compounds have been calculated fronr tHEIMO energy levels

9



(Enomo) and the optical band gaps;f") using equationfyymo = Enomo + Eg' - The obtained

electrochemical data as well as the HOMO/LUMO ewndegels are listed in Table 4.

For more information about the optical and eledtamical studies, see Supplementary Data.

Table 4. The optical and electrochemical properties of T/AlPed compound8.

Compound P’ (MM) M’ (M) EIE (V) Erowo(€V)  Ewumo(€V)  EpP (eV)  @%%) & (L-cm™'-mol™?)
8aa 312 401 1.55 -6.55 -3.17 3.38 17 19646
8ab 324 435 1.35 -6.35 -3.35 3.00 39 23328
8ac 331 422 1.40 -6.40 -3.37 3.03 18 21665
8ad 389 582 0.56 -5.56 -3.00 2.56 3 23355
8ba 321 404 0.71 -5.71 -2.63 3.08 55 19137
8bb 332 421 1.29 -6.29 -3.15 3.14 52 34700
8bc 338 410 1.32 -6.32 -3.32 3.00 28 29729
8hd 387 556 0.51 -5.51 -2.94 2.57 15 25600
8ca 339 397 1.38 -6.38 -3.32 3.06 21 26903
8ch 345 450 1.25 -6.25 -3.28 2.97 37 29855
8cc 349 429 1.38 -6.38 -3.51 2.87 29 29731
8cd 400 602 0.49 -5.49 -3.07 2.42 2 20683
8da 394 518 0.53 -5.53 -2.96 2.57 33 26863
8db 390 499 0.49 -5.49 -2.95 2.54 52 29230
8dc 399 534 0.53 -5.53 -3.05 2.48 23 25147
8dd 393 535 0.44 -5.44 -2.92 2.52 28 44436
3. Conclusion

In conclusion, we have developed an elegant mefbrathe direct (het)arylation of TARga the
nucleophilic aromatic substitution of hydroge§{f using Grignard reagents as nucleophiles. A
variety of 7-(het)aryl- and 5,7-di(het)aryl-substéd TAPs have been prepared in two or three
steps from readily available 6-bromo-TAP. The faddition of (het)arylmagnesium bromide to
this bicyclic system followed by aromatization pised 7-substituted derivatives in 71-85 %
yields. The second addition of a Grignard reagsttt successive oxidatioof the obtained"™-
adducts in the form of thB-magnesium salts by pure oxygen has afforded Subdtituted-
TAP derivatives in 41-86 % yieldga the one pot procedure. Physicochemical measurement
have been performed for the obtained series otighét)aryl-substituted TAPs to estimate their
optical and redox properties. Some derivatives regweeared to be good dyes in the UV or
visible regions.

The described approach allows access to a widerahigovel TAPs, thus designing new useful

compounds for material science applications.

4. Experimental

All reagents and solvents were purchased from cawialesources and dried by using standard
procedures before use. [1,2,4]Triazolo[1,5-a]pydim¢ 1, 6-bromo[l,2,4]triazolo[1,5-
a]pyrimidine and phenyliodinium diacetate were pirep according to the earlier reported

procedures’ Melting points were determined on Boetius combimesiting stages and are
10



uncorrected. Elemental analysis was carried onraveator EA 3000 automated analyz#H.
and °C NMR spectra were recorded on AVANCE-400 and AVARNBOO instruments in
DMSO-ds or CDCE with TMS as an internal standard. The GC-MS anslgéall samples was
carried out using an Agilent GC 7890A MS 5975C tndr EI/Cl GC-MS spectrometer with a
quadrupole mass-spectrometric detector with eladtinization (70 eV), and scan over the total
ionic current in the range m/z 20+1000 and a queafallary column HP-5MS (30 mx0.25 mm,
film thickness 0.25 mm). Column chromatography wasgied out using Alfa Aesar silica gel
0.040-0.063 mm (230—400 mesh), eluting with etlodtate — hexane (1:1) or ethyl acetate
containing 0.5% of triethylamine. The progress lt# teactions and the purity of compounds
were checked by TLC on Sorbfil plates (Russia)which the spots were visualized with UV
light (A 254 or 365 nm). X-ray diffraction analysis was fpaned on an automated X-ray
diffractometer “Xcalibur E” on standard procedure.

Optical spectra were obtained using a Shimadzu ©002 double-beam UV-Vis
spectrophotometer, a Varian Cary Eclipse fluoreseeapectrophotometer and a Héllima QS-101
high precision quartz cell in acetonitrile solutioSolutions of compounds with 4-(N,N-
dimethylaminophenyl) substituents were made with dlddition of MgNOH base. Bi-quinine
sulfate was used as the standard for relative guagteld measuring® Cyclic voltammetry was
carried out on a Metrohm Autolab PGSTAT128N potestat with a standard three-electrode
configuration. Typically, a three electrode celuggped with a platinum working electrode, a
Ag/AgNO; (0.01M) reference electrode, and a glass carbdrcoanter electrode was employed.
The measurements were done in anhydrous aceteniiih tetrabutylammonium perchlorate
(0.1 M) as the supporting electrolyte under an arggmosphere at a scan rate of 100 mV/s. The
potential of the Ag/AgN@ reference electrode was calibrated using the derne/ferrocenium

redox coupleKc/Fc *).

1 General procedure for the synthesis of 6-bromo-7-substituted-4,7-dihydro-
[1,2,4]triazolo[ 1,5-a] pyrimidines.

Magnesium powder (36 mg, 1.5 mmol) was immersealks. THF (10 ml) under argon or
nitrogen, and the appropriate bromo(het)arenertirl) was added. The reaction mixture was
stirred at room temperature until formation of aatlsolution, cooled to — 78 °C and charged
with 6-bromo-[1,2,4]triazolo[1,®pyrimidine @) (200 mg, 1 mmol). After 1 hour the bath
temperature was elevated to 50 °C. Two hours tateflask was cooled, and cold water (3 ml)
and ammonium chloride (107 mg, 2 mmol) were adaethé¢ reaction mixture. After that, the

11



solvent was distilled offn vacuo, the precipitate was filtered off, washed withccarater and

ethyl acetate, dried and recrystallized from isparml| or acetonitrile to give compounetsd.

1.1  6-Bromo-7-phenyl-4,7-dihydro-[ 1,2,4] triazolo[ 1,5-a] pyrimidine (5a).

Yield: 246 mg (89 %); white solid; m.p. 161-163 %€; NMR (500 MHz, DMSOsdg) & 10.16 (d,

J = 4.9 Hz, 1H, NH), 7.57 (s, 1H, N=CH-N), 7.42 30 (m, 3H, Ph), 7.28 — 7.22 (m, 2H, Ph),
6.97 (dd,J = 5.0, 0.8 Hz, 1H, HN-CH=C), 6.14 (d= 0.8 Hz, 1H, CH-N)"*C NMR (126 MHz,
DMSO-d6) 6 149.9, 147.4, 139.2, 128.6, 128.5, 127.6, 12583,964.9; Anal. Calcd for
C11HoBrN,4 (277.13): C, 47.68; H, 3.27; N, 20.22 Found: C787H, 3.34; N, 20.19

1.2  6-Bromo-7-(4-methoxyphenyl)-4,7-dihydro-[ 1,2,4] triazol o[ 1,5-a] pyrimidine (5b).

Yield: 227 mg (74 %); white solid; m.p. 160-162 & NMR (500 MHz, DMSOs) & 10.13 (s,
1H, NH), 7.56 (s, 1H, N=CH-N), 7.21 — 7.14 (m, ZBK|=C-CH), 6.95 (s, 1H, HN-CH=C), 6.94
— 6.89 (M, 2H, CH-C(OMe)=CH), 6.08 (s, 1H, CH-N)748 (s, 3H, OMe)**C NMR (126 MHz,
DMSO-dg) 6 159.4, 149.7, 147.3, 131.3, 128.8, 125.6, 113%,%4.4, 55.1; Anal. Calcd for
C12H11BrN4O (307.15): C, 46.93; H, 3.61; N, 18.24 Found: €9%; H, 3.59; N, 18.19

1.3  6-Bromo-7-(2-thienyl)-4,7-dihydro-[ 1,2,4] triazol o] 1,5-a] pyrimidine (5c).

Yield: 229 mg (81 %); light brown solid; m.p. 15671°C;*H NMR (500 MHz, DMSOds) &
10.26 (s, 1H, NH), 7.62 (s, 1H, N=CH-N), 7.54 J& 5.2 Hz, 1H, CH=CH-S), 7.20 (d,= 3.6
Hz, 1H, C=CH-CH), 7.03 — 6.96 (m, 2H, CH=CH-S, HK€C ), 6.52 (s, 1H, CH-N)*C NMR
(126 MHz, DMSOe) 6 149.9, 146.9, 142.9, 127.8, 127.2, 126.7, 12519%,9%50.1; Anal. Calcd
for CgH7BrN,4S (283.15): C, 38.18; H, 2.49; N, 19.79 Found: €283; H, 2.41; N, 19.71

1.4 6-Bromo-7-(4-(N,N-dimethylaminophenyl))-4,7-dihydro-[ 1,2,4] triazol o 1,5-a] pyrimidine

(5d).

Yield: 278 mg (87 %); light yellow solid; m.p. 1667 °C;'H NMR (500 MHz, DMSOd) &
10.06 (s, 1H, NH), 7.54 (s, 1H, N=CH-N), 7.05 Jd; 8.1 Hz, 2H, CH=C-CH), 6.92 (d,= 4.4

Hz, 1H, HN-CH=C), 6.67 (dJ = 8.3 Hz, 2H, CH-C(NMg=CH), 5.97 (s, 1H, CH-N), 2.88 (s,
6H, NMey). 1*C NMR (126 MHz, DMSOdg) § 150.4, 149.6, 147.2, 128.3, 126.5, 125.4, 112.0,
93.2, 64.6, 39.6; Anal. Calcd fori§H14BrNs (320.19): C, 48.77; H, 4.41; N, 21.87 Found: C,
48.82; H, 4.46; N, 21.80

2. General procedure for the synthesis of 7-substituted [ 1,2,4] triazolo[ 1,5-a] pyrimidines.
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The relevant 6-bromo-7-substituted 4,7-dihydro-j2iazolo[1,5a]pyrimidine 5a-d (1 mmol)
and triethylamine (TEA) (0.216 ml, 1.5 mmol) wenennersed in acetonitrile and refluxed until
the initial substance completely disappeared @aetron progress was monitored by TLC).

The reaction mixture was diluted with water, cooléneén the precipitate was filtered off, washed

with water, dried and recrystallized from isoproplato afford the desired produdia-d.

21  7-Phenyl-[1,2,4]triazolo[ 1,5-a] pyrimidine (6a).

Yield: 139 mg (71 %); white solid; m.p. 140-141 (& 146 °C)** *H NMR (500 MHz, DMSO-
de) & 8.96 (d,J = 4.6 Hz, 1H, N=CH-CH), 8.74 (s, 1H, N=CH-N), 8.28.17 (m, 2H, Ph), 7.71
— 7.61 (m, 4H, Ph, N=CH-CH}*C NMR (126 MHz, DMSOdg) & 155.7, 155.5, 155.0, 147.3,
131.7, 129.6, 129.5, 128.7, 109.7; Anal. CalcddotsN4 (196.21): C, 67.34; H, 4.11; N, 28.55
Found: C, 67.41; H, 4.16; N, 28.46

2.2 7-(4-Methoxyphenyl)-[ 1,2,4] triazol o 1,5-a] pyrimidine (6b).

Yield: 185 mg (82 %); white solid; m.p. 194-195 ¢i@. 197-198 °C)** *H NMR (500 MHz,
DMSO-tg) 6 8.90 (d,J = 4.7 Hz, 1H, N=CH-CH), 8.73 (s, 1H, N=CH-N), 8.328.25 (m, 2H,
CH=C-CH), 7.61 (dJ = 4.7 Hz, 1H, N=CH-CH), 7.24 — 7.17 (m, 2H, CH-®{©&)=CH), 3.89

(s, 3H, OMe)**C NMR (126 MHz, DMSOsdg) & 162.0, 155.9, 155.4, 154.7, 147.0, 131.5, 121.5,
114.2, 108.6, 55.6; Anal. Calcd forE10N4O (226.24): C, 63.71; H, 4.46; N, 24.76 Found: C,
63.65; H, 4.43; N, 24.82

23  7-(2-Thienyl)-[ 1,2,4] triazolo[ 1,5-a] pyrimidine (6¢).

Yield: 172 mg (85 %); off-white solid; m.p. 179-180 (lit. 209-211 °C¥**H NMR (500 MHz,
DMSO-d6) & 8.90 (d,J = 4.9 Hz, 1H, N=CH-CH), 8.84 (s, 1H, N=CH-N), 8.61,J = 3.9, 1.2
Hz, 1H, C=CH-CH), 8.21 (ddl = 5.0, 1.2 Hz, 1H, CH=CH-S), 8.00 (@z= 4.9 Hz, 1H, N=CH-
CH), 7.44 (ddJ = 5.0, 3.9 Hz, 1H, CH=CH-S)*C NMR (126 MHz, DMSQd6) § 155.5, 155.4,
154.3, 141.1, 135.5, 133.1, 129.7, 128.3, 106.Gy ABalcd for GHgN4S (202.23): C, 53.45; H,
2.99:; N, 27.70 Found: C, 53.53; H, 3.05; N, 27.63

24  7-(4-(N,N-dimethylaminophenyl))-[ 1,2,4] triazol o] 1,5-a] pyrimidine (6d).

Yield: 184 mg (77 %); yellow solid; m.p. 209-211 {I@. 198-200 °C)**'H NMR (500 MHz,
DMSO-6) 6 8.78 (d,J = 4.9 Hz, 1H, N=CH-CH), 8.69 (s, 1H, N=CH-N), 8.38.28 (m, 2H,
CH=C-CH), 7.57 (dJ = 4.9 Hz, 1H, N=CH-CH), 6.91 — 6.88 (m, 2H, CH-G{B,)=CH), 3.07

(s, 6H, NMe). *C NMR (126 MHz, DMSOd6) & 156.1, 155.2, 154.1, 152.3, 147.4, 131.0,
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115.1,111.2, 106.7, 39.6; Anal. Calcd fagii N5 (239.28): C, 65.25; H, 5.48; N, 29.27 Found:
C, 65.33; H, 5.45; N, 29.24

3. General procedure for the synthesis of 5,7-disubstituted 4,5-dihydro[1,2,4]triazolo[ 1,5-

a] pyrimidines.

Grignard reagent solution was prepared from magnegowder (36 mg, 1.5 mmol) and the
appropriate bromo(het)arene (1.5 mmol) in THF (1. it was cooled to — 78 °C and the
corresponding 7-substituted-TAP(1 mmol) was added. After 1 hour the bath tempeeaivas
elevated to 50 °C, and the reaction mixture wasestifor an additional 2 hours. When the
reaction was completed, the flask was cooled, Aadré¢action mixture was charged with cold
water (2-3 ml) and ammonium chloride (107 mg, 2 M)mader an inert atmosphere. Next the
THF was distilled offin vacuo, the residue was filtered off, washed with coldevadried and

recrystallized from acetonitrile.

3.1  5,7-Diphenyl-4,5-dihydro-[ 1,2,4] triazolo 1,5-a] pyrimidine (7aa).

Yield: 195 mg (71 %); white crystals; m.p. 177-1T8 *H NMR (500 MHz, DMSO#) 5 8.18

(t, J = 2.0 Hz, 1H, NH), 7.66 — 7.58 (m, 2H, Ph), 7.831H, N=CH-N), 7.45 — 7.35 (m, 7H,
Ph), 7.36 — 7.27 (m, 1H, Ph), 5.52 (d&s 5.0, 1.7 Hz, 1H, NH-CH-CH), 5.46 (dd= 5.0, 2.0
Hz, 1H, NH-CH-CH).**C NMR (126 MHz, DMSOdq) & 153.4, 149.3, 143.6, 134.4, 131.8,
129.0, 128.7, 128.3, 128.0, 127.7, 126.2, 107.8].54nal. Calcd for &Hi4N4 (274.33): C,
74.43; H, 5.14; N, 20.42 Found: C, 74.23; H, 5M620.63

3.2 7-Phenyl-5-(2-thienyl)-4,5-dihydro-[ 1,2,4] triazolo[ 1,5-a] pyrimidine (7ac).

Yield: 210 mg (75 %); pale brown crystalls; m.p91670 °C;*H NMR (500 MHz, DMSOd) &
8.36 (t,J = 2.0 Hz, 1H, NH), 7.66 — 7.59 (m, 2H, Ph), 7.551H, N=CH-N), 7.47 (dd] = 5.0,
1.3 Hz, 1H, CH=CH-S), 7.46 — 7.40 (m, 3H, Ph), 7(®8J = 3.4, 0.9 Hz, 1H, C=CH-CH), 7.02
(dd,J = 5.0, 3.5 Hz, 1H, CH=CH-S), 5.71 (dii= 5.3, 2.1 Hz, 1H, NH-CH-CH), 5.60 (dd=
5.2, 1.7 Hz, 1H, NH-CH-CH)**C NMR (126 MHz, DMSOds) & 152.9, 149.4, 147.7, 134.8,
131.7, 129.2, 128.4, 128.1, 127.1, 125.8, 124.3.2049.4. Anal. Calcd for {gH1,N4S
(280.35): C, 64.26; H, 4.31; N, 19.99; S, 11.44nebLC, 64.20; H, 4.35; N, 20.03; S, 11.20

3.3 7-Phenyl-5-(4-(N,N-dimethylaminophenyl))-4,5-dihydro-[ 1,2,4] triazol o[ 1,5-a]
pyrimidine (7ad).
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Yield: 96 mg (55 %); lustrous yellow solid; m.p.(t&82 °C:*H NMR (400 MHz, DMSOds) 5
8.00 (d,J = 2.0 Hz, 1H, NH), 7.61 (ddd, = 6.9, 3.9, 2.1 Hz, 2H, Ph), 7.50 (s, 1H, N=CH-N),
7.42 (dt,J = 4.4, 1.2 Hz, 3H, Ph), 7.19 — 7.12 (m, 2H, CH=B)(6.76 — 6.68 (m, 2H, CH-
C(NMe,)=CH), 5.44 (ddJ = 5.0, 1.7 Hz, 1H, NH-CH-CH), 5.30 (dd= 4.9, 1.8 Hz, 1H, NH-
CH-CH), 2.87 (s, 6H, NMg. *°C NMR (126 MHz, DMSOds) & 160.7, 156.0, 155.4, 152.3,
146.6, 131.3, 130.2, 129.7, 129.1, 128.5, 122.7,611105.6, 39.2; Anal. Calcd for;§119Ns
(317.40): C, 71.90; H, 6.03; N, 22.07 Found: C831H, 5.97; N, 22.15

34  7-(4-Methoxyphenyl)-5-(2-thienyl)-4,5-dihydro-[ 1,2,4] triazol o 1,5-a] pyrimidine (7bc).
Yield: 191 mg (62 %); light brown solid; m.p. 1428.°C;*H NMR (400 MHz, DMSOds) &
8.31 (t,J = 2.0 Hz, 1H, NH), 7.62 — 7.51 (m, 2H, CH=C-CH%Z (s, 1H, N=CH-N), 7.46 (dd,

= 5.0, 1.3 Hz, 1H, CH=CH-S), 7.10 — 7.03 (m, 1H,GE=CH), 7.05 — 6.95 (m, 3H, CH-
C(OMe)=CH, CH=CH-S), 5.67 (dd,= 5.2, 2.1 Hz, 1H, NH-CH-CH), 5.51 (ddi= 5.2, 1.7 Hz,
1H, NH-CH-CH), 3.80 (s, 3H, OMe)}>C NMR (126 MHz, DMSOdg) & 159.9, 152.9, 149.3,
147.9, 134.5, 129.8, 127.1, 125.7, 124.3, 124.(.5,1105.9, 55.2, 49.3; Anal. Calcd for
C16H14N4OS (310.38): C, 61.92; H, 4.55; N, 18.05 Found6L86; H, 4.57; N, 18.12

3.5  7-(2-Thienyl)-5-phenyl-4,5-dihydro-[ 1,2,4] triazolo[ 1,5-a] pyrimidine (7ca).

Yield: 129 mg (46 %); light brown crystalls; m.p6:178 °C;’H NMR (500 MHz, DMSOe) 5
8.26 (t,J=2.0 Hz, 1H, NH), 7.73 (dd,= 3.8, 1.2 Hz, 1H, C=CH-CH), 7.64 (d#i= 5.1, 1.2 Hz,
1H, CH=CH-S), 7.62 (s, 1H, N=CH-N), 7.43 — 7.34 @#l, Ph), 7.33 — 7.27 (m, 1H, Ph), 7.11
(dd,J = 5.1, 3.7 Hz, 1H, CH=CH-S), 5.76 (dii= 5.2, 1.7 Hz, 1H, NH-CH-CH), 5.48 (dd=
5.1, 2.0 Hz, 1H, NH-CH-CH)"*C NMR (126 MHz, DMSOdg) § 153.3, 149.4, 143.5, 132.5,
128.8, 128.5, 128.0, 127.9, 127.8, 127.2, 126.5.61054.2. Anal. Calcd for {gH1,N4S
(280.35): C, 64.26; H, 4.31; N, 19.99; S, 11.441eb\C, 64.19; H, 4.37; N, 20.04; S, 11.17

3.6  57-Di(2-thienyl)-4,5-dihydro-[ 1,2,4] triazol o] 1,5-a] pyrimidine (7cc).

Yield: 257 mg (90 %); off-white solid; m.p. 204-206; *H NMR (500 MHz, DMSOdg) & 8.44
(s, 1H, NH), 7.75 (dJ = 3.7 Hz, 1H, C=CH-CH), 7.67 (d,= 5.1 Hz, 1H, CH=CH-S), 7.63 (s,
1H, N=CH-N), 7.47 (dJ = 5.0 Hz, 1H, CH=CH-S), 7.13 @,= 4.4 Hz, 1H, CH=CH-S), 7.06 (d,
J = 3.5 Hz, 1H, C=CH-CH), 7.01 (§,= 4.4 Hz, 1H, CH=CH-S), 5.83 (d,= 5.3 Hz, 1H, NH-
CH-CH), 5.73 (dJ = 5.5 Hz, 1H, NH-CH-CH)**C NMR (126 MHz, DMSQdg) 5 152.8, 149.5,
147.5, 132.3, 129.0, 128.3, 128.2, 127.3, 127.5.82124.3, 105.0, 49.5; Anal. Calcd for

Ci3H10N4sS, (286.37): C, 54.52; H, 3.52; N, 19.56 Found: C484H, 3.48; N, 19.60
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3.7  7-(2-Thienyl)-5-(4-(N,N-dimethylaminophenyl))-4,5-dihydro-[ 1,2,4] triazolo[ 1,5-

a] pyrimi-dine (7cd).

Yield: 216 mg (67 %); dark yellow crystals; m.p.0:¥72 °C;*H NMR (500 MHz, DMSOds) &
8.09 (s, 1H, NH), 7.72 (dd] = 3.7, 1.2 Hz, 1H, C=CH-CH), 7.63 (dd,= 5.1, 1.2 Hz, 1H,
CH=CH-S), 7.58 (s, 1H, N=CH-N), 7.16 — 7.08 (m, H=C-CH, CH=CH-S), 6.75 — 6.68 (m,
2H, CH-C(NMe)=CH), 5.68 (dd,J = 5.1, 1.7 Hz, 1H, NH-CH-CH), 5.31 (dd,= 5.1, 1.8 Hz,
1H, NH-CH-CH), 2.86 (s, 6H, NM& *C NMR (126 MHz, DMSOdg) & 153.3, 150.2, 149.3,
132.8, 131.0, 128.1, 127.8, 127.7, 127.2, 127.@.511106.1, 53.7, 40.1; Anal. Calcd for
Ci17H17NsS (323.42): C, 63.13; H, 5.30; N, 21.65 Found: &18; H, 5.27; N, 21.61

4.  General procedure for the synthesis of 5,7-disubstituted [ 1,2,4] triazol o 1,5-a] pyrimidines.
General procedure A. Grignard reagent solution was prepared from magnegiowder (36 mg,
1.5 mmol) and the appropriate bromo(het)arene rfin®ol) in THF (10 ml). It was cooled to —
78 °C and the corresponding 7-substituted-TAEL. mmol) was added. After 1 hour the bath
temperature was elevated to 50 °C, and the reaati@ture was stirred for another 2 hours.
Then the oxygen atmosphere was created and kepf fbours. When the reaction was
completed, the flask was cooled, and the reactibtune was charged with cold water (2-3 ml)
and ammonium chloride (107 mg, 2 mmol). The THF tines distilled offin vacuo, the residue
was filtered off, washed with cold water and hexaireed and recrystallized from isopropanol,
acetonitrile or ethyl acetate — hexane (1:1) torafthe desired producssa-dd.

General procedure B. The 5,7-substituted 4,5-dihydro-TAP7ag-dd) (1 mmol) and
phenyliodinium diacetate (PIDA) (0.320 g, 1 mmolgre immersed in acetonitrile and gently
stirred at room temperature for 6 hours until tteetsng material had disappeared (the reaction
progress was checked by TLC). Then the residuepwafed by flash column chromatography
eluting with either ethyl acetate, or ethyl acetateexane (1:1) or ethyl acetate containing 0.5%
of trimethylamine and after that recrystallizednfrasopropanol, acetonitrile or ethyl acetate —
hexane (1:1) to afford the desired prod8za-dd.

4.1  5,7-Diphenyl-[1,2,4] triazolo[ 1,5-a] pyrimidine (8aa).

Recrystallized from isopropanol. Yield: A. 234 n86(%) B. 215 mg (79%); off-white solid;
m.p. 165-166 °C (lit. 151-152 °G$;'H NMR (400 MHz, DMSOds) & 8.72 (s, 1H, N=C-CH),

8.46 — 8.37 (m, 2H, Ph), 8.34 — 8.26 (m, 2H, PH)7§s, 1H, N=CH-N), 7.74 — 7.56 (m, 6H,

Ph). **C NMR (126 MHz, DMSOdg) 6 160.6, 156.0, 155.8, 147.5, 136.1, 131.6, 13129,9,
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129.8, 129.0, 128.5, 127.8, 106.8; Anal. Calcd @afH:N, (272.31): C, 74.98; H, 4.44; N,
20.58 Found: C, 75.02; H, 4.40; N, 20.61

4.2  7-Phenyl-5-(4-methoxyphenyl)-[ 1,2,4] triazol o] 1,5-a] pyrimidine (8ab).

Purified by flash column chromatography elutinghméthyl acetate, recrystallized from ethyl acetate.
Yield: A. 193 mg (64 %), B. 169 mg (56 %); palelgel solid; m.p. 173-175 °C (lit. 168C);*®> '*H NMR
(500 MHz, DMSOds) & 8.66 (s, LTHN=C-CH), 8.43 — 8.36 (m, 2HCH=C-CH), 8.31 — 8.24 (m, 2H,
Ph), 8.10 (s, IHN=CH-N), 7.77 — 7.55 (m, 3H, Ph), 7.18 — 7.11 (m, Z#{-C(OMe)=CH, 3.88 (s,
3H, OMe).®*C NMR (126 MHz, DMSOds) 6 162.0, 155.8, 147.2, 131.5, 130.0, 129.8, 1298,5],
114.4, 106.2, 55.5; Anal. Calcd ford14/N4O (30234): C, 71.51; H, 4.67; N, 18.53 Found: C, 71.56; H
4.63; N, 18.59

4.3  7-Phenyl-5-(2-thienyl)-[ 1,2,4] triazol o] 1,5-a] pyrimidine (8ac).

Purified by flash column chromatography eluting fwiethyl acetate — hexane (1:1),
recrystallized from ethyl acetate — hexane (1:1gld A. 147 mg (53 %), B. 128 mg (46 %);
off-white solid; m.p. 115-120 °CH NMR (500 MHz, Chlorofornd) & 8.48 (s, 1H, N=C-CH),
8.13 — 8.05 (m, 2HPH), 7.88 (dd,J = 3.7, 1.2 Hz, 1H, C=CH-CH), 7.68 — 7.58 (m, 4th,
CH=CH-S), 7.50 (s, 1H, N=CH-N), 7.19 (d#i= 5.0, 3.8 Hz, 1H, CH=CH-S}*C NMR (126
MHz, Chloroformd) 6 156.5, 156.1, 147.9, 142.1, 131.8, 131.6, 13029.2, 128.9, 128.8,
128.5, 105.5, 77.2; Anal. Calcd fordBl10N4S (278.33): C, 64.73; H, 3.62; N, 20.13 Found: C,
64.69; H, 3.66; N, 20.17

4.4 7-Phenyl-5-(4-(N,N-dimethyl aminophenyl))-[ 1,2,4] triazol o] 1,5-a] pyrimidine (8ad).?*
Purified by flash column chromatography eluting hwiethyl acetate, recrystallized from
acetonitrile. Yield: A. 220 mg (70 %), B. 192 mdL(80); lustrous dark yellow crystals; m.p.
213-214 °C;*H NMR (500 MHz, DMSOds) & 8.57 (s, 1H, N=C-CH), 8.31 — 8.26 (m, 2H,
CH=C-CH), 8.25 - 8.21 (m, 2HPh), 7.98 (s, 1H, N=CH-N), 7.70 — 7.60 (m, 3Pt), 6.89 — 6.81
(m, 2H, CH-C(NMg)=CH), 3.05 (s, 6H, NMg. **C NMR (126 MHz, DMSOds) & 160.6,
155.8, 154.8, 152.0, 146.3, 130.9, 129.3, 128.8,112122.8, 111.3, 105.3, 95.5, 39.6; Anal.
Calcd for GogH17Ns (315.38): C, 72.36; H, 5.43; N, 22.21 Found: C4%2H, 5.41; N, 22.18

45  7-(4-Methoxyphenyl)-5-phenyl-[ 1,2,4] triazol o] 1,5-a] pyrimidine (8ba).?®
Purified by flash column chromatography eluting hwiethyl acetate, recrystallized from
isopropanol. Yield:A. 196 mg (65 %), B. 175 mg @&, white solid; m.p. 174-175 °CH NMR
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(500 MHz, DMSO#) § 8.71 (s, 1H, N=C-CH), 8.44 — 8.35 (m, 4h,CH=C-CH), 8.12 (s, 1H,
N=CH-N), 7.61 (ttJ = 3.3, 2.1 Hz, 3HPH), 7.24 — 7.17 (m, 2H, CH-C(OMe)=CH), 3.90 (s, 3H,
OMe). °C NMR (126 MHz, DMSOds) & 161.9, 160.4, 155.95, 155.93, 147.2, 136.3, 131.7,
131.2, 128.9, 127.8, 121.8, 114.0, 105.7, 55.6]ABalcd for GgH1N,O (302,34): C, 71.51; H,
4.67; N, 18.53 Found: C, 71.48; H, 4.71; N, 18.51

4.6  5,7-Di(4-methoxyphenyl)-[ 1,2,4] triazol o[ 1,5-a] pyrimidine (8bb).

Purified by flash column chromatography eluting hwithyl acetate and recrystallized from
isopropanol. Yield: A. 222 mg (67 %), 196 mg (59; %ale yellow solid; m.p. 183-184°CH
NMR (500 MHz, DMSOs) & 8.65 (s, 1H, N=C-CH), 8.41 — 8.31 (m, 4H, CH=C-QEH=C-
CH), 8.03 (s, 1H, N=CH-N), 7.23 — 7.16 (m, 2H, CaMe)=CH), 7.16 — 7.09 (m, 2H, CH-
C(OMe)=CH), 3.90 (s, 3H, OMe), 3.87 (s, 3H, OM&.NMR (126 MHz, DMSOdg)  161.9,
161.8, 160.0, 156.0, 155.7, 146.9, 131.7, 129.8,6,2121.9, 114.3, 114.0, 105.1, 55.5, 55.4;
Anal. Calcd for GoH16N4O, (332.36): C, 68.66; H, 4.85; N, 16.86 Found: C688H, 4.90; N,
16.88

4.7  7-(4-Methoxyphenyl)-5-(2-thienyl)-[ 1,2,4] triazol o 1,5-a] pyrimidine (8bc).

Purified by flash column chromatography eluting hwiethyl acetate — hexane (1:1),
recrystallized from ethyl acetate — hexane (1:1gld A. 126 mg (41 %), B. 132 mg (43 %);
beige solid; m.p. 154-155 °GH NMR (500 MHz, DMSOs) & 8.65 (s, 1H, N=C-CH), 8.37 —
8.29 (m, 3H, CH=C-CH, C=CH-CH), 8.10 (s, 1H, N=CH-N.92 (dd,J = 5.0, 1.1 Hz, 1H,
CH=CH-S), 7.30 (ddJ = 5.0, 3.7 Hz, 1H, CH=CH-S), 7.24 — 7.17 (m, 2H{-C(OMe)=CH),
3.90 (s, 3H, OMe)**C NMR (126 MHz, DMSOdg) § 161.9, 155.9, 155.7, 155.6, 147.0, 142.2,
132.2, 131.7, 130.5, 129.0, 121.7, 114.0, 104.%;%8nal. Calcd for @H;.N4,OS (308.36): C,
62.32; H, 3.92; N, 18.17 Found: C, 62.40; H, 319518.21

4.8  7-(4-Methoxyphenyl)-5-(4-(N,N-dimethylaminophenyl))-[ 1,2,4] triazolo[ 1,5-a] pyrimidine
(8bd).

Purified by flash column chromatography eluting hwigthyl acetate, recrystallized from a
minimal amount of isopropanol. Yield: A. 176 mg (%d), B. 162 mg (47 %); bright yellow
solid; m.p. 174-175 °C*H NMR (500 MHz, DMSOsdg) & 8.57 (s, 1H, N=C-CH), 8.30 (d,=
8.4 Hz, 2H, CH=C-CH), 8.23 (d,= 8.5 Hz, 2H, CH=C-CH), 7.89 (s, 1H, N=CH-N), 7.7 J

= 8.4 Hz, 2H, CH-C(OMe)=CH), 6.80 (d,= 8.6 Hz, 2H, CH-C(NMg=CH), 3.89 (s, 3H,

OMe), 3.03 (s, 6H, NMg. *C NMR (126 MHz, DMSOdg) & 161.6, 160.5, 156.1, 155.3, 152.2,
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146.2, 131.5, 129.0, 122.8, 122.1, 113.9, 111.8,4.(65.5, 39.6; Anal. Calcd for,11oNsO
(345.41): C, 69.55; H, 5.54; N, 20.28 Found: CH&9H, 5.52; N, 20.31

4.9  7-(2-Thienyl)-5-phenyl-[ 1,2,4] triazol o 1,5-a] pyrimidine (8ca).

Purified by flash column chromatography eluting hwiethyl acetate, recrystallized from
isopropanol. Yield: A. 178 mg (64 %), B. 156 mg @#: off-white solid; m.p. 180-183 °CH
NMR (500 MHz, DMSOsdg) 6 8.84 — 8.79 (m, 2H, N=C-CH, C=CH-CH), 8.51 (s, MCH-

N), 8.42 (ddJ = 6.7, 3.0 Hz, 2H, Ph), 8.22 (ddl= 5.0, 1.1 Hz, 1H, CH=CH-S), 7.62 (dil=
4.9, 1.9 Hz, 3H, Ph), 7.46 (dd= 5.0, 3.9 Hz, 1H, CH=CH-S}°C NMR (126 MHz, DMSQdj)

6 160.1, 155.9, 141.3, 136.3, 135.6, 133.3, 13130, 128.9, 128.1, 127.8, 102.9; Anal. Calcd
for CisH10N4S (278.33): C, 64.73; H, 3.62; N, 20.13 Found: £66; H, 3.58; N, 20.20

410  7-(2-Thienyl)-5-(4-methoxyphenyl)-[ 1,2,4] triazolo[ 1,5-a] pyrimidine (8cb).

Recrystallized from isopropanol. Yield: A. 262 m8b(%), B. 240 mg (78 %); light yellow
solid; m.p. 182-183°C!H NMR (500 MHz, DMSOdg) & 8.81 — 8.74 (m, 2H, N=C-CH,
CH=CH-S), 8.44 (s, 1H, N=CH-N), 8.42 — 8.36 (m, ZEH=C-CH), 8.20 (ddJ = 5.0, 1.2 Hz,
1H, C=CH-CH), 7.46 (ddJ = 5.0, 3.9 Hz, 1H, CH=CH-S), 7.19 — 7.12 (m, 2Hd-C
C(OMe)=CH), 3.89 (s, 3H, OMe)*C NMR (126 MHz, DMSQOdg) 5 161.9, 159.8, 155.7, 155.6,
141.0, 135.3, 133.1, 130.1, 129.5, 128.5, 128.4,3,1102.2, 55.4; Anal. Calcd for£1;.N,0S
(308.36): C, 62.32; H, 3.92; N, 18.17 Found: C362H, 3.93; N, 18.11

411 5,7-Di(2-thienyl)-[1,2,4] triazol o 1,5-a] pyrimidine (8cc).

Purified by flash column chromatography eluting hwiethyl acetate, recrystallized from
isopropanol. Yield: A. 207 mg (73%), B. 91 mg (32, rown solid; m.p. 186-188 °CH NMR
(500 MHz, DMSOsdg) 6 8.75 (s, 1H, N=C-CH), 8.74 (dd,= 3.9, 1.2 Hz, 1H, C=CH-CH), 8.47
(s, 1H, N=CH-N), 8.39 (ddJ = 3.8, 1.1 Hz, 1H, C=CH-CH), 8.21 (dd,= 5.0, 1.1 Hz, 1H,
CH=CH-S), 7.92 (dd) = 5.1, 1.0 Hz, 1H, CH=CH-S), 7.46 (dbi= 5.0, 3.9 Hz, 1H, CH=CH-S),
7.33 (dd,J = 5.0, 3.8 Hz, 1H, CH=CH-S}3C NMR (126 MHz, DMSOds) & 155.64, 155.61,
155.2, 142.2, 141.1, 135.6, 133.2, 132.2, 130.3,8,2128.9, 128.1, 101.7; Anal. Calcd for
Ci3HsN4S, (284.36): C, 54.91; H, 2.84; N, 19.70 Found: C984H, 2.79; N, 19.72

412  7-(2-Thienyl)-5-(4-(N,N-dimethylaminophenyl))-[ 1,2,4] triazol o] 1,5-a] pyrimidine (8cd).
Purified by flash column chromatography eluting hwigthyl acetate containing 0.5 % of

trimethylamine, recrystallized from ethyl acetateen from isopropanol. Yield: A. 193 mg (60
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%), B. 164 mg (51 %); lustrous brown solid; m.p91®1 °C:*H NMR (400 MHz, DMSOdg) 5
8.75 (dd,J = 4.0, 1.2 Hz, 1H, C=CH-CH), 8.68 (s, 1H, N=C-CB)34 (s, 1H, N=CH-N), 8.33 —
8.27 (m, 2H, CH=C-CH), 8.17 (dd,= 5.0, 1.2 Hz, 1H, CH=CH-S), 7.44 (d#i= 5.1, 3.9 Hz,
1H, CH=CH-S), 6.86 (d] = 9.0 Hz, 2H, CH-C(NMg&=CH), 3.06 (s, 6H, NM&. *C NMR (126
MHz, DMSO-+g) 6 160.3, 155.7, 155.3, 152.3, 140.5, 134.8, 13230,3], 129.1, 128.0, 122.8,
111.5, 101.6, 39.1; Anal. Calcd for#E1sNsS (321.40): C, 63.53; H, 4.70; N, 21.79 Found: C,
63.57; H, 4.67; N, 21.82

4.13  7-(4-(N,N-dimethylaminophenyl))-5-phenyl-[ 1,2,4] triazol o 1,5-a] pyrimidine (8da).

Purified by flash column chromatography eluting hwigthyl acetate containing 0.5 % of
trimethylamine, recrystallized from isopropanolel: A. 183 mg (58 %), B. 151 mg (48%);
bright yellow solid; m.p. 177-179 °GH NMR (500 MHz, DMSOsg) & 8.68 (s, 1H, N=C-CH),
8.43 — 8.34 (m, 4H, Ph,_ CH=C-CH), 8.02 (s, 1H, N=R} 7.59 (ddJ = 5.0, 1.9 Hz, 3H, Ph),
6.90 — 6.83 (m, 2H, CH-C(NME=CH), 3.06 (s, 6H, NMg. *C NMR (126 MHz, DMSOdg) 5
159.9, 155.7, 152.3, 147.5, 136.6, 131.2, 130.8,9.2127.7, 115.5, 111.1, 103.7; Anal. Calcd
for CigH17Ns5 (315.38): C, 72.36; H, 5.43; N, 22.21 Found: C422H, 5.46; N, 22.27

4.14  7-(4-(N,N-dimethylaminophenyl))-(4-methoxyphenyl)-[ 1,2,4] triazol o 1,5-a] pyrimidine

(8db).

Purified by flash column chromatography eluting hwigthyl acetate containing 0.5 % of
trimethylamine, recrystallized from acetonitrileie¥d: A. 169 mg (49 %), B. 110 mg (32%);
yellow solid; m.p. 190-193 °CH NMR (500 MHz, DMSO#€) & 8.63 (s, 1H, N=C-CH), 8.41 —
8.33 (m, 4H, CH=C-CH, CH=C-CH), 7.98 (s, 1H, N=CH;N.16 — 7.09 (m, 2H, CH-
C(OMe)=CH), 6.92 — 6.85 (m, 2H, CH-C(NKeCH), 3.87 (s, 3H, OMe), 3.07 (s, 6H, Npe
3C NMR (126 MHz, DMSOdg) § 161.7, 159.6, 156.2, 155.5, 152.2, 147.3, 13129,4 128.9,
115.7, 114.3, 111.1, 103.2, 55.4, 39.6; Anal. CétrdC,0H19NsO (345.41): C, 69.55; H, 5.54;
N, 20.28 Found: C, 69.59; H, 5.50; N, 20.33

415  7-(4-(N,N-dimethylaminophenyl))-5-(2-thienyl)-[ 1,2,4] triazol o] 1,5-a] pyrimidine (8dc).
Purified by flash column chromatography eluting hwigthyl acetate containing 0.5 % of
trimethylamine, recrystallized from isopropanolel: A. 148 mg (46 %), B. 112 mg (35 %);
dark yellow solid; m.p. 205-206 °GH NMR (500 MHz, DMSO€g) & 8.62 (s, 1H, N=C-CH),
8.39 — 8.34 (m, 2H, CH=C-CH), 8.32 (db> 3.8, 1.1 Hz, 1H, C=CH-CH), 8.03 (s, 1H, N=CH-

N), 7.89 (ddJ = 5.0, 1.1 Hz, 1H, CH=CH-S), 7.29 (dii= 5.0, 3.8 Hz, 1H, CH=CH-S), 6.92 —
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6.84 (m, 2H, CH-C(NM8=CH), 3.07 (s, 6H, NMg. 1*C NMR (126 MHz, DMSOdg) § 155.9,
155.5, 155.4, 152.3, 147.4, 142.5, 131.7, 131.9,912128.8, 115.4, 111.1, 102.5, 39.2; Anal.
Calcd for G/H1sNsS (321.40): C, 63.53; H, 4.70; N, 21.79 Found: £58; H, 4.73; N, 21.85

416  5,7-Di(4-(N,N-dimethylaminophenyl))-[ 1,2,4] triazol o[ 1,5-a] pyrimidine (8dd).

Purified by flash column chromatography eluting hwigthyl acetate containing 0.5 % of
trimethylamine, recrystallized from isopropanolei: A. 143 mg (40 %), B. 118 mg (33 %);
dark yellow solid; m.p. 219-221 °GH NMR (500 MHz, DMSO#€g) & 8.55 (s, 1H, N=C-CH),
8.36 — 8.29 (m, 2H, CH=C-CH), 8.28 — 8.21 (m, 2H{=C-CH), 7.87 (s, 1H, N=CH-N), 6.92 —
6.87 (m, 2H, CH-C(NMg@=CH), 6.86 — 6.80 (m, 2H, CH-C(NMe=CH), 3.06 (s, 6H, NMg,
3.04 (s, 6H, NMg. °C NMR (126 MHz, DMSOdg) & 160.1, 156.4, 155.2, 152.13, 152.11,
146.8, 131.0, 128.9, 123.12, 116.1, 111.6, 11102,6] 39.6, 39.3; Anal. Calcd for,{E,,Ne
(358.45): C, 70.37; H, 6.19; N, 23.45 Found: C330H, 6.22; N, 23.49
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