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1 Introduction

1.1 Preface

The present work deals with the synthesis of novel
1,2,4-triazol§l,5-dquinazoline derivatives and anellated derivativesdof by
employingN-cyanoimidocarbonates as building blocks.
N-Cyanoimidocarbonate), first described by Allenstein et & in 1967, and
N-cyanoimidategll) , known since 1963% are versatile reagents and play an
important role as building blocks for bioactive qmounds, containing a
modified cyanoguanidine moief§y ¥ and offer access to a great variety of
heterocyclic systents”!

N N

:

N

N
M
RO OR R OR

R : alkyl, aryl, aralkyl R:H,alkyl R:alkyl

For example, synthesis of cyanoguanidine functipnalf cimetidine(lll) , a
potent H-histamine antagoniét*®, and preparation gfinacidil ®(IV) has been
effected by employing dipheni¥-cyanoimidocarbonaté®

#Pinacidil is a potassium channel opener, it has lb@end to exert similar effect as Minoxidil on
cardiovascular system disease (antihyperten8ivé?.
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Cimetidine Il Pinacidil 1V

The cyanoguanidine pharmacophore is also presenth@ development
compoundCHS 828(V) which has been reported to possess cytotoxicigctiv
(1425 The novel “lead” compoun®NU-99963(V1), is another example of a
bioactive cyanoguanidine derivative that has besscibed as an inhibitor of

glucose induced insulin secretioh”

Cl
N/
N
Y4 </
N/l \ No N
non O /)
Cl Y/
N
CHS 828V PUN-99963VI

Two cyanoguanidine functionalities, linked by @-spacer are embodied in

compoundVIl which is usedas a synthetic precursor of chlorhexidiiwll ).”
[18]

® Chlorhexidine is prescribed as an antiseptic agrdthas antibacterial activity against a wideatgri
of gram positive and gram negative organisms.

11



—
2l
NH
Vi
Cl
Cl
CH, |—
ooy e
H H H H H H
VI

Reaction ofN-cyanoimidocarbonates with “bi-nucleophiles” (NuNu), may
offer access to a great variety of bioactive hetgrlic compounds™® with

different ring-size, as generally outlined by (Suleel).

Scheme 1 Reaction of N-Cyanoimidocarbonates with bi-nuclelgsh

//V\NU N)J\Nu

N

.
;U+
|
)
N

For example, 1,2,4-triazole derivativ@X), accessible according techeme 1,
have recently received growing attention in drugl agricultural chemistry

because of their wide biological activitié$?”!

HN—N
IS A
N N NH
R

IX

R : alkyl, aryl

12



[26]

Some acclaimed examplesmitrol (X) °, guanazol(XI) #" are reported to

exert cytotoxic activity whereas triazole derivasvof typeXIl *® have shown

[29]

antihypertensive activity and compounxill was found to exhibit

antimalaria activity.

NH,

o N7 NH
JEN
H,N
H,N

Amitrol X Guanazol Xl

N_ _NH
cl HN—

i
R)\I}I)\H/N\

NH Cl

2

Xl Xl

R : H, alkyl, aryl, aralkyl

13



2,5,7-Triaminosubstituted 1,2,4-triazolo[1,5-a][,bJ&iazine derivativegXIV),

prepared according to Scheme 2 by reaction of By&ido-1,2,4-triazole with
cyanoguanidine, have been elaborated as dihydtefalaductase (DHFR)
inhibitors® and may become useful in the chemotherapy of camm bacterial

infectionst®”!

Scheme 2 Synthesis a?,5,7#Triamino-1,2,4-triazolo[1,5-a][1,3,5]triazine deratives(XIV)

AN

A NH

/& 2
HN——N HN" “NH )\
S x o 11 N/L:\yﬂ\

Y

XV
R : alkyl, aryl, aralkyl

Replacement of the 5,7-diamino groups XtV by organyl substituents
furnished 1,2,4-triazolo[1,5-a][1,3,5]triazines bfpe XV that proved to be

potent adenosine antagoniSts.

Rl
N—N)%N

P
R N

N~ “NH,

XV

R: alkyl, aryl, alkoxy, thioalkyl
R®: alkyl, aralky

¢ Dihydrofolate reductase inhibitors are used featment of cancer and autoimmune diseases. They
act by inhibiting the dihydrofolate reductase eneymhich converts dihydrofolate to the active
tetrahydrofolate, that plays an important rolehia biosynthesis of DNA and RNA nucleoside bases
such as thymidine and purine.

14



2-Amino-4-methyl-6-methoxy-1,3,5-triazinXVl) , obtained from treatment of
acetamidine hydrochloride with dimetHytcyanoimidocarbonate (Schemée3)

%1 served as precursor for a variety of sulfonyluceenpounds which are

valuable herbicided? 3!

Scheme 3 Synthesis of 2-Amino-4-methyl-6-methoxy-1,3,5#r&eXVI)

N
QI
I 1
~N ~
/'[\LH _HCl ° ° N™ N
09C MeOH, MeONa, 3 A )|\ _
NH, = N o7
XVI

For example, chlorsulfuron (XVII) and metsulfuron-methyl(XVIII) , are

systemic sulfonylurea herbicides for the selectpre- and post emergency
control of broad-leaved and grass weeds in cereglsc Their mode of action is
founded upon inhibition of protein synthesis, bgpdiding acetolactate synthase

(ALS)" in plants®® 37

O NS

NN N\f'\'
AN o RN M
s e
5 O o)
Cl o 0
|
Chlorsulfuron XVII Metsulfuron-methyIX VI

4 Acetolactate synthase (ALS) is an enzyme of theyithetic pathway of branched amino acids
(valine, leucine and isoleucine) in plants and oyorganism.

15



From the reaction ofN-cyanoimidocarbonates with 2-aminoethanthiol and
ethylenediamine resulted cleanly 2-cyanoiminothidate (XIXa) and 2-
cyanoiminoimidazolidine (XIXb) ¥4 (Scheme 4), which upon further

derivatization provided neonicotinoid compoundshaghly active insecticides.
[41, 42]

Scheme 4 Synthesis of 2-Cyanoiminothiazolidif®¢lXa) and 2-Cyanoiminoimidazolidine

(XIXDb)

I
N %
| | HZN\/\X N|
N EtOH,3 hA )\
| . HN X
RO OR
XIXa x=S
R : alkyl XIXb x =N
X : SH, NH,

For examplethiacloprid (XX) 13 and the cyclic cyanoguanidinXI B9, exert
their insecticidal activity by acting as an agorustthe nicotinic acetylcholine
receptors (NAChRS) in the CNS of insects, givirggrio abnormal excitement,

paralysis, and death of inseffs*!

l% { R:H (AN
)|\ |

X AN N N
= —=
Cl N

Cl N

Thiacloprid XX XXI
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Ethyl (2-cyanoimino-5,6-dichloro-1,2,3,4-tetrahyquinazoline-3-yl) acetate
(XXIl'), prepared according to Scheme 5 by reaction gfhatyl N-
cyanoimidocarbonate with 2-amino-5,6-dichloro-bdamjine ®, proved to be

a valuable precursor ahagrelide (agryliff) © (XXI11) .17

Scheme 5 Synthesis of 6,7-Dichloro-1,5-dihydroimidazo-[2 Jtplinazolin-2(3H)-one
(XXIIN

NH, ||\i
1- )i;/\/NH2 H %
cl
|N| cl NN o
2- BrCH,COOEt \(

Y

@\ |N @ r, PrOH, 160C cl N\)J\O
o o Cl P
XXII
N
N
—
ACOH rt, 100°C 30 min ?\I/\/EO
> Cl
Cl

Anagrelide XXIII

¢ Anagrelide was launched recently by Roberts Phagntarals Corporation as the first drug approved
for oral treatment of essential thrombocythemidifeathreatening blood disorder, characterized by
high blood platelet counts.

17



4-Amino-2-methoxy-imidazo-[1,5-a][1,3,5]triazing(XXIV) , obtained from
treatment of 4-aminoimidazole with dimethytcyanoimidocarbonate (Scheme
6) ¥ acts an intermediate for isoguani®XV), a modified purine base,
which is used in combination with isocytosine (adified pyrimidine base) as
a potent inducer of a stable parallel-stranded RNplex structur&®>"

Scheme 6 Synthesis of 4-Amino-1H-imidazo-[1,5-a][1,3,5]tna2-one(XXV)

I " L
% HN&( Z/N” N
\=N N
N / P
- | P 1,4-dioxane, 80C, 3 h N O/
O O >
XXIV
NH,
e K
> N
—
N" "o
H
XXV
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From treatment ofN-cyano N*-(alkyl(aryl)amino)O-phenyl isourea with 2-
hydrazinobenzoic acid (Scheme 7), resulted veryentdyg [1,2,4]
triazoloquinazolinds of type XXVI which have been disclosed as potent
proteinkinase inhibitor?

Scheme 7Synthesis of 2-Alkyl(aryl)amino-[1,2,4]triazolo[Xe&Bquinazolin-5-onegXXVI )

N N=NH,
g - HCl NHR
OH
. T N=(

N © N_. N
)\ R PrOH, E{N, & 3h _ \f
@) N
H

NH g alkyl, aryl

O

R : alkyl, aryl XXVI

f Compounds with [1,2,4]triazoloquinazoline moietywéadeen shown to exhibit diverse biological
activities. For example, the novel compouXXVIl is effective adenosine antagonisthereas the
related compoundXXVIll was found to bebenzodiazepine receptor antagonist® The
[1,2,4]triazoloquinazolinesf type XXIX were reported as a new class of non sed#tivieistamine

antagonistd®*®4
X
\ (6]
NN N
CI\dN'N cl I EN F
N
N/)\NH2 H/go

XXVl XXVIII

R: alkyl, aryl
Rt alkyl |
XXIX alot any
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1.2 Aim of the Thesis

In view of the beforementioned biological activti®f diverse heterocycles
which originated fromN-cyanoimidocarbonates as building blocks, my thesis
focused first on the preparation of several dialkytyanoimidocarbonate@)

and second on their ability to react with 2-hydnahenzoic acids3j to provide
novel [1,2,4]triazolo[1,5-a]quinazolin-5-one$) ((Scheme 8), which in turn
should offer access to a variety of derivativesrupleemical transformations of

the inherent lactam moiety and the 2-alkoxy grosipw@lined in (Fig. 1).

Scheme 8Synthesis of 2-Alkoxy(aralkoxy)-4H-[1,2,4]triazdlgp-a]quinazolin-5-ones

(6a-gyf
N
“NH, OR
N
30 N\f
EtOH, EtN, 80°C NH
(@]

6

RO

:<

N 2=z

Fig . 1 Plannedstructure modifications of 2-Alkoxy(aralkoxy)-4H-§14]triazolo-
[1,5-a]quinazolin-5-oneg6)

OR-=— deprotection
N —

|
N
4 | N\f Ikylati
X — alkylation
N NH* . :
-<—— annellation of 1,2,4-triazole,

O
C=0 — C=S—> C=N-R'

9 The intermediate4 and5 are shown in Scheme 10 (page 24.
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2 Synthesis

2.1 Synthesis of 2-Alkoxy(aralkoxy)-4H-[1,2,4triazolo[1,5-dquinazolin-5-

ones (6a-Q)

2.1.1 Synthesis of DialkyIN-Cyanoimidocarbonates (2a-g)

Procedures for the preparation of dialkyicyanoimidocarbonatelsave been
reported in the literaturé®®) For the present investigations a synthetic route

developed by Michael et collaboratdras been successfully appli€d. Thus,
reaction of cyanogen bromide with different alcehiol the presence of sodium
hydroxide in methytert-butyl ether under ice cooling provided the nonabte
imidocarbonated as intermediates that subsequently underwentioeawith
an additional equivalent cyanogen bromide in thes@nce of triethylamine and
a catalytic amount of sodium carbonate to produee desired dialkyIN-
cyanoimidocarbonateza-gin 40-55% vyield (Scheme 9).

Due to their instability and tendency to rearrarthe, compound2a-g have to
be stored in the refrigeratdiThe IR spectra d?a-gare characterized by a weak
absorption band at 2205-2219 tfC=N) and a strong absorption band at 1611-
1614 cnt (C=N) (Fig. 2). For'H NMR and **C NMR spectral data see

experimental part.

" Dialkyl N-cyanoimidocarbonates undergo facile rearrangementhé isomeric alkoxycarbonyl

cyanamide ZB) at elevated temperatufe’™

21



Scheme 9 Preparation of Dialkyl N-Cyanoimidocarbonatéa-g)

RO._ _OR
NH \|(
Br—CN. i R R | Br—cN.i N
R-OH ———— © 0 40-55% ﬁ
N
1 2a-g

ii NaOH, MTBE ii: NaCO,, EtN

Table 1 Prepared Dialkyl N-Cyanoimidocarbonaté&a-g)

2 R Yield [%)]
a CHs 50
b CHsCH,- 53
c (CHg),CH- 40
d CH,=CHCH,- 48
e CH3CH2CH2CH2CH2- 50
f CsHsCH,- 55
g C5H5C HzC Hz- 52

Fig. 2 IR Spectrum of Diethyl N-Cyanoimidocarbong?b)

an.

M
T [

80,07

M
__.4-'“&0/1\0;’“&

70.07
B0.01

50.0

4|:||j T T T T T ¥ T T ¥ | T T T T | T T T T I

400010 20000 20000 1500.0 1000.0 500.0
Hern
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2.1.2 Condensation of DialkylN-Cyanoimidocarbonates 2a-g with 2-

Hydrazinobenzoic Acid

Based on the high reactivity df-cyanoimidocarbonates towards hydrazines to
produce 1,2 4-triazole derivativeé$® it was anticipated tha would react
with 2-hydrazinobenzoic aci® analogously to give the respective 1,2,4-
triazoles5 as primary condensation products which in turnenvexpected to
deliver the targetefll,2,4triazold 1,5-gdquinazolin-5-one$ by intramolecular
condensation. As a matter of fact, reaction2ofvith 3 in ethanol under ice
cooling in the presence of triethylamine provided intermediate 1,2,4-triazole
derivative 5, which upon treatment with hydrochoric acid (36@6dduced the
tricyclic compound$a-gin 40-60% yield (Scheme 16!

The structure of the novél,2,4triazoloquinazolin-5-one6a-gwas confirmed

by IR, '"H NMR, *®*C NMR spectra and microanalysis. The IR spectra of
compounds are characterized by a strong (C=0)-stretchingl lzrl.685-1705
cm* (Fig. 3). Representativél NMR and™*C NMR spectra are shown in Fig. 4
and 5. In addition, the structure of compow@hdhas been unambiguously proven

by X-ray crystallography (Fig. 6).
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Scheme 10 Preparation of 2-Alkoxy(aralkoxy)-4HA,2,4kriazolo/1,5-g/quinazolin-5-ones
(6a-g)

— )O\R -

RO OR H HN™ SN
T T o
- Ce C |
Il 5 COH
N - —_—
2a-g 3 4

— OR
e =

N= N
- / N i N
N\/( ;
40-60% NH
NH,
CO,H o
5 6a-g

i - ELN, EtOH ii: conc. HCI, 80C

Table 2 Prepared 2-Alkoxy(aralkoxy)-4iAt,2,4ftriazolo/1,5-a/quinazolin-5-one¢6a-g)

6 R Yield [%0]
a CHs 60
b CH3CH,- 60
c (CHz),CH- 40
d CH3CH,CH,CH,CH,- 50
e CH,=CHCH,- 55
f CeHsCHo- 58
g CeH 5C HzC Hz- 56
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Fig. 3 IR Spectrum of 2-Ethoxy-4A-2,4kriazolo/1,5-g/quinazolin-5-ong€6b)

40—
%T |
20, —
- D*——Jf
| M =
N*"(N |
0.0 ~
] @;”/N 1689
H
_ o]
e
4000 3000, 2000, 1500. 1000, 500, 0.0
- - 1/cm

Fig. 4 'H NMR Spectrum of 2-Ethoxy-4f;2,4friazolo/1,5-g/quinazolin-5-on€6b)

H,0

1.45 1.40 1.35
T T T T T | T 4-5 4-4 4.3 4.2
8.0 7.5
\ -
NH DMSO
a
Ar-H g b ‘ l
ya IU A
0.79 4.00 2.01 3.01
= [ S— [} [
14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Fig. 5 *C NMR Spectrum of 2-Ethoxy-4H;:2 4triazolo/1,5-g/quinazolin-5-on&6b)

—135.75
—128.59

—125.50
114.26

Z
|
o
14.86

26661

Vi IyT—

ZT9ET—
F
~
6L'9tt—é
3

9

<

(%)

@]

Fig. 6 Molecular structuref 2-Benzyloxy-4H4,2,4ftriazolo/1,5-g/quinazolin-5-on€6f)
(diamond-visual crystal structure)

6f
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2.2 Reactions of [1,2,4]Triazolo[1,5-a]quinazolin-5-one (6)

After the successful synthesis of the desired begyetic compounds, their
reactivity towards alkylation, reduction, thionatjachlorination, hydrogenolysis

and nitration reactions was studied.

2.2.1 Alkylation of [1,2,4]Triazolo[1,5-dquinazolin-5-ones (6) with Alkyl

Halides

Alkylation of lactamswith alkyl halides may give rise to-Mr/and O-alkylated
products, the outcome of the reaction being deperatethe pH of the reaction,
temperature, the nature of solvents, and the régotf the alkylating agents®
8 For example, alkylation of isoindolinon@) with alkyl halides (8) in
toluene under refluxing conditions in the presentea base afforde® 7,
whereas O-alkylation to the corresponding lactiheel0 occured wherr was
allowed to react with alkyl halides in chloroforrh #-15°C for 1 h, followed
by stirring at ambient temperatuf® (Scheme 11).

Scheme 11N- andO-Alkylation of the lactam group of Isoindolin-1-of¥ (85, 89

A |, toluene, 18 h, NaH

> N—R
NH 4 R-X g O
R : alkyl, aralkyl
O -
7 8 10-15°C, CHCI, 16 h N
O
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Accordingly, when thg1,2,4triazoloquinazolin-5-one6a,b,d were allowed to
react with alkyl halides1() in a molar ratio of 1:1.5 in absolute dimethyl
formamide at room temperature in the presence tfsgium carbonaté?, the
corresponding 2-alkoxy(aralkoxy)-4-alkyl(aralkylHd41,2,4triazold 1,5-
alquinazolin-5-oned 2 resulted in 62-87% yield (Table 3, Scheme 12). &¥nd

these conditions, formation of the isomeric lactthersl3was not observed.

Scheme 12Preparation of 2-Alkoxy(aralkoxy)-4-alkyl(aralky--/1,2,4/triazolo-
[1,5-a/quinazolin-5-onegl2a-r)

OR
N=(
/
N\fN
N\Rl

—

OR 62-87%
K,CO,/DMF
N=— 2~V3
) ’< 0
N ~ N rt, 18 h 12a-r
\( + X_Rl

OR
NH N::<
/
N
0 TR N\f
~N

6a,b,d 11

O\Rl

13

The productsl?a-r were obtained as colored (yellow or pale brown) solid
compounds and their structures were provedtbNMR,*C NMR, IR spectra
and microanalysis. The IR spectraldfa-r display a strong (C=0)-absorption
band at 1670-1685 ci(Fig. 7). Representativél NMR and™*C NMR spectra
are shown in Fig. 8 and 9.
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Table 3 Prepared 2-Alkoxy(aralkoxy)-4-alkyl(aralkyl)-4A-2,4ftriazolo/1,5-a/-

quinazolin-5-one¢l2a-r)

12 R R Yield [%]
a CHs 4-Br-CsH,CH,- 83
b CHs CeHsCH,CH,- 85
C CH; 4-F-CGH4CH,- 83
d CHs CsHsCHo- 82
e CH; CHsCH,- 62
f CHs CH,=CHCH,- 82
9 CHs HC=CCH,- 84
h CH3CH,- 4-Br-CsH,CH,- 85
i CH3CH,- 4-OCH;-CgH4CHo- 71
J CH3CH,- CsHsCHo- 81
k CH3CHy- HC=CCH,- 87
I CH3CHa- CH,=CHCH,- 83
m CH3C Ho- C3H 5C Ho- 70
n CH3C Hz- CH3C H2- 65
0] CH3CHy- 2,4-diC|-QH3CH2- 73
P CH3C H2- CH3C H2C H2- 66
q CH3CH,- 4-F-GH,CH,- 81
r C H3C H2C H2C H2C Ho- 4-Br-C6H4C Ho- 77
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Fig. 7 IR Spectrum of 4-Allyl-2-ethoxy-4H;2,4ftriazolo[1,5-g/quinazolin-5-on€12I)
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Fig. 8 *H NMR Spectrum of 2-Methoxy-4-phenethyl4ER, 4ftriazolo[1,5-g/quinazolin-5-
one(12b)
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Fig. 9 *C NMR Spectrum of 2-Methoxy-4-phenethyl/k2 4triazolo/1,5-g/quinazolin-5-

one(12b)
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2.2.2 Hydrogenation of [1,2,4]Triazolo[1,5-a]quinazolin-50nes (6)

2.2.2.1 Reduction of [1,2,4]Triazolo[1,5-a]quinazolin-5-oes (6) with

Lithium Aluminium Hydride

The reduction of the lactam functionality offers aasy access to cyclic
secondary or tertiary amines and plays an impomalet in alkaloid and drug
chemistry®® °3. For instance, reduction of diamino-tetrahydromyjuio[4,5-
c][2,7]naphthyridin-6(5H)-one (dihydrofolate redase inhibitor (DHFR)) (14)
by borane-tetrahydrofuran, produced the analdduwhich was found to bind
towards DHFR more effectively® (Scheme 13).

Scheme 13Reduction of Diamino-tetrahydropyrimido[4,5-c][2,7]naphthyridig{5H)-one
@ 4)[95]

NH, N—R NH, N—R
Borane/THF =
N N > )N\ | R : aralkyl
)\\ | H_N \N N
H_N N N O 2 H
2 H
14 15

Reduction of lactams to amines may be performed rogans of
diisobutylaluminum hydridé?® sodium borohydridé®” lithium aluminum
hydride,® alane!® sodium bis(2-methoxyethoxy)aluminum hydrid®
rhodium-catalyzed hydrosilylatioff? and  borane-tetrahydrofuran  (BH
THF).[%

' see the footnote in page 14
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In this work, lithium aluminium hydride has beerven preference for the
reduction of the tricyclic compounds in order to achieve (C=0)- to (GH
conversion, thus providing the desired 4,5-dihydr@,4]triazoloquinazolines
16. As a matter of fact, treatment of compour@sb,d,f,e,gwith lithium
aluminum hydride in absolute tetrahydrofuran atmdgemperature furnished the
targeted 2-alkoxy(aralkoxy)-4,5-dihydro-[1,2,4]z@o[1,5-a]quinazoline46 in
45-70% yield (Table 4, Scheme 143

Scheme 14Preparation of 2-Alkoxy(aralkoxy)-4,5-dihydro-[14triazolo[1,5-a]-
quinazolineg16a-f)

OR
OR

N={
N

N=(

_N , NN
\( LIAH ,/THF, rt, 1-3h \(
NH 45-70% - NH

16a-f

o

6a,b,d,f,e,g

Table 4 Prepared 2-Alkoxy(aralkoxy)-4,5-dihydro-[1,2,4]tdalo[1,5-a]quinazolinegl6a-f)

16 R Yield [%)]
A CHs 60
B CHsCH,- 61
C CH,=CHCH,- 55
D CHsCH,CH,CH,CHy- 45
E CeHsCH,- 70
F CeHsCH,CHy- 64
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The novel compound46a-f were obtained after column chromatography as
colorless solids and their structure was proveniy'H NMR, ** C NMR
spectra and microanalysis. The IR spectra@d-f are characterized by a weak
(NH)-band at 3167-3198 chrand a (C=N)-absorption band at 1612-1645"'cm
(Fig. 10). Representativéel NMR and™C NMR spectra ol6 are shown in Fig.

11 and 12.

Compared with the [1,2,4]triazoloquinazolin-5-ones the dihydro-
[1,2,4]triazoloquinazolined6 possess enhanced solubility in (dichloromethane,
diethyl ether and ethyl acetate) and can be converted ¢o réspective

hydrochlorides 17) by treatment with hydrochloric acid (Scheme 15).

Scheme 15Preparation of 4,5-Dihydro-[1,2,4]triazolo[1,5-a]dnazoline Hydrochlorides
17)

OR

OR ’<
4 N=
/N

N=
N/ N HCl, EtOAc N\(

N
17

16
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Fig. 10 IR Spectrum of 4,5-Dihydro-2-phenethyloxy-[1,2 iltplo[1,5-a]quinazoling16f)
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Fig. 11 *H NMR Spectrum of 4,5-Dihydro-2-ethoxy-[1,2,4]toéx1,5-a]quinazoling(16b)
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Fig. 12 *C NMR Spectrum of 4,5-Dihydro-2-ethoxy-[1,2,4]tdt1,5-a]quinazoling(16b)
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2.2.3 Thionation of [1,2,4]Triazoloquinazolin-5-ones (6)to [1,2,4]Triazolo-
[1,5-a]quinazolin-5-thiones (27)

Thioamides/thiolactams are essential building kdotk organic synthesis and
offer access to a plethora of diverse heterocyaismpounds+”
Furthermore, thioamides/thiolactams deserve inte®®ioactive compounds in
agrochemsitry and medicinal chemistfy**'* Accordingly, there are numerous
procedures for their preparation from amides amthias. Of these methods,
thionation of lactams with Lawesson’'s reageft® or phosphorous
pentasulfidé?, have been preferentially applied. In additiovesal thionating
reagents, such as hydrogen sulphide (g4, sulfur element® and
hexamethyldisilathian€&’® were reported in literature .

For example, thionation of substituted pyf8l@-d[1]benzazepine-6(7H)-ones
(18)  with phosphorous pentasulfide in the presence ofliusn
hydrogencarbonate providete corresponding thiolactam analod®)(which

were found to be highly active against renal caced#iines (Scheme 16}

Scheme 16 Thionation of SubstitutedPyrido/3,2-d//1/benzazepine-6(7H)-onefl8) to
Thiolactams(19)[119a

S
H O H R : H, halogen
N ) R? :aryl, aralkyl
PS5 NaHCQ;, 1,4-dioxane R2: aryl halides, phenol,
aralkyl
R — R - 2
R’ N / R

N« / N
R R’
18 19
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Depending on the molar ratio, phthalimif®0) was converted by Lawesson’s
reagent to either the monothionated anakig ¢r dithionated derivative2@) in
22% or 67% vield, respectivef§?” (Scheme 17).

Scheme 17 Thionation of Phthalimidg20) with 2,4-bis-(4-methoxyphenyl)-1,3-dithia-2,4-
diphosphetane-z,4-disulfi(§]e20]

i molarratio 2:1 ii: molar ratio 1:1 22

Conversion of oxindolg23) to 2-thioxoindoline 24), an important building
block for tyrosine kinase inhibitors, has been acbd with phosphorous
pentasulfide in the presence of sodium carbonatexcellent yield of 83%
(Scheme 18J**"

Scheme 18Thionation of Oxindol¢23)to 2-Thioxoindoling24)*?]

©j>:o P,S;, Na,CO,, THF ©j>:5
N B N
H

H 83%

23 24
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Orally active progesterone recepsmonistsof type26 have been obtained from
the appropriate oxindole$§25) by treatment with Lawesson’s reagent in

moderate to excellent yieltf? (Scheme 19).

Scheme 19Synthesis of Spirocyclic Thioxoindolin@6) as Progesterone Receptor Agonists
[122]

Lawesson's reagent Ar
toluene, reflux S

O >
30-90%

Ar

Irz=
Iz

25 26

Based on these bioactive thiolactams, my interessea whether the novel
[1,2,4triazoloquinazolin-5-thione87 could simply be obtained by thionation of
the corresponding [1,2,4]triazoloquinazolin-5-oréed uckily, when equimolar
amounts of [1,2,4]triazoloquinazolin-5-oneéa,b,e,f,g and phosphorous
pentasulfide were allowed to react in absolutedpye under reflux for 2 h,
the targeted 2-alkoxy(aralkoxy)y#4[1,2,4triazold1,5-gquinazolin-5-thiones
27 could be isolated in excellent yields of 85-97%oyallow solids (Table 5,
Scheme 20)%3

I The oxindoles of typ85 display progesterorentagonisticactivity .[122]
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Scheme 20 Preparation of 2-Alkoxy(aralkoxy)-4HA,2,4kriazolo/1,5-g/quinazolin-5-
thiones(27a-e)

OR
OR /<
N=
= I
N_ N P,S, / pyridine, reflux, 2 h \f
\( = NH
@(NH 85-97%
S
(@]
6a)b)e)f)g 27a'e

Table 5 Prepared 2-Alkoxy(aralkoxy)-4lAt,2,4ftriazolo/1,5-g/quinazolin-5-thiones
(27a-e)

27 R Yield [%]
A CHs 85
B CHsCHy- 92
C CH,=CHCH,- 95
D CoHsCHz- 97
E CeHsCH,CHy- 89
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The structure of the compoun@3 was proven by IR'H NMR, **C NMR
spectra (Fig. 13-15), and microanalysis. ThepB&csra of27a-fdisplay a weak
absorption band at 1244-1257 tnC=S) and the*C NMR spectra are
characterized by a (C=S) resonance at 184.9-18%6 p

Fig. 13 IR Spectrum of 2-Methoxy-4H2,4ftriazolo/1,5-g/quinazolin-5-thiong27a)

an. -
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K As exemplified by27b, the thioxo group could easily be desulfurizecv@0% hydrogen peroxide in basic
medium at ambient temperature to yiéla(Scheme 21)24

Scheme 21 Desulfurization of Thiolactarf27b)to the corresponding Lactaf6b)

OR
OR ,<
N=
I
,\‘:< N /N
N_ N 30%HO,, NaOH, rt \(
\( NH
NH
o
s
6b
27b
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Fig. 14 *H NMR Spectrum of 2-Allyloxy-4H-2,4ftriazolo/1,5-g/quinazolin-5-thiong27c)
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Fig. 15 *C NMR Spectrum of 2-Allyloxy-4H;2, 4friazolo/1,5-g/quinazolin-5-thiond27c)
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2.2.3.1 Alkylation of [1,2,4]Triazoloquinazolin-5-thiones 7) with Alkyl-

Halides

Treatment of the [1,2,4]triazoloquinazolin-5-thes?27a,d with different alkyl
halides(28) in aqueous 0.5 M sodium hydroxide solution afear@moothly the
expected thioether@9a-ein 58-73% yield™?? (Scheme 22). The analogous
reaction of27d with 2-(chloromethyl)pyridine in methanol in theepence of
sodium methoxide afforded9f in 45% yield!*?¥ and alkylation of27e with
bromoacetic acid in ethanol produced 2-phenethy[&x®,4]triazoloquinazolin-

5-ylsulfanyl-acetic acid29g)in 56% yield*?9

Scheme 22 Preparation of 2-Alkoxy(aralkoxy)-5-alkyl(aralkyliéanyl-/1,2,4ftriazolo-
[1,5-a/quinazolineg29a-g)

OR
Il\l—_
NN
OR _N
}\1:< 45-73%
N\(N NaOH/H,0 29a—gS\R1
+ X—R' OR
NH

=
S 5( 3 N~
Ei'(\’\l(\ 1
27a,d,e 28 R
S
30

The thioether29a-gwere obtained as pure, colored (yellow or browoiids
after recrystallization from ethanol and their stawe has been confirmed by IR,
'H NMR,"*C NMR spectra (Fig. 16-18) and microanalysis.
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Table 6 Prepared 2-Alkoxy(aralkoxy)-5-alkyl(aralkyl)sulfdffL,2,4ftriazolo-

[1,5-a/quinazolineg29a-g)

29 R R Yield [%]
a CH; CH,=CHCH,- 70

b CeHsCH,- CHs 73

c CHs HC=CCH,- 61

d CHs CHs 60

e CHs; CsHsCH,- 58

f CsHsCH,- Pyridin-2-ylmethyl 45

g CeHsCH,CH,- HCOOCH- 56

Fig. 16 IR Spectrum of 5-Allylsulfanyl-2-methofl;2,4/triazolo/1,5-g/quinazoling(29a)
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Fig. 17 *H NMR Spectrum of 5-Allylsulfanyl-2-methqgfty2,4ftriazolo/1,5-ag/quinazoline
(29a)
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Fig. 18 *C NMR Spectrum of 5-Allylsulfanyl-2-methqgy2,4ftriazolo/1,5-g/quinazoline
(29a)
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2.2.4 Chlorination of [1,2,4Triazoloquinazolin-5-ones (6) with Oxalyl
Chloride or Phosphorous Oxychloride to give 5-Chloo-[1,2,4triazolo-

quinazolines (31}

After having prepared successfully a numbeflg2,4triazold1,5-gdquinazolin-5-
thiones27, it was of interest to convert the lactam moieaty6iinto an imidoyl
chloride functionality 81), which was not only expected to be a valuable
compound for further nucleophilic displacement tieas but also may contribute
as a pharmacophore to the bioactivity6of

For example, it has been demonstrated that inttaiuof electron withdrawing
atoms or groups in ring positions 5, 6 and 8 of {ig2,3]triazolo[1,5-
aJquinazolines XXX) or [1,2,4]triazolo[3,4-a]phthalazine XXXI) enhance
strongly the binding affinity towards benzodiazepiand adenosine 1A Aja

receptorg™?’ 1%

1

>\ R : alkyl, aryl
\@( — N5

XXXI

Within this thesis, conversion of [1,2,4]triazolag@azolin-5-oneg6) into 5-chloro-
[1,2,4triazold 1,5-dquinazolines 31 has been successfully achieved by
chlorination with either oxalyl chloride in boilint,1,2-trichloroethane for 19'H!

or with phosphorous oxychloride in boiling benzéme2 h, followed by trituration

with a saturated solution of potassium carbon&ehéme 23)*%
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Scheme 23Preparation of 2-Alkoxy(aralkoxy)-5-chlorf2,4ftriazolo/1,5-g/quinazolines
(31a-f)

i,19h OR
OR 70-80% ,<
80% N
N= =
N\(N N\(
Ej;(NH ©/\(N
0 i, 2 h cl
L
80-91% 3l1la-f

6a,b,d,e,f,g

i : C,0,Cl,, 1,1,2-trichloroethane ii : POCI benzene

The synthesized 5-chlofd-2,4triazoloquinazolines3la-f were obtained as
colored (yellow or brown) solids and were purifieg recrystallization from
tetrahydrofuran.

Conversion ob into 31 could be monitored either by IR spectroscopy or kyer
chromatography. Samples were taken at variousvisitenf time and examined by
IR spectroscopy. The formation o081 was accompanied by the gradual
disappearance of the characteristic (C=0) ban@ aff 1685-1705 cih(Fig. 19).
RepresentativeH NMR and™C NMR spectra 081 are shown in Fig. 20 and 21.
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Table 7 Prepared 2-Alkoxy(aralkoxy)-5-chlorfi 2, 4triazolo/1,5-g/quinazolineg31a-f)

31 R Yield [%] with | Yield [%] with
C,0.Cl; POCk
a CHs 70 80
b CH3CH,- 72 89
C CH,=CHCH,- 70 87
d CH3CH,CH,CH,CH,- 60 81
e CeHsC Ho- 80 90
f CsHsCHCH,- 75 91

Fig. 19 IR Spectrum of 5-Chloro-2-methofy;2,4ftriazolo/1,5-a/quinazoling(31a)

4000 Sann S&00 2800 2400 2000 1200 1800 1400 1200 1000 a0 [} 400

! Although both methods gave acceptable yields, #mction of 6 with phosphorous oxychloride is more
advantageous with regard to short reaction timehégider yields
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Fig. 20 *H NMR Spectrum of 5-Chloro-2-phenethylgy2,4ftriazolo/1,5-g/quinazoline
(31f)
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Fig. 21 *C NMR Spectrum of 5-Chloro-2-phenethylgky2,4triazolo/1,5-a/quinazoline
(31f)
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2.2.4.1 Hydrazinolysis of 5-Chloro{1,2,4triazoloquinazolines (31) with
Hydrazine Hydrate

By hydrazinolysis of 31a,b,d,e,f,g in boiling ethanol were formed the
corresponding [1,2,4]triazolo[1,5-a]quinazolin-5hydrazines32 in good yields
of 60-78% (Scheme 24%24 Likewise, the appropriate thioxo derivativeég
could be transformed in®82 as well in satisfactory yields of 61-674%"

The IR spectra of the [1,2,4]triazoloquinazolin{shydrazines 32a-f are
characterized by a (NH) absorption band at 3183t32&i' (Fig. 22).
RepresentativeH NMR and™C NMR spectra are shown in Fig. 23 and 24.

Scheme 24 Preparation of 2-Alkoxy(aralkoxy)-[1,2,4]triazolofA-a]quinazolin-5-yl-
hydrazineg32a-f)

OR hydrazine hydrate, EtOH

}\I‘:< 1-3 h, 80°C
N
N\f 60-78% OR OR
~N ;\l:< }\I—— N
NN N\(
CI L o —_—
31 OR _N NH

61-67%

W
NN )
Y hydrazine hydrate, EtOH 2
Y g Y 32a-f
NH 16 h, 80°C
S
27
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Table 8 Prepared 2-Alkoxy(aralkoxy)-[1,2,4]triazolo[1,5-a)nazolin-5-yl-hydrazines
(32a-f)

32 R Yield[%]
A CHs 60
B CHsCHy- 69
C CH,=CHCH;- 71
D CHsCH,CH,CH,CH,- 62
E CoHsCHy- 78
F CeHsCH.CH,- 72

Fig. 22 IR Spectrum of 2-Benzyloxy-[1,2,4]triazolo[1,5-ajgazolin-5-yl-hydrazin€32e)
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Fig. 23 *H NMR Spectrum of 2-Benzyloxy-[1,2,4]triazolo[1Jsrzsinazolin-5-yl-hydrazine
(32e)
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Fig. 24 *C NMR Spectrum of 2-Benzyloxy-[1,2,4]triazolo[1]6tdnazolin-5-yl-hydrazine
(32e)
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2.2.4.1.1 Reaction of [1,2,4]Triazoloquinazolin-5-yl-hydrames (32) with

Aldehydes and Ketones

When equimolar amounts of compound3?a,e,f were reacted with
benzaldehyde, acetone or acetophen@3®} in boiling ethanol for 1-3 h, the
expected hydrazon&84) resulted in good yields of 68-79%™ (Scheme 25).
The synthesize®4a-d were characterized byd NMR and**C NMR spectra
(Fig. 25, 26) and microanalysis.

Scheme 25Preparation of N-Aryl(alkylaryl)idene-N2-alkoxy(aralkoxy)-[1,2,4]triazolo-
[1,5-a]quinazolin-5-yl-hydrazine4a-d)

OR
OR ;\|:<
}\‘:< 0 NN
N_ N )k ethanol, 80°C, 1-3 h \(
\( + Rl Rz s — N
68-79%
N L
HNVN_ R
N— <
H NH2 R’
32a,ef 33 34a-d

Table 9 Prepared N-Aryl(alkylaryl)idene-N2-alkoxy(aralkoxy)-[1,2,4]triazolo-
[1,5-a]quinazolin-5-yl-hydrazine4a-d)

34 R R R’ Yield[%)]
a CHs; CHs; CH; 70
b CesHsCHo- CHs CHs; 73
C C5H5CH2CH2- H C6H5 79
d CsHsCH,CH,- CH; CeHs 68
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Fig. 25 *H NMR Spectrum of N-Isopropylidené«2-benzyloxy-[1,2,4]triazolo[1,5-a]-

quinazolin-5-yl-hydraziné34b)
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Fig. 26 *C NMR Spectrum of N-Isopropyliden&{8-benzyloxy-[1,2,4]triazolo[1,5-a]-

quinazolin-5-yl-hydraziné34b)
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2.2.4.1.2 Reaction of [1,2,4]Triazoloquinazolin-5-yl-hydrames (32) with

1,1-Carbonyldiimidazole and Carbon Disulfide

Reaction of32b,e with 1,1-carbonyldiimidazole in a molar ratio of 1:1.2 in
boiling absolute toluene for 3 h provided the urdtitherto unknown bis-
[1,2,4]triazolo[1,5-a:4,3-c]quinazolin-3-ones36@,b) in 45-50% vyield. 32
Similarly, the corresponding thioxo derivativ&ga,bcould be obtained in 56-61
% vyield from the reaction Bd2e,fwith carbon disulfide in a molar ratio of 1:10
in boiling pyridine for 2 K3 (Scheme 26).

Scheme 26 Preparation of 2-Alkoxy(aralkoxy)-bis-[1,2,4]trialodl,5-a:4,3-c]quinazolin-3-
ones(thiones(36, 37)

OR OR

CDI, toluene

=
N y/, N N / N
100-110°C, 3 h \(
45-50% /Nj\ — N
7=o
N=N" N \
H

OR
N N—
N— \</ N
/ L u—
NN 35 36
\( (not isolated)
N —
N—
H NH,

32b.ef /N:<

CS,, pyridine N N
110°C, 2 h \(
> N
56-61% \ >=S
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The IR spectra 086a,b display strong (C=0) absorption bands at 1705 and
1709 cnit (Fig. 27),and the™C NMR spectra oB7a,bare characterized by a
(C=S) resonance at 185.00 and 185.7 ppm (Fig. 28).

Table 10 Prepared 2-Alkoxy(aralkoxy)-bis-[1,2,4]triazolo[2#&4,3-c]quinazolin-3-
ones(thiones36, 37)

Entry R Yield[%]
36a CH3CH,- 45
36b CsHsCHo- 50
37a CsHsCH,- 61
37b CsHsCH>CH,- 56

Fig 27 IR Spectrum of 2-Ethoxy-bis-[1,2,4]triazolo[1,5-a:4¢Bjuinazolin-3-ong36a)
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Fig. 28 *C NMR Spectrum of 2-Phenethyloxy-bis-[1,2,4]triagb/5-a:4,3-c]quinazolin-3-

thione(37hb)
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2.2.4.2 Reaction of 5-Chloro{1,2,4triazoloquinazolines (31) with

Hydrazides

Replacement of the chlorine in compourddsby different hydrazide$38a-d)
occurred smoothly in boiling toluene to produce [th&,4]triazoloquinazolin-5-
yl-carbohydrazide$39a-f)in good yields of 65-76% (Scheme #7, which as
themselves deserve interest as bioactive compoandsfurthermore should
open access to a number of triazolo-anellated cong® such as bis-

[1,2,4]triazoloquinazolines.

Scheme 27 Preparation of N-(2-Alkoxy(aralkoxy)-[1,2,4]triazwll,5-a]quinazolin-5-yl-
carbohydrazide¢39a-f)

OR OR
= ,N:<
N\fN 0 M N
©;¢N + HZN\N)J\R1 toluene, 80-100C, 2-3 h _ /\N(
H 65-76%

< HN\N/K )

H R
3la,b,e 38a-d 39a-f

The IR spectra o89a-f are characterized by a strong-(C=0) absorptior lzdn
1660-1670 and a weak (NH) band at 3189-3210,craspectively (Fig. 29).
RepresentativeH NMR and™C NMR spectra are shown in Fig. 30 and 31
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Table 11 Prepared N-(2-Alkoxy(aralkoxy)-[1,2,4]triazolo[1 &lguinazolin-5-yl-
carbohydrazide¢39a-f)
39 R R Yield[%)]
a CH3 CH3 67
b CHs CeHs 71
C CHjs 3-pyridyl 65
d CH3CH,- CeHs 68
e CH3CH,- 3-pyridyl 70
f CeHsCH,- CHs 76

Fig. 29 IR Spectrum of N-(2-Methoxy-[1,2,4]triazolo[1,5-ajqazolin-5-yl-acetohydrazide

(39a)
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Fig. 30 'H NMR Spectrum of N-(2-Ethoxy-[1,2,4]triazolo[1,Fgainazolin-5-yl-
benzohydrazid€39d)
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Fig. 31 C NMR Spectrum of N-(2-Ethoxy-[1,2,4]triazolo[1 Frainazolin-5-yl-
benzohydrazid€39d)
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2.2.4.3 Synthesis of Bis-[1,2,4]triazolo[1,5-a:4,3-c]quinadines (41)

After having successfully elaborated the synthesithe hydrazideg§9a-f, my
interest arose wether these compounds could be-cptidensed to the novel
bis-[1,2,4]triazoloquinazolines of typ&l. Actually, when31a,b,f were treated
with acylhydrazine88in a molar ratio of 1:2 in absolute toluene, thienarily
formed acylamidrazone®) underwent smoothly a base-catalyzed cyclization to
provide the corresponding bis-[1,2,4]triazolo[1;8;8-c]quinazolinegt1™ 134
(Scheme 28). This approach proved to be succdssftiie preparation ofla-c

" but failed in the case dfLd-f.

Therefore, the amidrazon89b,c,dwere treated witlphosphorous oxychloride
at refluxing temperature for 2 h to furnish thepesive intermediate42d-f,
which upon subsequent neutralization with saturgpetassium carbonate

solution or aqueous ammonia delivered the targétedf. "]

™ The Bis-[1,2,4]triazolo[4,3-a:8 -c]quinazoline of type&XXXIl has been reported to exhibit antitoxoplasmosis

activity. %!
R
.
\

N
N\f R : NHPh
N
\ R
N—N
XXX

" Compound#la-ccould also be obtained by reactior3@b,f with formic and acetic acid® (Scheme 29).

Scheme 29 Reaction o82b,f with formic and acetic acid

OR OR

N=

= 1=
N ACOH or HCQH , reflux, 1-3 h %
CLt S04

R

A

32 b, f 41a-c
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Scheme 28Preparation of 2-Alkoxy(aralkoxy)-bis-[1,2,4]trialogl,5-a:4,3-c]quinazolines
(41a-f)

OR
N=
N\rN
@(N
Cl
3la,b,f
(0]
HzN\N)J\R1
H
refluxing, toluene toluene, or dioxane
1-3h refluxing, 14-20 h
OR B OR | - .
OR OR
N= N=
N —:<N N_ N = =
\( POCL, 2h A \f NYN NYN
N o 7 al (:((N o — @(N
Oy
HN\NJLRl HN\N/)\Rl HN\NJLR1 HN\N/)iRl
H H
39 — - - 40 -
42
NaH
68-77%
OR 50-55%
5\':<N OR
N/
Y i
N Y
e L
-N X
\ R
N=N
41d-f
41a-c
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The completion of the internal cyclization was nored by IR spectroscopy:
disappearence of the (C=0) and (NH) absorption $aatd1650-1670, 3173-
3194 cni signaled complete conversion4fior 42to 41

The tetracyclic compounddl were obtained as solid materials and their
structure was confirmed by IR4 NMR and™*C NMR spectra (Fig. 32-34) and
microanalysis. In addition, the structure of comm@bu4lb has been

unambiguously proven by X-ray crystallography (AE8).

Table 12 Prepared 2-Alkoxy(aralkoxy)-bis-[1,2,4]triazolo[2d&4,3-c]quinazolineg41a-f)

41 R R Yield[%]
a CH3CH,- H 50

b CH3CH,- CH; 55

C C5H5C HzC Hz- H 51

d CH3CH,- CsHs 68

e CH3 C5H5 75

f CHs 3-pyridyl 77
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Fig. 32 IR Spectrum of 2-Ethoxy-3-methyl-bis-[1,2,4]triagdl,5-a:4,3-c]quinazoling41b)
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Fig.33 'H NMR Spectrum of 2-Phenethyloxy-bis-[1,2,4]triag]5-a:4,3-c]quinazoline
(41c)
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Fig. 34 *C NMR Spectrum of 2-Phenethyloxy-bis-[1,2,4]triafb/5-a:4,3-c]quinazoline

(41c)
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Fig. 35 Molecular structure of 2-Ethoxy-3-methyl-bis-[1Rrizolo[1,5-a:4,3-c]quinazoline
(41b) (diamond-visual crystal structure)
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2.2.4.4 Reaction of 5-Chloro{1,2,4triazoloquinazolines (31) with

Carbazates

Analogously to the reaction with hydrazides, theregponding reaction of
compounds31 with carbazates4@Ba,by according to literaturé* produced
smoothly [1,2,4]triazoloquinazolin-5-yl-hydrazinarboxylic acid esters of type
44in 73-80 % vyield as colorless solids (Scheme 30)

Scheme 30 Preparation of N-(2-Alkoxy(aralkoxy)-[1,2,4]triazmjll,5-a]quinazolin-5-yl)-
hydrazinecarboxylate@4a-d)

OR

@)

=
N N /
H.N ) benzene, 90-119C, 2-3 h \(
N 4 TN OR -
H
Cl

73-80% N

3la,b 43 44a-d

The IR spectra ofi4a-d display a strong (C=0) absorption band at 17068171
and a weak (NH) absorption band at 3198-3261, aespectively (Fig. 36), and
compounds44a-d were further characterized Bid NMR, *C NMR spectra
(Fig. 37, 38) and microanalysis.
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Table 13 Prepared N-(2-(Alkoxy(aralkoxy)-[1,2,4]triazolo[}:& quinazolin-5-yl)-hydrazine-
carboxylateg44a-d)

44 R R Yield[%)]
a CHs CH3CHy- 73
b CHs CeHsCHo- 75
C CH3C Hz- CH3C Hz- 74
d CH3CH,- CsHsCH,- 80

Fig. 36 IR Spectrum of Benzyl N-(2-ethoxy-[1,2,4]triazol&fR]quinazolin-5-yl)-hydrazine-
carboxylate (44d)
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Fig. 37 '"H NMR Spectrum of Benzyl N-(2-ethoxy-[1,2,4]triafb)5-a]quinazolin-5-yl)-
hydrazinecarboxylatét4d)
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Fig. 38 3C NMR Spectrum of Benzyl N-(2-ethoxy-[1,2,4]triafbj5-a]quinazolin-5-yl)-
hydrazinecarboxylatét4d)
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2.2.4.5 Reaction of 5-Chloro{1,2,4triazoloquinazolines (31) with Sodium
Azide

When 5-chlord-1,2,4triazoloquinazolines3la,b,e,fwere reacted with sodium
azide in a molar ratio of 1:1.2 in absolute diméfoymamide for 24 h at 9€C,
the aimed 2-alkoxy(aralkoxy)-tetrazdld;:3-d[1,2,4triazold 1,5-gquinazolines
46 a-dwere formed via the (not isolated) intermediatBss colorless solids in
51-60% vyield**® (Scheme 31). The novel tetrazdl2,4triazoloquinazolines
46° have been characterized By NMR, **C NMR spectra (Fig. 39, 40) and

microanalysis.

Scheme 31 Preparation of 2-Alkoxy(aralkoxy)-tetrazofd3-¢//1,2,4kriazolo/1,5-a/-
quinazolineg46a-d)

OR
N=
N=(
I |

N\fN NaN, DMF, 90°C, 24 h N\f
N

N
+
cl N=N=N
31a,b,ef 45
OR
N=—
/
N\fN
_ =
53-60% N{
\ N
N—N
46a-d

° Transformation 082 with nitrous acid at -8C for 30-40 min afforded the tetrazole produtisin 57-63%
yield *?*! (Scheme 3p

Scheme 32Transformation 082 to 46 by Nitrous Acid

OR
OR

o =

/ NN

N\r N NaNG, ag HCI (10%), -5C, 30-40 min \(

_N 57-63% AN
\ )
N—N
46

N~
H NH,

32
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Table 14 Prepared 2-Alkoxy(aralkoxy)-tetrazo)d-3-¢//1,2,4fkriazolo/1,5-a/quinazolines
(46a-d)

46 R Yield[%]
A CHs 54
B CHsCHy- 53
C CeHsCH,- 51
D CeHsCH,CHs. 60

Fig. 39 'H NMR Spectrum of 2-Ethoxy-tetrazgh3-¢//1,2,4kriazolo/1,5-g/quinazoline
(46b)
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Fig. 40 *C NMR Spectrum of 2-Ethoxy-tetrazgth3-//1,2,4kriazolo/1,5-a/quinazoline
(46b)
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2.2.4.6 Reaction of 5-Chloro{1,2,4triazoloquinazolines (31) with

Methyl 3-Amino-thiophene-2-carboxylate

The beforementioned facile nucleophilic displacenoéthe chlorine atom i1
prompted me to investigate the reactior3divith methyl 3-amino-thiophene-2-
carboxylate 47) which theoretically should provide access to thavel
pentacyclic compounds of ty@®. In fact, whern31d,ewere reacted with7 in
absolute dioxane in a molar ratio of 1:1.6, follawey addition of sodium
hydride, the targetedi9a,bcould be isolated from the reaction mixture ina6@l
81% yield (Scheme 33

The IR spectra of compound8 are characterized by a (C=0) stretching at 1670
or 1667 crit (Fig. 41).

Scheme 33 Preparation of 3H-Thieng3,2-d/pyrimidin-4-onef4,3-¢//1,2,4friazolo/1,5-
a/quinazolineg49a,b)

N:f< N\(
/ NH
NN ’ /
Y 7Y - N Q
+ O— 1,4-dioxane,90-110°C, 21 h
O

N s > HN
o) —
Cl @
31d,e 47 B a8
(not isolated)
OR
=
Y
NaH @(\(
S N (@)
69 or 81% N|
~ g
49a,b
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Table 15 Prepared 3H-Thieng3,2-djpyrimidin-4-onef4,3-¢//1,2,4ftriazolo/1,5-a/-

quinazolineg49)

49 R Yield [%]
A CHsCH,CH,CH,CH,- 81
B CoHsCHz- 69

Fig. 41 IR Spectrum of 2-Pentyloxy-(3H-thief®2-djpyrimidin-4-onef4,3-¢//1,2,4/-
triazolo/1,5-a/quinazoling(49a)
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2.2.4.7 Reaction of 5-Chloro{1,2,4triazoloquinazolines (31) with Sodium
Alkoxides

When31b,e,fwere reacted at ambient temperature with sodiumxalkes in the
corresponding alcohol as solvent, the novel 2, %<aigy-

[1,2,4triazoloquinazolines 50a-d) could be obtained in 45-52% yield
(Scheme 34).

Scheme 34 Preparation of 2,5-Dialkoxy(aralkoxylt,2,4friazolo/1,5a/quinazolines
(50a-d)

OR OR
=, v
N/ NN
EtONa or MeONa ,EtOH or MeOH \(
N > _N
45-52%

Cl oL,

31b,ef 50a-d

The structure of50a-d, which are colorless and stable solids, follows

unambiguously from their IR'H NMR, *C NMR spectra (Fig. 42-44) and
microanalysis.

Table 16 Prepared 2,5-Dialkoxy(aralkoxyt,2,4kriazolo/1,5-g/quinazolineg50a-d)

50 R R Yield[%]
A CHsCHo- CHs 45
B CeHsCH,- CHs 50
C CeHsCHy- CHsCHo- 51
D CsHsCH,CH,- CHaCH,- 52
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Fig. 42 IR Spectrum of 2-Benzyloxy-5-ethg%y2,4ftriazolo/1,5-a/quinazoling(50c)
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Fig. 43 'H NMR Spectrum of 2-Benzyloxy-5-eth@ky2 4triazolo/1,5-g/quinazoline(50c)
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Fig. 44 3C NMR Spectrum of 2-Benzyloxy-5-ethgik 4triazolo/1,5-a/quinazoline(50c)
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2.2.4.8 Reaction of 5-Chloro-[1,2,4]triazoloquinazoline (31 with Ethanol-
amine

Refluxing a mixture ofcompound31f with 2-amino-ethanol51) in absolute
dioxane provided the [1,2,4]triazolo[1,5-a]quinaaed-ylamino)-ethanob2 as

a colorless solith 45% yield™® which was characterized by microanalysis, IR,
'H NMR, and™C NMR spectra (Scheme 35).

Scheme 35Preparation of 2-(2-Phenethyloxy-[1,2,4]triazolofta]quinazolin-5-ylamino)-
ethanol(52)

’—<OR OR
N= n=(
N\fN N N
1,4- dioxane 100-110°C, 19 h \(
N + HZN\/\OH -
N
Cl

45%

HN_~—0H
31f ol 52
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2.2.5 Hydrogenolysis of 2-Benzyloxy-[1,2,4]triazolo[1,5Jguinazolin-5-one
(6f) to 1,2,4,5-Tetrahydro-[1,2,4]triazolo[1,5-a]ginazolin-2,5-dione (53)

The benzyl group has found common use in organengdtry as a suitable
protecting group that can be removed under neutahditions by
hydrogenolysis**! Accordingly, catalytic hydrogenation of the 2-bgloxy-
[1,2,4]triazoloquinazolin-5-one 6f should deliver the corresponding
[1,2,4]triazoloquinazolin-2,5-dion&3 suited with a semicyclic semicarbazide
functionality® In fact, hydrogenolysis @ ¢ on Pd/C in tetrahydrofuran cleanly
afforded 1,2,4,5-tetrahydro-[1,2,4]triazflg5-dquinazolin-2,5-dioneq3) as a
colorless solid in excellent yield of 95% (Schesig.

The structure of compoursB follows unambiguously from microanalysis, IR,
'H NMR and"*C NMR spectra (Fig. 45-47) .

P Triazoloquinazolines containing dicarbonyl functidities XXXIll are receiving growing interest due to their

. . A . . . 142
remarkable biological activities such as treatnaamt prevention of ischemia and hemorrha[gla.]

H
N—N

E;(M /&O R: H, alkyl, aryl, alkoxy
N R alkyl, halogen, cyano, amine, nitro
R! H/go
XXX
9 Attempts, to remove the alkoxy groups@d,b by means of BByor trifluoroacetic acid in dichloromethane

to deliver the corresponding [1,2,4]triazoloquioiaz-2,5-dione53 failed (Scheme 36).

Scheme 36 Failed deprotection dda,b

OR i HN—/<
N=< —//—» ,\II/N
N \(
\/( NH
[:[ _NH ” 5
o 7§ 53

i CF,COOH, DCM ii: BB, DCM
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Scheme 37Preparation of 1,2,4,5-Tetrahydro-[1,2,4]triazolgBa]quinazolin-2,5-dione

(53)

OR
N=
,\’,\(N Pd/C, H, THF
NH 95%
0
of

O
HN’(

#IY/N
[ :[ _NH
O
53

Fig. 45 IR Spectrum of 1,2,4,5-Tetrahydro-[1,2,4]triazoldda]quinazolin-2,5-dion€53)
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Fig. 46 'H NMR Spectrum of 1,2,4,5-Tetrahydro-[1,2,4]triaddl,5-a] quinazolin-2,5-dione

(53)
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Fig. 47 *C NMR Spectrum of 1,2,4,5-Tetrahydro-[1,2,4]triaf|5-a]quinazolin-2,5-dione
(53)
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2.2.5.1 Alkylation of [1,2,4]Triazolo[1,5-a]quinazolin-2,5-dione (53) with

Benzyl Bromide

When 53 was treated with benzyl bromid&4) in a molar ratio of 1:3 in
absolute dimethyl formamide, the dibenzylated pobdd was formed in 79%
yield (Scheme 38). The structure %% was confirmed by micronanalysis, and
IR, 'H NMR, **C NMR spectra (Fig. 48-50). The IR spectrum of comm 55

is characterized by a weak (C=0) absorption baria® cn.

Scheme 38Preparation of O,N-Dibenzyl-[1,2,4]triazolo[1,5-alnazolin-5-ong55)

g
79% ©i,(” 2
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Fig. 48 IR Spectrum of 2-Benzyloxy-4-benzyl-4H-[1,2,4]wilail,5-a]quinazolin-5-ong55)
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Fig. 49 *H NMR Spectrum of 2-Benzyloxy-4-benzyl-4H-[1,2ia}wlo[1,5-a]quinazolin-5-
one(55)
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Fig. 50 **C NMR Spectrum of 2-Benzyloxy-4-benzyl-4H-[1,8aHolo[1,5-a]quinazolin-5-
one(55)
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2.2.6 Nitration of 2-Allyloxy-[1,2,4]triazolo [1,5-dquinazolin-5-one (6e) to
8-Nitro-1,2,4,5-tetrahydro-[1,2,4]triazold 1,5-dquinazolin-2,5-dione (58)

The nitro group represents an important pharmaaephm various
pharmaceutical8*****! and serves as a valuable precursor for furthematal
transformations in organic synthesl§!® Hence, it became of interest to
investigate the nitration of the novel tricyclicnapoundss. For this purposege
was treated with potassium nitrate in concentratéfiiric acid at GC, followed
by stirring at room temperature for 17 h accordinditerature.**”! However,
not the expected 2-allyloxy-8-nitro-[1,2,4]triazfilgb-gdquinazolin-5-one57
was obtained but instead 8-nitro-1,2,4,5-tetramdrd,4]triazoldl1,5-
alquinazolin-2,5-dione58) was formed in 54% yield, the structure of which
has been established by micronanalysis,fR, NMR and 'H NMR spectra
(Fig. 51-53). The IR spectrum of compoub8 is characterized by two weak
(C=0) absorption bands at 1696 and 1718.cm

Scheme 39 Nitration of 2-Allyloxy-[1,2,4]triazol@l,5-g/quinazolin-5-on€6e)

O
HN—X
O,N N\(N
— =
N 54% NH
N=
I KNO, / H,SO, o)
NN
\( 0-5°C 30 min, 17h 58
NH
o=
(e} N=
O.N I\II N
6e 2
TR b
/ NH
/
O
57
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Fig. 51 IR Spectrum of 8-Nitro-1,2,4,5-tetrahydro-[1,2,43izolo/1,5-g/quinazolin-2,5-dione
(58)

"
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Fig. 52 *H NMR Spectrum of 8-Nitro-1,2,4,5-tetrahydro-[1]&i4zolo/1,5-a/quinazolin-
2,5-dione(58)
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Fig. 53 *C NMR Spectrum of 8-Nitro-1,2,4,5-tetrahydro-[1]#jazolo/1,5-g/quinazolin-
2,5-dioneg(58)
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3 Experimental

Melting points
Melting points (uncorrected) were determined onettr FP 62
IR Spectra

Shimadzu FT-IR 8300
Measured as KBr-pressling or as film on NaCl plate

'H NMR Spectra

Bruker AMX 400 (400 MHz)

Chemical shif measured in ppm

Internal standard: Trimethylsilane (TMS)

DMSO-d;, D,O, and CDd as solvents

Number of protons determined by integration
Abbreviation of signal multiplicity;

s = singlet, d =duplet, t =triplet, q = quérten = multiplet
Coupling constanl measured in Hz

3C NMR Spectra

Bruker AMX 400 (101 MHz)

Chemical shif6 measured in ppm
Internal standard: Trimethylsilane (TMS)
DMSO-d;, D,O, and CDd as solvents

Mass Spectra

HRFAB-Mass spectraMass spectrometer VG 70- 250S
ESI- Mass spectra: Varian MS 1200L

Elemental analysis

Heraeus CHN-O-Rapid

87



Thin layer chromatography

DC-Mikrokarten polygram SIL G/U}, from the Macherey-Nagel Firm, Duren
Thickness: 0.25 m

Column chromatography

Kieselgel ICN Silica 100-200, aktiv 60 A

Drying agent for organic phases

Dry magnesium sulfate

General procedure for the preparation of Dialkyl N-Cyanoimidocarbonates

(2a-d)

Under ice cooling, cyanogen bromide (10 mmol) wddea dropwise to a
stirred mixture of sodium hydroxide (20 mmol), dob (20 mmol) in MTBE
(10 mL) over 1.5 h. After the addition was compjetee mixture was stirred at
0-5 °C for an additional 2 h, at the end of the holdjmeriod, the reaction
mixture was filtered and the salt was washed withB® (5 mL). The filtrates
were collected and added to a stirred mixture dfwsa carbonate (10 mmol),
triethylamine (0.2 mmol) and few drops of waterMiTBE (5 mL). The flask
contents were cooled at’Q, cyanogen bromide (10 mmol) was added dropwise
over 1 h while maintaining the reaction mixturé® °C. After the addition was
complete, the mixture was stirred for 1 h at 5°C0and then warmed to room
temperature for 30 min. The reaction mixture wéerked, and the solvent was
removed under reduced pressure to give the desidealkyl N-
cyanoimidocarbonates.
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Dimethyl N-Cyanoimidocarbonaté®a)

z

~W—=

Z

S

e O

Yield: 50% (1.14 g), yellow oil; IR (film): 2205 @N), 1614 (C=N)cm™; *H
NMR (DMSO-dg): &(ppm): 4.32 (s, 6H)*C NMR (DMSO+g): &(ppm): 9.05,
13.27, 113.23, 164.35;,8¢N,0, [114.10]; MS (El): 114.

Diethyl N-Cyanoimidocarbonatéb)

Z-WwW—=Z

/\OJ\O/\

Yield: 53% (1.5 g), yellow oil; IR (film): 2219 €N), 1614 (C=N) cnt; 'H
NMR (DMSO-de): 8(ppm): 1.34 (t,J = 7.07 Hz, 6H), 4.38 (o = 14.13 Hz,

4H); °C NMR (DMSO4dg): & (ppm): 14.16, 14.42, 59.50, 70.32, 113.47,
163.55; GH1oN,0, [142.16]; MS (EI): 142.
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DiisopropylN-Cyanoimidocarbonat@c)

Z

~W—=

—2Z2

NS

Yield: 40% (1.21 g), colorless oil; IR (film): 22q&=N), 1612 (C=N) cnt; *H
NMR (DMSO-ds): 8(ppm): 1.47 (d) = 7.35 Hz, 12H), 4.95-5.02 (m, 2HJC
NMR (DMSO-dg): 8(ppm): 9.05, 22.05, 22.17, 22.22, 22.43, 46.35,.034
162.60; GH14N,0, [170.21]; MS (EI): 170.

Diallyl N-Cyanoimidocarbonat@d)

Z~W—2Z

MOJ\O/\/

Yield: 48% (1.6 g), colorless oil; IR (film): 221(@=N), 1611 (C=N) crit; 'H
NMR (DMSO-ds): &(ppm): 4.92 (d, J = 5.68 Hz, 4H), 5.32-5.45 (m, 4H), 6.05-
6.13 (m, 2H);"*C NMR (DMSO4ds): & (ppm): 58.89, 69.60, 113.82, 116.40,
115.65, 118.12, 119.43, 165.44H30N,0, [166.18]; MS (El): 166.
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Dipentyl N-Cyanoimidocarbonatée)

Yield: 50% (2.26 g), colorless oil; IR (film): 22q&=N), 1614 (C=N) cnf; *H
NMR (DMSO-dg): 8(ppm): 0.95 (tJ = 7.40 Hz, 6H), 1.38-1.45 (m, 8H), 1.71-
1.75 (m, 4H), 4.35 (tJ = 7.6 Hz, 4H);"*C NMR (DMSO4dy): 5(ppm): 4.25,
21.90, 22.20, 22.51, 32.48, 34.02, 62.65, 65.342/676.81, 113.24, 163.29;

DibenzylN-Cyanoimidocarbonatéf)

Yield: 55% (2.92 g), yellow oil; IR (film): 2205 @N), 1614 (C=N) cnt; 'H
NMR (DMSO-dg): &(ppm): 4.60 (s, 4H), 7.21-7.83 (m, 10H)C NMR
(DMSO-dg): &(ppm): 65.75, 67.40, 114.34, 116.83, 127.72, 1281%8B.24,

128.37, 128.67, 128.85, 129.28, 129.90, 141.32,4B6TCsH14N,0, [266.30];
MS (EI): 266.
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DiphenethyIN-Cyanoimidocarbonat@®q)

Z~W—2=2

O J

Yield: 52% (3.06 g), yellow oil, IR (film): 2205 @N), 1610 (C=N) crit; *H
NMR (DMSO-dg): &(ppm): 2.82 (tJ = 7.30 Hz, 4H), 3.96 (1] = 7.41 Hz, 4H),
7.19-7.50 (m, 10H)**C NMR (DMSO4ds): 5(ppm): 39.20, 43.23, 63.68, 68.28,
114.23, 125.12, 125.76, 127.12, 127.45, 128.12,3412828.86, 129.32, 129.67,
142.23, 163.23; GH1gN,0, [294.36]; MS (EI): 294.

General procedure for the preparation of 2-Alkoxy(aalkoxy)-4H-
[1,2 4]triazold1,5-dquinazolin-5-ones (6a-9)

10 mmol of 2-hydrazinobenzoic acid was added povtise to a stirred solution
of 2a-g (10 mmol) in ethanol (20 mL) at @C. Afterwards triethylamine (30
mmol) was added dropwise over a period of 30 mifierAthe addition was
complete, the reaction mixture was left to stirewnght at room temperature.
Acidification of the mixture was performed by corldCl under ice cooling
followed by refluxing for 1-3 h. After cooling, thmixture was poured into
ice/water, the resulting solid was filtered, washeidh water and dried.
Recrystallization from tetrahydrofuran gave anabfy pure coloreda-g
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2-Methoxy-4H{1,2 4triazold 1,5-dquinazolin-5-on€6a)

O

N={
N\fN

[ j: _NH
O

Yield: 60% (1.29 g), yellow solid; Mp.: 22&: IR (KBr): 1685 (C=0) cr; 'H
NMR (DMSO-ds): 8(ppm): 3.99 (s, 3H), 7.48-8.15 (m, 4H), 13.15 (d);1"°C
NMR (DMSO-s): 8(ppm): 57.16, 114.25, 116.83, 125.50, 128.58, 185.7
136.12, 147.87, 159.93, 168.26,08:N,0,[216.20]: calcd.: C 55.56, H 3.73, N
25.91; Found: C 55.38, H 3.83, N 25.99; MS (E1)621

N

2-Ethoxy-4H{1,2 4triazold 1,5-dquinazolin-5-on€6b)

O

N=(
N\fN
(>;(NH
O
Yield: 60% (1.38 g), yellow solid; Mp.: 24€; IR (KBr): 1689 (C=0) ci; *H
NMR (DMSO-dg): &(ppm): 1.38 (tJ = 7.07 Hz, 3H), 4.35 (g} = 14.13 Hz, 2H),
7.47-8.16 (m, 4H), 13.01 (s, 1HYC NMR (DMSO+«k): 3(ppm): 14.86, 65.64,

114.26, 116.79, 125.50, 128.59, 135.75, 136.12,.7847159.92, 167.56;

C11H10N40, [230.23]: caled.: C 57.39, H 4.38, N 24.34; FouBd57.18, H 4.49,
N 24.40; MS (EI): 230.
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2-1sopropoxy-4HF1,2 . 4triazold 1,5-dquinazolin-5-on€6c)
o\(
-
/

s

O

Yield: 40% (0.976 g), pale brown solid; Mp.: 223; IR (KBr): 1691 (C=0) cm

L IH NMR (DMSO-dg): &(ppm): 1.37 (dJ = 7.35 Hz, 6H), 4.95-5.02 (m, 1H),
6.96-8.16 (m, 4H), 11.34 (s, 1HY'C NMR (DMSO«): 3(ppm): 22.16, 73.10,
114.25, 116.83, 125.46, 128.61, 135.73, 136.64,.6D47158.85, 167.47;

C1,H12N,O, [244.26]: caled.: C 59.01, H 4.95, N 22.94; FouBd59.37, H 4.88,
N 22.55; MS (El): 244.

2-Pentyloxy-4HF1,2 4triazold 1,5-dquinazolin-5-ond6d)

O\/\/\

N={
N\(N
[ j: _NH
@)
Yield: 50% (1.36 g), yellow solid; Mp.: 23€; IR (KBr): 1692 (C=0) cr; 'H
NMR (DMSO-ds): 8(ppm): 0.91 (tJ = 7.41 Hz, 3H), 1.33-1.42 (m, 4H), 1.73-
1.79 (m, 2H), 4.30 (t) = 7.60 Hz, 2H), 7.45-8.16 (m, 4H), 12.98 (s, 1H¢
NMR (DMSO-dg): 8(ppm): 14.27, 22.14, 27.63, 28.47, 69.74, 114.2B.80,

125.45, 128.6, 135.72, 136.11, 147.74, 159.91,7067C 4H,6N,O, [272.31]:

calcd.: C 61.75, H 5.92, N 20.57; Found: C 61.68.62, N 20.52; MS (El):
272.
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2-Allyloxy-4H-[1,2 4triazold 1,5-dquinazolin-50ne(6e)

O—_ "~
=
N/
\(
[ I _NH
@]

Yield: 55% (1.33 g), yellow solid; Mp.: 21%; IR (KBr): 1696 (C=0) cr; 'H
NMR (DMSO-ds): 8(ppm): 4.86 (d, J = 5.68 Hz, 2H), 5.42-5.65 (m, 2H), 6.05-
6.15 (m, 1H), 7.48-8.17 (m, 4H), 13.01 (s, 1HZ NMR (DMSO«s): d(ppm):
69.60, 113.82, 116.44, 118.25, 125.16, 128.13,1134.35.30, 135.62, 147.30,

159.45, 166.92; GH1o0N4O, [242.24]: calcd.: C 59.50, H 4.16, N 23.13; Found:
C 59.20, H 4.42, N 22.85; MS (El): 242.

2-Benzyloxy-4Hf1,2 4triazold 1,5-dquinazolin-5-on€6f)

NQQ
o

Yield: 58% (1.69 g), white solid; Mp.: 25€: IR (KBr): 1701 (C=0) cm; 'H
NMR (DMSO-ds): 8(ppm): 5.39 (s, 2H), 7.37-8.16 (m, 9H), 13.04 (d);1*°C
NMR (DMSO-ds): d(ppm): 71.18, 114.34, 116.81, 125.53, 127.74, 128.0
128.85, 135.75, 136.11, 136.77, 147.11, 160.40,176 CeH1,N,O, [292.30]:

calcd.: C 65.75, H 4.14, N 19.17; Found: C 65.3%.64 , N 19.06; MS (El):
292.
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2-Phenethyloxy-4H4 ,2 4triazold 1,5-dquinazolin-5-on€6q)

O

Yield: 56% (1.71 g), white solid; Mp.: 22C; IR (KBr): 1705 crit; '"H NMR
(DMSO-ds): &(ppm): 3.20 (t, J = 7.50 Hz, 2H), 4.50 (1] = 7.51 Hz, 2H), 7.20-
8.19 (m, 9H), 13.75 (s, 1H)"°C NMR (DMSO+4,): &(ppm): 34.94, 70.23,
116.81, 114.32, 126.80, 125.51, 128.59, 128.74,3r29.36.14, 138.33, 147.72,
159.91, 167.57; GH14N,O, [306.33]: calcd.: C 66.66, H 4.61, N 18.29; Found:
C 66.32, H 4.94, N 18.33; MS (EI): 306.

General procedure for the preparation of 2-Alkoxy(aalkoxy)-4-
alkyl(aralkyD-4H- [1,2 4]triazold[1,5-dquinazolin-5-ones (12a-r)

To a solutionof 6a,b,d (1 mmol) in DMF (5 mL) was added potassium
carbonate (1.2 mmol) portionwise over a period @hiin at room temperature.
After stirring for 20 min, the appropriate alkyl lide (1.5 mmol) was added
dropwise and the reaction mixture was stirred #hlat room temperature. The
mixture was poured into ice/water, the precipitages filtered off, washed with
water and dried. Analytically pure products weréagked after recrystallization
from tetrahydrofuran.
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4-(4-Bromobenzyl)-2-methoxy-4HE, 2 4triazold 1,5-dquinazolin-5-ond12a)

O—_
N=
i :N\(N
N
@)

Br

Yield: 83% (0.319 g), yellow solid; Mp.: 19€; IR (KBr): 1676 (C=0) c;

'H NMR (DMSO-ds): &(ppm): 4.12 (s, 3H), 5.37 (s, 2H), 7.50-8.33 (m):8FC
NMR (DMSO-tg): &(ppm): 46.21, 57.23, 114.28, 116.13, 118.45, 121.03
125.88, 128.96, 130.50, 131.68, 135.65, 136.02,.8048159.02, 167.84;
C17H13BrN4O, [385.22]: calcd.: C 53.01, H 3.40, N 14.54; Fou@d52.78, H
3.47, N 14.43; MS (EI): 385.

2-Methoxy-4-phenethyl-4H1,2 4triazold 1,5-dquinazolin-5-on€12b)

=
N\I\TN
Y

Yield: 85% (0.272 g), white solid; Mp.: 158; IR (KBr): 1675 (C=0) cr; 'H
NMR (DMSO-ds): 8(ppm): 3.04 (tJ = 7.54 Hz, 2H), 4.02 (s, 3H), 4.31 {t=
7.51 Hz, 2H), 7.22-8.20 (m, 9HY’C NMR (DMSO+): 5(ppm): 33.08, 44.66,
57.21, 114.18, 116.11, 125.82, 126.88, 128.87,4P35.35.84, 138.39, 148.59,
158.76, 167.97; GH16N4O, [320.35]: calcd.: C 67.49, H 5.03, N 17.49; Found:
C 67.49, H5.15, N 17.18; MS (EI): 320.
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4-(4-Fluorobenzy-2-methoxy-4HF1,2 . 4triazold 1,5-dquinazolin-5-on€12c¢)

O—

.

F

Yield: 83% (0.268 g), white solid; Mp.: 128; IR (KBr): 1673 (C=0) cr, 'H
NMR (DMSO-dg): 8(ppm): 4.12 (s, 3H), 5.37 (s, 2H), 7.50-8.33 (m):8HC
NMR (DMSO-de): 8(ppm): 46.21, 57.23, 114.28, 116.13, 118.45, 121.03
126.88, 127.96, 131.50, 132.68, 135.65, 136.02,.8D48158.64, 167.84;

C1/H13FN,O;, [324.32]: calcd.: C 62.96, H 4.04, N 17.28; Fou@d562.59, H
4.24, N 17.02; MS (El): 324.

4-Benzyl-2-methoxy-4H4 .2 4triazold 1,5-dquinazolin-5-on€12d)

Yield: 82% (0.250 g), yellow solid; Mp.: 13€; IR (KBr): 1678 (C=0) cm;

'H NMR (DMSO-d): &(ppm): 4.13 (s, 3H), 5.34 (s, 2H), 7.50-8.30 (m)9FC
NMR (DMSO-dg): &(ppm): 46.75, 57.21, 114.24, 116.86, 117.79, 125.80
128.89, 129.11, 131.66, 132.45, 135.86, 135.52,.8%48158.96, 167.86;

C1-H1N,O, [306.33]: calcd.: C 66.66, H 4.61, N 18.29; FouB6.46, H 4.69,
N 17.93: MS (EI): 306.
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4-Ethyl-2-methoxy-4H-1,2 4triazold 1,5-dquinazolin-5-onei2e)

O\
=
N~
h
N
O

Yield: 62% (0.151 g), white solid; Mp.: 138; IR (KBr): 1672 (C=0) cr; 'H
NMR (DMSO-dg): &(ppm): 1.37 (tJ = 7.04 Hz, 3H), 4.24 (gl = 14.31 Hz, 2H),
4.11 (s, 3H), 7.58-8.29 (m, 4H)*C NMR (DMSO«): &(ppm): 12.81, 52.34,
57.18, 114.13, 116.22, 125.71, 128.79, 135.20,4P39.48.49, 158.64, 167.99;
C1.H1:N4O, [244.26]: caled.: C 59.01, H 4.95, N 22.94; FouBd58.79, H 5.04,
N 22.58; MS (EI): 244.

4-Allyl-2-methoxy-4H{1,2 4triazold 1,5-dquinazolin-5-ond€12f)

Yield: 82% (0.209 g), yellow solid; Mp.: 13Z; IR (KBr): 1680 (C=0) cm;

'H NMR (DMSO-ds): &(ppm): 4.13 (s, 3H), 4.83 (d,= 4.60 Hz, 2H), 5.30-5.42
(m, 2H), 6.04-6.30 (m, 1H), 7.46-8.31 (m, 4FC NMR (DMSOds): d(ppm):
45,53, 57.14, 114.47, 116.10, 117.18, 125.83, 128181.66, 135.42, 135.86,
148.79, 157.81, 168.43;,4H,,N,O, [256.27]: calcd.: C 60.93, H 4.72, N 21.86;
Found: C 60.79, H 5.01, N 21.76; MS (El): 256.
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2-Methoxy-4-prop-2-ynyl-4H-1,2 4triazold 1,5-dquinazolin-5-oné12q)

O—

N=(
N\(N
KX“/N —
NN —
o)
Yield: 84% (0.213 g), white solid; Mp.: 17C; IR (KBr): 1683 (C=0) cr; 'H
NMR (DMSO-dg): o(ppm): 3.31 (s, 1H), 4.03 (s, 3H), 4.86 (s, 2HR478.31
(m, 4H), *C NMR (DMSO4ds): &(ppm): 33.26, 57.91, 74.96, 75.23, 114.31,

115.84, 126.17, 128.93, 135.12, 136.21, 148.48,5157168.16; GH;0N4O;

[254.25]: calcd.: C 61.41, H 3.96, N 22.04; Fou@d61.15, H 3.99, N 21.74;
MS (EI): 254.

4-(4-Bromobenzyl)-2-ethoxy-4ft .2 4triazold 1,5-dquinazolin-5-on€12h)

0/
=
N~
A
N
@)

Br

Yield: 85% (0.339 g), white solid; Mp.: 14E; IR (KBr): 1679 (C=0) ci; *H
NMR (DMSO-dg): &(ppm): 1.48 (tJ = 7.01 Hz, 3H), 4.46 (gl = 14.07 Hz, 2H),
5.35 (s, 2H), 7.94-8.31 (m, 8HY’C NMR (DMSO+4,): 3(ppm): 15.16, 46.77,
66.48, 114.70, 116.30, 118.86, 122.45, 125.83,6R29.31.61, 132.11, 134.96,
135.71, 148.53, 159.55, 173.39;58,sBrN,O, [399.25]: calcd.: C 54.15, H
3.79, N 14.03; Found: C 53.86, H 3.78, N 13.75; (&8: 399.
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2-Ethoxy-4-(4-methoxybenzyl)-4Ht, 2 4triazold 1,5-dquinazolin-5-on€12i)

O/
=
N/
. /WY
N
@)

O—

Yield: 71% (0.248 g), white solid; Mp.: 178; IR (KBr): 1671 (C=0) ci; *H
NMR (DMSO-dg): &(ppm): 1.38 (tJ = 7.11 Hz, 3H), 3.71 (s, 3H), 4.38 (&=
14.22 Hz, 2H), 5.22 (s, 2H), 6.88-8.21 (m, 8HE NMR (DMSOds): 3(ppm):
14.84, 46.29, 55.43, 65.87, 114.11, 116.17, 12519824, 128.93, 130.24,
131.23, 132.30, 135.95, 148.67, 159.15, 167.15446N,0; [350.38]: calcd.: C
65.13, H 5.18, N 15.99; Found: C 64.94, H 5.28 5\V&; MS (EI): 350.

4-Benzyl-2-ethoxy-4H-1,2 4triazold 1,5-dquinazolin-5-ond12j)

o/
=
N~
: /WY
N
@)

Yield: 81% (0.259 g), white solid; Mp.: 13€; IR (KBr): 1675 (C=0) ci; *H
NMR (DMSO-dg): &(ppm): 1.41 (tJ = 7.07 Hz, 3H), 4.41 (g} = 14.01 Hz, 2H),
5.30 (s, 2H), 7.30-8.21 (m, 9HY’C NMR (DMSO+g): 3(ppm): 64.70, 71.16,
114.33, 116.87, 125.59, 125.97, 126.50, 127.03,7027128.03, 128.71, 128.85,
129.24, 135.52, 136.19, 136.77, 147.18, 155.21,186 TG gH16N,O, [320.35]:

calcd.: C 67.49, H 5.03, N 17.49; Found: C 67.5%.82, N 17.44; MS (El):
320.
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2-Ethoxy-4-prop-2-ynyl-4H-,2 4triazold 1,5-dquinazolin-5-on€12k)

o—/

5\]_,_
N\(N
N/

@)
Yield: 87% (0.233 g), white solid; Mp.: 14T; IR (KBr): 1685 (C=0) cr; 'H
NMR (DMSO-d): &(ppm): 1.64 (tJ = 7.26 Hz, 3H), 3.58 (s, 1H), 4.64 (=
14.32 Hz, 2H), 5.10 (s, 2H), 7.77-8.48 (m, 4HE NMR (DMSOds): 3(ppm):
14.18, 32.99, 65.77, 74.88, 78.13, 122.45, 12518®.68, 131.61, 148.46,

163.58, 167.53; GH1,N4O, [268.28]: calcd.: C 62.68, H 4.51, N 20.88; Found:
C 62.45, H4.75, N 21.08; MS (El): 268.

4-Allyl-2-ethoxy-4H{1,2 4triazold 1,5-dquinazolin-5-ond€12l)

o—/"
: =,
\I\T
@) \/\

Yield: 83% (0.224 g), yellow solid; Mp.: 10&; IR (KBr): 1671 (C=0) cr;

'H NMR (DMSO-dg): &(ppm): 1.33 (tJ = 7.01 Hz, 3H), 4.32 (q] = 14.37 Hz,
2H), 4.63 (dJ = 4.66 Hz, 2H), 5.14-5.28 (m, 2H), 5.85-5.95 (H)17.43-8.13
(m, 4H); °C NMR (DMSO4dy): 3(ppm): 14.60, 45.51, 65.77, 114.18, 116.05,
117.85, 125.74, 128.87, 131.60, 135.13, 135.50,.4D48158.60, 167.23;

C1aH1N40, [270.29]: caled.: C 62.21, H 5.22, N 20.73; FouBds1.98, H 5.40,
N 20.83; MS (El): 270.
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4-Cyclopropylmethyl-2-ethoxy-4H1,2 4triazold 1,5-dgquinazolin-5-on€12m)

=
A

Yield: 70% (0.198 g), white solid; Mp.: 1£€; IR (KBr): 1677 (C=0) ci; *H
NMR (DMSO-dg): &(ppm): 0.63-0.69 (m, 5H), 1.56 (= 7.12 Hz, 3H), 4.17 (s,
2H), 4.47 (q,J = 14.34 Hz, 2H), 7.68-8.38 (m, 4HY’C NMR (DMSO-):
d(ppm): 3.93, 9.81, 14.85, 48.37, 65.80, 114.17,23,6125.85, 128.93, 135.43,
135.97, 148.78, 158.94, 167.20;58,6N,O, [284.32]: calcd.: C 63.37, H 5.67,
N 19.71; Found: C 63.55, H 5.74, N 19.50; MS (EB4.

2-Ethoxy-4-ethyl-4HF1,2 4triazold 1,5-dquinazolin-5-on€12n)

Yield: 65% (0.167 g), white solid; Mp.: 13T; IR (KBr): 1672 (C=0) cr; 'H

NMR (DMSO-d): &(ppm): 1.53 (tJ = 7.01 Hz, 3H), 1.63 (1] = 7.04 Hz, 3H),
4.37 (9,J = 14.02 Hz, 2H), 4.61 (gl = 14.05 Hz, 2H), 7.71-8.64 (m, 4H)C

NMR (DMSO-de): 8(ppm): 12.18, 14.83, 35.12, 52.71, 65.77, 113.12,.40,
125.31, 128.12, 142.20, 148.43, 159.65, 164.784GN,O, [258.28]: calcd.: C
60.46, H 5.46, N 21.69; Found: C 60.13, H 5.651N\Q; MS (EI): 258.

103



4-(2,4-Dichlorobenzyl)-2-ethoxy-4Ht 2 4triazold 1,5-dquinazolin-5-one
(120)

0/
n=
N ~
\(
[ ;[ _N
O Cl

Cl

Yield: 73% (0.283 g), white solid; Mp.: 208 IR (KBr): 1676 (C=0) cr; 'H
NMR (DMSO-dg): 8(ppm): 1.63 (tJ =7.02 Hz, 3H), 4.61 (q] = 14.02 Hz, 2H),
5.31 (s, 2H), 7.31-8.19 (m, 7HY*C NMR (DMSO«): 8(ppm): 14.73, 44.96,
65.80, 114.34, 116.1, 125.81, 127.83, 129.01, 129.31.62, 132.40, 133.15,
135.83, 136.17, 148.63, 159.27, 167.19:HzCLN,O, [389.24]: calcd.: C
55.54, H 3.63, N 14.39; Found: C 55.17, H 3.754\BT; MS (EI): 389.

2-Ethoxy-4-propyl-4HF1,2 4triazold 1,5-dquinazolin-5-ond12p)

o
N={
N\(N
[ I ,N\/\
@)
Yield: 66% (0.179 g), white solid; Mp.: 108; IR (KBr): 1678 (C=0) cr}; 'H
NMR (DMSO-dg): 8(ppm): 0.87 (tJ = 7.01 Hz, 3H), 1.32-1.47 (m, 2H), 1.73 (t,
J =7.11 Hz, 2H), 1.93 (t) =7.07 Hz, 3H), 4.37 (q) =14.7 Hz, 2H), 7.49-8.20
(m, 4H); °C NMR (DMSOdy): &(ppm): 14.35, 21.66, 28.17, 65.30, 113.69,

115.69, 125.25, 128.40, 135.27, 134.99, 148.16,4P58166.81; GH16N4O;

[272.31]: calcd.: C 61.75, H 5.92, N 20.57; Fou@d61.95, H 5.58, N 20.49;
MS (EI): 272.
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2-Ethoxy-4{4-fluorobenzy)-4H-[1,2 4triazold 1,5-dquinazolin-5-on€12q)

o—"

N=—
/

Y

N

N

O

F

Yield: 81% (0.273 g), white solid; Mp.: 13T:; IR (KBr): 1678 (C=0) cr; 'H
NMR (DMSO-dg): &(ppm): 1.38 (tJ = 7.13 Hz, 3H), 4.39 (ql = 14.18 Hz, 2H),
5.27 (s, 2H), 7.13-8.22 (m, 8H)*C NMR (DMSO«k): 8(ppm): 14.73, 40.25,
65.86, 114.20, 115.18, 116.11, 118.45, 121.60,8125.28.90, 130.43, 131.50,
135.62, 148.84, 159.18, 167.83;84,5FN,O, [338.34]: calcd.: C 63.90, H 4.47,
N 16.56; Found: C 63.79, H 4.57, N 16.43; MS (BBS.

4-(4-Bromobenzyl)-2-pentyloxy-4Ht 2 4triazold 1,5-dquinazolin-5-one

(121)
O\/\/\

>

Br
Yield: 77% (0.339 g), brown solid; Mp.: 202: IR (KBr): 1677 (C=0) cr; *H
NMR (DMSO-dg): &(ppm): 0.94 (tJ = 7.6 Hz, 3H), 1.36-1.43 (m, 4H), 1.70-
1.78 (m, 2H), 4.28 () = 7.4 Hz, 2H), 5.37 (s, 2H), 7.45-8.16 (m, 8
NMR (DMSO-dy): 8(ppm): 14.24, 22.81, 28.37, 29.09, 32.79, 46.765%6
114.71, 122.72, 125.82, 129.67, 132.11, 134.97,7633.36.03, 148.99, 159.54,
167.73; GH»BrN,O, [441.33]: calcd.: C 57.15, H 4.80, N 12.69; Fou@d:
57.48, H 5.02, N 12.42; MS (EI): 441.
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General procedure for the preparation of 2-Alkoxy(aalkoxy)-4,5-dihydro-
[1,2 4]triazolo[1,5-a]quinazolines (16a-f)

A solution of6 (1 mmo) in dry THF (5 mL) was added dropwise to a stirred
suspension of LiAlE (3 mmol) in dry THF (10 mL). After stirring at rao
temperature for 3 h, water (0.4 mL) was added o#lyebnd the mixture was
stirred for an additional 30 min. The reaction mmet was filtered and the
solvent removed under reduced pressure, the residaalissolved in THF and
passed through a short column chromatography,divers was removed under
reduced pressure, and the obtained solid was taliizsd from ethyl acetate /n-
hexane

4 5-Dihydro-2-methoxy-,2 4triazold 1,5-dquinazoling(16a)

O—

N=
N\(N
©1/NH
Yield: 60% (0.121 g), white solid; Mp.: 13% (EtOAc-hexane);H NMR
(DMSO-dg): 3(ppm): 3.90 (s, 3H), 4.20 (s, 2H), 7.28-7.82 (M) AH95 (s, 1H);
3C NMR (DMSO4): 8(ppm): 56.35, 112.72, 114.83, 119.64, 124.50, 126.2

130.75, 134.16, 155.18, 165.29,d,,N,O [202.22]: calcd.: C 59.40, H 4.98, N
27.71; Found: C 59.15, H 5.18, N 27.38; MS (EI)2 20
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4 5-Dihydro-2-ethoxy-1,2 . 4triazold 1,5-dquinazoling(16b)

o/

=
N\fN
©1/NH
Yield: 61% (0.131 g), white solid; Mp.: 14 (EtOAc-hexane);H NMR
(DMSO-dg): 3(ppm): 1.31 (tJ = 7.21 Hz, 3H), 4.24 (gl = 14.40 Hz, 2H), 4.49
(s, 2H), 7.08-7.33 (m, 4H), 7.76 (s, 1H)C NMR (DMSOdq): d(ppm): 14.94,
42.38, 64.71, 112.71, 119.70, 124.52, 126.79, 228.34.14, 154.99, 167.37;

C11H12N,O [216.24]: calcd.: C 61.10, H 5.59, N 25.91; FauBids0.86, H 5.57,
N 25.63; MS (El): 216.

2-Allyloxy-4.5-dihydro{1,2 4triazold 1,5-dquinazoling(16¢)

O\/\

N=(
N\fN
©1/NH
Yield: 55% (0.125 g), white solid; Mp.: 108 (EtOAc-hexane);H NMR
(DMSO-dg): &(ppm): 476 (d, J = 6.76 Hz, 2H), 4.92 (s, 2H), 5.32-5.43 (m, 2H),
6.09-6.16 (m, 1H), 7.48-8.10 (m, 4H), 8.25 (s, 1HC NMR (DMSO-):
o(ppm): 69.63, 113.87, 116.45, 118.20, 119.24, 125128.12, 134.57, 135.20,

135.52, 159.37, 166.70;,4E,,N40 [228.26]: calcd.: C 63.15, H 5.30, N 24.55;
Found: C 63.43, H 5.23, N 24.42; MS (El): 228.
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4 5-Dihydro-2-pentyloxy-1,2 4triazold 1,5-dquinazoling(16d)

O— "~

N=
N\fN
©/\/NH
Yield: 45% (0.116 g), white solid; Mp.: 17% (EtOAc-hexane)H NMR
(DMSO-dg): 3(ppm): 0.95 (t,) = 7.62 Hz, 3H), 1.37-1.48 (m, 4H), 1.63-1.69 (m,
2H), 4.43 (tJ = 7.61 Hz, 2H), 5.45 (s, 2H), 7.15-8.06 (m, 4HRB(s, 1H);**C
NMR (DMSO-dg): 8(ppm): 14.17, 22.64, 27.33, 28.57, 68.54, 114.47,.80,
125.35, 128.23, 135.42, 136.71, 143.24, 157.11, 70625, ,H,gN,O [258.33]:

calcd.: C 65.09, H 7.02, N 21.69; Found: C 65.48.82, N 21.42; MS (El):
258.

2-Benzyloxy-4,5-dihydrd4,2 4triazold 1,5-dquinazoling(16e)

gee
i

Yield: 70% (0.194 g), white solid; Mp.: 158 (EtOAc-hexane);H NMR
(DMSO-dg): d(ppm): 4.50(s, 2H), 5.26 (s, 2H), 7.11-7.46 (m, 9H), 7.81 (3);1
3C NMR (DMSO4): 3(ppm): 69.94, 112.27, 119.23, 124.10, 126.30, 127.0
127.95, 128.27, 128.95, 133.67, 136.40, 154.55,8¥665H,:4N,O [278.32]:

calcd.: C 69.05, H 5.07, N 20.13; Found: C 69.3%.80, N 19.83; MS (El):
278.

108



4 5-Dihydro-2-phenethyloxyi,2 . 4triazold 1,5-dquinazoling(16f)

e

v

/

N\fN

©1/NH

Yield: 64% (0.186 g), white solid; Mp.: 11%C (EtOAc-hexane);H NMR
(DMSO-dg): &(ppm): 3.04(t, J = 7.40 Hz, 2H), 4.39 (1) = 7.51 Hz, 2H), 4.48
(s, 2H), 7.10-7.32 (m, 9H), 7.77 (s, 1H3C NMR (DMSO+g): &(ppm): 34.90,
68.95, 113.33, 119.27, 126.80, 128.51, 129.37,7435.36.11, 138.33, 154.90,

166.85; G/H;16N4O [292.34]: calcd.: C 69.85, H 5.52, N 19.16; Fau@db9.51,
H 5.56, N 18.93; MS (ElI): 292

General procedure for the preparation of 2-Alkoxy(aalkoxy)-4H-
[1,2,4]triazolo[1,5-a]lquinazolin-5-thiones (27a-e)

Compounds (1 mmol) was refluxed with phosphorous pentaselfitl mmol) in
absolute pyridine (5 mL) for 2 h. Afterwards thecBon mixture was cooled
and poured into ice/water, the yellow precipitatesvgeparated by filtration and
washed thoroughly with water. Recrystallization nfrcaq. DMF furnished
analytically pure7a-e.
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2-Methoxy-4H{1,2 4triazold 1,5-dquinazolin-5-thioné27a)

O—
M=
N\fN
[ I _NH

S
Yield: 85% (0.197 g), yellow solid; Mp.: 23; IR (KBr): 1250 (C=S) cfh;
'H NMR (DMSO-ds): &(ppm): 4.02 (s, 3H), 7.52-7.96 (m, 4H), 14.72 (d);1
13C NMR (DMSO4): &(ppm): 56.84, 114.21, 122.43, 125.83, 131.77, 132.4

135.88, 149.59, 162.78, 185.015d5N,OS [232.27]: calcd.: C 51.71, H 3.47, N
24.12, S 13.80; Found: C 51.99, H 3.22, N 24.523.85; MS (El): 232.

2-Ethoxy-4H{1,2 4Atriazold 1,5-dquinazolin-5-thion€27b)

o

=
N\(N
[ I _NH
S
Yield: 92% (0.226 g), yellow solid; Mp.: 22€; IR (KBr): 1248 (C=S) ci: *H
NMR (DMSO-dg): &(ppm): 1.39 (t,J = 7.28 Hz, 3H), 4.40 (q] = 14.20 Hz,
2H), 7.51-8.62 (m, 4H), 14.70 (s, 1HYC NMR (DMSO+4dg): &(ppm): 14.39,
65.46, 114.20, 122.90, 125.79, 131.39, 132.39, 6B45162.12, 184.94;

C11H10N4OS [246.29]: calcd.: C 53.64, H 4.09, N 22.75, S023 Found: C
53.42, H 3.87, N 22.32, S 13.17; MS (El): 246.
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2-Allyloxy-4H-[1,2 4triazold 1,5-dquinazolin-5-thion€27c¢)

O~
=
N~
- /WY
NH
S

Yield: 95% (0.245 g), yellow solid; Mp.: 19C; IR (KBr): 1244 (C=S) cix *H
NMR (DMSO-ds): 3(ppm): 4.85-4.89(m, 2H), 5.31-5.46 (m, 2H), 6.08-6.15
(m, 1H), 7.48-8.62 (m, 4H), 14.72 (s, 1HYC NMR (DMSOg): &(ppm):
69.92, 114.27, 118.39, 122.53, 125.92, 128.21,8831.32.42, 135.92, 145.75,

167.31, 185.08; GH1oN4,OS [258.30]: caled.: C 55.80, H 3.90, N 21.69, S
12.41; Found: C 55.65, H 3.97, N 21.73, S 12.18;(HI% 258.

2-Benzyloxy-4Hf1,2 4triazold 1,5-dquinazolin-5-thioné27d)

O

=
N\fN
[ I _NH
S
Yield: 97% (0.298 g), yellow solidlp.: 210°C; IR (KBr): 1253 (C=S) ci; 'H
NMR (DMSO-ds): 3(ppm): 5.42 (s, 2H), 7.37-8.62 (m, 9H), 14.74 (s, 1HC
NMR (DMSO-s): 8(ppm): 70.60, 114.24, 122.40, 125.37, 128.06, 128.1

128.90, 131.72, 132.33, 135.38, 145.90, 167.34,6P8%5H,,N,OS [308.36]:

caled.: C 62.32, H 3.92, N 18.17, S 10.40; Foun®&1(®6, H 4.05, N 17.87, S
10.06; MS (EI): 308.
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2-Phenethyloxy-4H4 ,2 4triazold 1,5-dquinazolin-5-thioné27e)

@

Yield: 89% (0.286 g), yellow solid; Mp.: 22C; IR (KBr): 1257 (C=S) cit *H
NMR (DMSO-dg): 8(ppm): 3.11(t, J = 6.35 Hz, 2H), 4.55 (] = 6.63 Hz, 2H),
7.24-8.61 (m, 9H), 14.70 (s, 1HYC NMR (DMSO«): 3(ppm): 34.45, 69.72,
114.23, 122.42, 125.00, 125.82, 126.30, 128.28,852831.76, 135.83, 137.80,
145.63, 165.20, 184.91;1,,N,OS [322.39]: calcd.: C 63.34, H 4.38, N 17.38,
S 9.95; Found: C 62.95, H 4.65, N 17.02, S 10.0S;(Hl): 322.

General procedure for the preparation of 2-Alkoxy(aalkoxy)-5-
alkyl(aralkyDsulfanyl-[1,2,4]triazolo[1,5-a]lquinazolines (29a-€e)

Compound27a,d (1 mmol) was dissolved in 0.5 M sodium hydroxidéuson
(10 mL), alkyl halide (1.5 mmol) was added dropwaser a period 2 min, the
mixture was left to stirr for 5-20 min at room teenature, and the obtained solid
was separated by filtration, washed thoroughly wittater and dried.
Recrystallization of the crude products from ethaftorded29a-eas colored
pure solids.
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5-Allylsulfanyl-2-methoxy-[1,2.4]triazolo[1,5-algnazoline(29a)

O—

N=
ot
\

Yield: 70% (0.190 g), white solid; Mp.: 12€; '"H NMR (DMSO-dg): &(ppm):
4.07 (s, 3H), 4.09 (d] = 10.12 Hz, 2H), 5.22-5.50 (m, 2H) 5.99-6.09 (H),1
7.63-8.22 (m, 4H)**C NMR (DMSO4d): &(ppm): 32.03, 56.67, 114.81, 116.99,
118.94, 125.54, 132.59, 133.54, 135.57, 165.88,286%;H,,N,OS [272.33]:

calcd.: C 57.34, H 4.44, N 20.57, S 11.77; Foun&7Q0, H 4.32, N 20.53, S
11.48; MS (El): 272.

2-Benzyloxy-5-methylsulfanyl-[1,2 4]triazolo[1,5e]inazoling(29b)

Yield: 73% (0.235 g), yellow solid; Mp.: 18€; *H NMR (DMSO-ds): d(ppm):
2.45 (s, 3H), 5.34 (s, 2H), 7.20-8.86 (m, 9HC NMR (DMSOdy): d(ppm):
12.69, 69.78, 113.19, 114.79, 123.25, 125.45, BR8127.78, 128.26, 131.87,
132.14, 135.45, 136.69, 152.67, 168.11;HzN,OS [322.39]: calcd.: C 63.34,

H 4.38, N 17.38, S 9.95; Found: C 63.02, H 4.32, M4, S 10.01; MS (EI):
322.
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2-Methoxy-5-prop-2-ynylsulfanyl-[1,2 4]triazolo[1-&|guinazoling29c)

O—

g
N

Yield: 61% (0.164 g), pale brown solid; Mp.: 180; '"H NMR (DMSO-d):
3(ppm): 3.23 (s, 1H), 4.2(5, 3H), 4.45 (s, 2H), 7.60-8.34 (m, 4HJC NMR
(DMSO-dg): &(ppm): 18.45, 57.11, 79.57, 80.74, 115.23, 117.025.64,
125.79, 126.28, 133.91, 136.16, 151.02, 165.08,6069:H,,N,OS [270.31]:

calcd.: C 57.76, H 3.73, N 20.73, S 11.86; Foun&i7®1, H 3.90, N 21.08, S
11.55; MS (El): 270.

2-Methoxy-5-methylsulfanyl-[1,2 4]triazolo[1,5-almpazoline(29d)

O—
=
N~
Cry
~N
S
N\

Yield: 60% (0.147 g), yellow solid; Mp.: 14€; *H NMR (DMSO-ds): &(ppm):
2.73 (s, 3H), 4.07 (s, 3H), 7.66-8.22 (m, 4T NMR (DMSOdy): d(ppm):
31.45, 56.64, 114.21, 122.27, 125.32, 131.81, 232185.88, 140.47, 159.22,
166.20; G1H10N4,OS [246.29]: calcd.: C 53.64, H 4.09, N 22.75, 23Found:
C 53.91, H 3.86, N 22.45, S 12.81; MS (El): 246.
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5-Benzylsulfanyl-2-methoxy-[1,2 4]triazolo[1,5-algamoline(29e)

O—
—
/
N\fN
©;¢N
S

Yield: 58% (0.186 g), yellow solid; Mp.: 1T€; *H NMR (DMSO-ds): &(ppm):
4.08 (s, 3H), 4.67 (s, 2H), 7.21-8.20 (m, 9T NMR (DMSOdy): d(ppm):
33.85, 57.09, 115.16, 117.14, 125.72, 125.89, K26.26.70, 128.70, 128.86,
129.84, 136.71, 150.15, 163.12, 166.41;HzN,OS [322.39]: calcd.: C 63.34,
H 4.38, N 17.38, S 9.95; Found C 63.20, H 4.27/N8, S 9.63; MS (El): 322

Procedure for the preparation of2-Benzyloxy-5-(pyridin-2-methylsulfanyl)-
[1,2 4]triazolo[1,5-alquinazoline (29f)

To a mixture of27d (1 mmol) and 2-(chloromethyl)pyridine (1.5 mmotl) i
methanol (10 mL), 28% methanolic solution of sodiomathoxide (2 mL) was
added and the reaction mixture was left to stirromm temperature for 7 h.
Afterwards the mixture was poured into water andtracted with CHGl The
CHCI; layer was washed with an ag. sodium carbonate igojutiried over
MgSQ,, the solvent was evaporated and the residue tadigsd from ethyl
acetate/n-hexane to affo2f as yellow pure solid.
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2-Benzyloxy-5-(pyridin-2-methylsulfanyl)-[1,2,4]&Folo[1,5-a]quinazoline
(291)

O

=
N\fN
©;¢N
S
=~ °N

NS

Yield: 45% (0.179 g), yellow solid; Mp.: 18% (EtOAc-hexane)!H NMR
(DMSO-dg): &(ppm): 3.87 (s, 2H), 5.48 (s, 2H), 7.36-8.28 (mH)},3°C NMR
(DMSO-dg): &(ppm): 66.12, 70.99, 115.68, 117.69, 123.15, 1241256.17,
126.03, 126.14, 126.90, 128.56, 128.83, 135.52,683@40.17, 152.13, 162.37;
CH1/NsOS [399.48]: calcd.: C 66.15, H 4.29, N 17.53, ®8Found: C 66.54,
H 4.02, N 17.32, S 8.14; MS (EI): 399.

Procedure for the preparation of 2-Phenethyloxy-1,2 4triazolo[1,5-d-
guinazolin-5-ylsulfanyl-acetic acid (299)

Compound27e L mmol) was dissolved in 0.5 M ethanolic solutidnsodium
hydroxide (10 mL), bromoacetic acid (1 mmol) wasledl and the mixture was
refluxed for 3 h. Afterwards, the mixture was cabknd neutralized with ag.
HCI (20%). The obtained solid was separated lgatibn, washed with water,
dried and recrystallized from ethanol.
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2-Phenethyloxy-1,2 4triazold 1,5-dquinazolin-5-ylsulfanyl-acetic aci®9q)

H@

/

Yield: 56% (0.212 g), yellow solid; Mp.: 15€; '"H NMR (DMSO-dg): &(ppm):
3.13 (t,J = 6.92 Hz, 2H), 4.16 (s, 2H), 4.20 (s, 1H), 4.59(= 6.95 Hz, 2H),
7.23-8.20 (m, 9H)**C NMR (DMSO4,): &(ppm): 34.55, 55.03, 69.55, 111.04,
114.09, 125.35, 125.51, 126.29, 128.28, 128.86,672935.30, 135.60, 137.90,
145.56, 157.22, 168.34; 181:N,O:S [380.43]: calcd.: C 59.99, H 4.24, N
14.73, S 8.43; Found: C 60.35, H 4.50, N 15.01,13;8VS (El): 380.

General procedure for the preparation of 2-Alkoxy(aalkoxy)-5-chloro-
[1,2 4]triazold1,5-dguinazolines (31a-f)

Method-A

Compound6 (2 mmol) was refluxed with oxalyl chloride (6 mmoh 1,1,2-
trichloroethane (12 mL) for 19 h at 10&. The solution was cooled and
methanol (0.2 mL) was added dropwise. The obtaswdid was filtered, washed
with n-hexane, dried and recrystallized from THFxdee.

Method-B

Compound6 (1 mmol) was refluxed with Phosphorous oxychloridlemL) in
benzene (7 mL) for 2 h. The solvent was evaporatebthe residue was treated
with saturated solution of potassium carbonate. 3¢l was filtered, washed
thoroughly with water, dried and recrystallizednh THF-hexane.
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5-Chloro-2-methoxy-1,2 4triazold 1,5-dguinazoling(31a)

O—

v=
N\(N
(I(N
Cl
Yield: 80% (0.187 g),white solid; Mp.: 148°C (THF-hexane);'H NMR
(DMSO-dg): &(ppm): 3.99 (s, 3H), 7.48-8.15 (m, 4HJC NMR (DMSO):
o(ppm): 57.16, 114.20, 116.83, 125.51, 128.57, ¥85136.19, 141.11, 159.90,

168.26; GoH;CIN4,O [234.65]: calcd.: C 51.19, H 3.01, N 23.88; Faudd
51.12, H 3.18, N 23.98; MS (El): 234.

5-Chloro-2-ethoxy-1,2.4triazold 1,5-dquinazoline(31b)

o

v=|
N\(N
(I(N

Cl
Yield: 89% (0.220 g), white solid; Mp.: 13%C (THF-hexane);'H NMR
(DMSO-dg): 8(ppm): 1.37 (t) = 7.07 Hz, 3H), 4.34 (g} = 14.13 Hz, 2H), 7.49-
8.15 (m, 4H);**C NMR (DMSOdy): d(ppm): 14.83, 65.67, 114.17, 116.75,
125.52, 128.80, 135.18, 136.13, 142.20, 159.92,3B57G;HCIN,O [248.67]:

calcd.: C 53.13, H 3.65, N 22.53; Found: C 53.33.88, N 22.33; MS (El):
248.
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2-Allyloxy-5-chloro{1,2 4triazold 1,5-dquinazoling(31c)

O
=
N/
CCx
~N
Cl

Yield: 87% (0.226 @), yellow solid; Mp.: 136 (THF-hexane);'"H NMR
(DMSO-dg): d(ppm): 4.86 (d, J = 6.53 Hz, 2H), 5.42-5.65 (m, 2H), 6.15-6.20
(m, 1H), 7.48-8.04 (m, 4H)**C NMR (DMSO+): 3(ppm): 70.32, 115.17,
117.44,118.80, 127.13, 128.17, 134.10, 135.30,623337.19, 159.11, 167.90;
C12HgCIN4O [260.68]: calcd.: C 55.29, H 3.48, N 21.49; Fau@d54.94, H
3.67, N 21.09; MS (EI): 260.

5-Chloro-2-pentyloxy-1,2 4triazold 1,5-dquinazoling(31d)

O~ "N

V=
N\(N
©;¢N

Cl
Yield: 81% (0.234 g), pale brown solid; Mp.: 130 (THF-hexane)!H NMR
(DMSO-dg): 3(ppm): 0.96 (t,) = 7.45 Hz, 3H), 1.37-1.47 (m, 4H), 1.83-1.89 (m,
2H), 4.43 (t,J = 7.60 Hz, 2H), 7.45-8.16 (m, 4HJ’*C NMR (DMSO-y):
S(ppm): 13.75, 21.70, 27.35, 28.16, 69.52, 114.715.81, 126.54, 127.95,

135.57, 136.63, 155.33, 166.57;,8,5CIN,O [290.75]: calcd.: C 57.83, H 5.20,
N 19.27; Found: C 57.93, H 5.29, N 18.98; MS (280.
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2-Benzyloxy-5-chlord-1,2 4triazold 1,5-dquinazoling(31e)

Cl

Yield: 90% (0.279 @), white solid; Mp.: 130C (THF-hexane);'H NMR
(DMSO-dg): &(ppm): 5.79 (s, 2H), 7.37-8.45 (m, 9HJC NMR (DMSOy):
d(ppm): 71.34, 115.20, 117.42, 125.50, 126.71, & 7128.07, 128.70, 132.41,
135.90, 136.11, 136.77, 155.93, 165.25Hz,CIN,O [310.75]: calcd.: C 61.84,
H 3.57, N 18.03; Found: C 61.80, H 3.82, N 17.88 (&I): 310.

5-Chloro-2-phenethyloxyi,2 4triazold 1,5-dquinazoling(31f)

O

=
N\(N
©;¢N

Cl
Yield: 91% (0.294 @), white solid; Mp.: 148C (THF-hexane);'H NMR
(DMSO-dg): 3(ppm): 315(t, J = 7.50 Hz, 2H), 4.65 (1] = 7.51 Hz, 2H), 7.22-
8.37 (m, 9H);**C NMR (DMSO4dy): d(ppm): 35.09, 69.61, 114.59, 124.40,
124.83, 126.72, 128.74, 129.30, 134.29, 134.94.493853.37, 156.84, 168.61;

C17H13CIN4O [324.77]: calcd.: C 62.87, H 4.03, N 17.25; Fau@d62.57, H
4.22, N 17.15; MS (El): 324.
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General procedure for the preparation of 2-Alkoxy(aralkoxy)-
[1,2,4]triazolo[1,5-alquinazolin-5-yl-hydrazines (2a-f)

Method A

Compound31 (1 mmol) was heated under reflux with hydrazine raye (5

mmol) in ethanol (8 mL) for 3 h. After cooling, tipgecipitate was filtered off
and washed with water. Recrystallization from ethafforded32a-f as colored
pure solids

Method B
Compound27 (1 mmol) was refluxed with hydrazine hydrate (Orkk) in

ethanol (10 mL) for 16 h. After cooling, the pratape was filtered off, washed
with water, and recrystallized from ethanol.

2-Methoxy-[1,2,4]triazolo[1,5-alquinazolin-5-yl-hyalzine(32a)

O—_
o
/
N\fN
©;¢N
HN
“NH,

Yield: 60% (0.138 g), white solid; Mp.: 238; IR (KBr): 3205, 3250 (NH) cin
LIH NMR (DMSO-ds): &(ppm): 3.98 (s, 3H), 4.94 (s, 2H), 7.47-8.30 (m)4H
9.37 (s, 1H);"*C NMR (DMSOds): &(ppm): 56.48, 114.48, 124.40, 124.77,
125.40, 127.35, 134.24, 134.98, 153.51, 169.231/NO [230.23]: calcd.: C
52.17, H 4.38, N 36.50; Found: C 52.46, H 4.258\L3; MS (EI): 230.
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2-Ethoxy-[1,2 4]triazolo[1,5-alquinazolin-5-yl-hvalzine(32b)

o
—
/
N\fN
(I(N
HN
NH,

Yield: 69% (0.168 g), white solid; Mp.: 2P8; IR (KBr): 3189, 3231 (NH) cim
L 1H NMR (DMSO-dg): 8(ppm): 1.30 (tJ = 7.07 Hz, 3H), 4,37 (q] = 14.13
Hz, 2H), 4.65 (s, 2H), 7.49-8.15 (m, 4H), 9.42 Xkl); *C NMR (DMSO4):
d(ppm): 14.73, 65.61, 114.12, 116.45, 125.62, 128185.13, 136.29, 142.38,

159.82, 167.92; GH1.NO [244.26]: calcd.: C 54.09, H 4.95, N 34.41; Faund
C 54.37,H5.12, N 34.27; MS (El): 244.

2-Allyloxy-[1,2 4]triazolo[1,5-alquinazolin-5-yl-hgrazine(32c)

O\/\
o
/
N\fN
©;¢N
HN
“NH,

Yield: 71% (0.181 g), yellow solid; Mp.: 22&; IR (KBr): 3210, 3267 (NH)
cm™; *H NMR (DMSO-dg): 8(ppm): 4.81 (s, 2H), 4.85 (d, = 5.30 Hz, 2H),
5.29-5.43 (m, 2H), 6.06-6.12 (m, 1H) 7.47-8.30 4H), 9.90 (s, 1H)"*C NMR
(DMSO-dg): &(ppm): 69.53, 70.55, 113.12, 114.59, 118.32, 124¥83.52,
134.26, 134.95, 150.72, 161.12, 168.50H,NO [256.27]: calcd.: C 56.24, H
4.72, N 32.79; Found: C 56.60, H 4.54, N 32.93; (8: 256.
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2-Pentyloxy-[1,2 4]triazolo[1,5-a]quinazolin-5-yiktrazine(32d)

O~

n={
N\(N
@KN
HN\
NH2

Yield: 62% (0.177 g), white solid; Mp.: 206C; IR (KBr): 3183, 3256 (NH) cim

L IH NMR (DMSO-ds): &(ppm): 0.94 (tJ = 7.40 Hz, 3H), 1.34-1.44 (m, 4H),
1.71-1.77 (m, 2H), 4.35 (§ = 7.60 Hz, 2H), 4.93 (s, 2H), 7.55-8.17 (m, 4H ),
9.98 (s, 1H)*C NMR (DMSO4d): 5(ppm): 14.23, 22.18, 27.89, 28.63, 69.05,
114.2, 124.41, 124.55, 124.70, 134.20, 134.99, 7P47153.90, 167.74;

C1aH1sNcO [286.34]: calcd.: C 58.73, H 6.34, N 29.35; FauBics9.21, H 6.02,
N 29.28: MS (El): 286.

2-Benzyloxy-[1,2 4]triazolo[1,5-alguinazolin-5-ylHrazine(32¢)

Yield: 78% (0.238 g), white solid; Mp.: 2P&; IR (KBr): 3209, 3286 (NH) cin
L IH NMR (DMSO-d): 8(ppm): 4.82 (s, 2H), 5.40 (s, 2H), 7.33-8.32 (m, 9H),
9.91 (s, 1H );**C NMR (DMSOdy): 8(ppm): 69.63, 113.85, 116.43, 118.20,
125.12, 128.15, 132.62, 135.30, 135.66, 147.34,4859166.93; GH1.NO

[306.33]: calcd.: C 62.74, H 4.61, N 27.43; Foufid62.54, H 4.43, N 27.24:
MS (EI): 306.
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2-Phenethyloxy-[1,2.4]triazolo[1,5-alquinazolin-Bhwdrazine(32f)

O

N=—
N=(
N\fN
@(N
HN\
NH2

Yield: 72% (0.230 g), yellow solid; Mp.: 19%; IR (KBr): 3217, 3280 (NH)
cm®; '"H NMR (DMSO-d): 8(ppm): 3.40 (t, J = 7.70 Hz, 2H), 4.62 (f] = 7.45
Hz, 2H), 4.95 (s, 2H), 7.20-8.24 (m, 9H), 9.9418l); °C NMR (DMSOdy):
d(ppm): 34.66, 69.13, 109.89, 114.12, 125.51, 12628.59, 128.74, 133.76,
134.75, 136.15, 138.30, 152.94, 156.35, 168.131NO [320.36]: calcd.: C
63.74, H 5.03, N 26.23; Found: C 63.47, H 4.948\M3; MS (EI): 320.

General procedure for the preparation of Compounds34a-e

A mixture of32a,e,f L mmo) and aldehyde or ketone (1 mmol) was refluxed in
ethanol (10 mL) for 3 h. The solvent was removedeanrreduced pressure, and
the resulting solids were recrystallized from etilan
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N-IsopropylideneN -(2-methoxyf1,2,4triazold 1,5-dquinazolin-5-yl)-
hydrazing(34a)

Oo—
N
N\(N
(;[(N
HN., //Q
N

Yield: 70 % (0.189 g), yellow solid; Mp.: 18%C; 'H NMR (DMSO-dy):
o(ppm): 2.21 (s, 3H), 2.63 (s, 3H), 2.85 (s, 3HB7#8.54 (m, 4H), 10.45 (s,
1H); *C NMR (DMSO4): 3(ppm): 13.80, 18.67, 25.27, 115.08, 124.90,
125.75, 126.06, 134.24, 134.96, 163.37, 164.544NO [270.30]: calcd.: C
57.77,H5.22, N 31.09; Found: C 57.52, H 4.9431N12; MS (ElI): 270.

N-(2-Benzyloxyf1,2 4triazold 1,5-dquinazolin-5-y)N -isopropylidene-

hydrazing(34b)
e

=
N\fN
©;¢N
HN, _—
"I«N/<

Yield: 73% (0.252 g), yellow solid; Mp.: 19€; '"H NMR (DMSO-dg): &(ppm):
2.12 (s, 3H), 2.30 (s, 3H), 5.54 (s, 2H), 6.341(d), 7.37-8.63 (m, 9H)*C
NMR (DMSO-dg): 8(ppm): 12.71, 13.43, 70.88, 103.16, 109.37, 114105,53,
124.69, 128.18, 128.46, 136.08, 136.74, 143.30,.8850152.63, 169.21;

CigH1sNcO [346.39]: calcd.: C 65.88, H 5.24, N 24.26; FauBd5.73, H 4.98,
N 24.31; MS (El): 346.
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N-BenzylideneN -(2-phenethyloxy-[1,2 4]triazolo[1,5-a]quinazolinyh)-

hydrazing(34c)
O
=
N\fN
©;¢N

Yield: 79% (0.322 g), yellow solidVlp.: 218°C; 'H NMR (DMSO-dg): &(ppm):
3.12 (t, J = 7.34 Hz, 2H), 3.33 (s, 1H), 4.5, J = 7.23 Hz, 2H), 7.25-8.55 (m,
14H), 11.83 (s, 1H)}*C NMR (DMSO4dy): 8(ppm): 35.11, 69.79, 110.23,
114.12, 115.37, 124.65, 126.43, 127.54, 128.61.,202930.11, 131.58, 132.27,
135.78, 139.52, 141.32, 154.20, 168.97;H50N¢O [408.47]: calcd.: C 70.57, H
4.94, N 20.57; Found: C 70.23, H 5.14, N 20.21; (&5: 408.

N-(2-PhenethyloxyJ4 2 4triazold 1,5-dquinazolin-5-yI)N -(1-phenyl-

ethylidene)-hydraziné€34d)
O\/\©
!
/
N\fN
~N

HN. —
N

Yield: 68% (0.286 g), yellow solidVip.: 203°C; *H NMR (DMSO-ds): d(ppm):
2.87 (s, 3H), 3.43(t,J=7.74 Hz, 2H), 4.71t, J = 7.83 Hz, 2H), 7.25-8.55 (m,
14H), 9.91 (s, 1H)**C NMR (DMSO): 8(ppm): 14.65, 35.10, 69.79, 110.73,
114.62, 116.73, 124.65, 125.33, 126.23, 128.11,202931.11, 131.58, 132.27,
135.78, 139.52, 141.32, 145.34, 152.20, 161.544LN0 [422.49]: calcd.: C
71.07, H 5.25, N 19.89; Found: C 70.81, H 5.01,0N&; MS (EI): 422.
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General procedure for the preparation of compounds6a.b

A mixture of 32b,e (0.5 mmol) and 1,icarbonyldiimidazole (0.6 mmol) was
refluxed in absolute toluene (7 mL) for 3 h. Thdveat was removed under
reduced pressure and the residue was treated WI;CThe resulting solid
was separated by filtration and recrystallized fiethnanol.

2-Ethoxy-bis-[1,2 4]triazolo[1,5-a:4,3-clquinazoione(36a)

o0

o N

N—N
H

Yield: 45% (0.61 g), white solid; Mp.: 21°C; IR (KBr): 1709 (C=0) cm; *H
NMR (DMSO-dg): &(ppm): 1.47 (tJ = 7.24 Hz, 3H), 4.14 (¢} = 13.77 Hz, 2H),
7.31-7.92 (m, 4H), 12.24 (s, 1HJC NMR (DMSO+e): 5(ppm): 13.7366.15,
114.63, 116.43, 125.12, 127.64, 135.66, 136.76,.7B47157.43, 168.37;

C1,H10N6O, [270.25]: caled.: C 53.33, H 3.73, N 31.10; FouBd53.78, H 4.02,
N 30.89; MS (El): 270.
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2-Benzyloxy-bis-[1,2.4]triazolo[1,5-a:4,3-clquindip3-one(36b)

N
\ 7:o
N—N

H

Yield: 50% (0.83 g), yellow solid; Mp.: 20&; IR (KBr): 1705 (C=0) cr; H
NMR (DMSO-dg): 8(ppm): 5.41 (s, 2H), 7.28-8.22 (m, 9H), 12.87 (d);1"°C
NMR (DMSO-dg): &(ppm): 70.53, 110.38, 114.59, 120.67, 124.87, 128.4
133.33, 134.30, 134.89, 136.89, 147.67, 153.38,8056168.62; GH1.N:O,
[332.32]: calcd.: C 61.44, H 3.64, N 25.29; Foufid61.78, H 3.40, N 25.42;
MS (El): 332.

General procedure for the preparation of compoundsS7a.b

A mixture of 32e,f (0.5 mmol) and CS5(2.5 mmol) in pyridine (5 mL) was
refluxed for 2 h. After cooling, the mixture wasyped into ice/water, the
yellow precipitate was filtered off, washed with teraand recrystallized from
methanol.
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2-Benzyloxy-bis-[1,2 . 4]triazolo[1,5-a:4,3-clquindirp3-thione(37a)

N
\ >:s
N—N

H

Yield: 61% (0.106 g), yellow solid; Mp.: 23C; *H NMR (DMSO-ds): &(ppm):
5.48 (s, 2H), 7.38-822 (m, 9H), 14.60 (s, 1HE NMR (DMSOd): &(ppm):
71.52, 112.05, 115.19, 124.16, 125.63, 126.87,7428.28.83, 133.33, 134.42,
136.15, 142.06, 157.12, 163.17, 185.67:HzNsOS [348.39]: calcd.: C 58.61,
H 3.47,N 24.12, S 9.20; Found; C 58.37, H 3.424M13, S 8.93; MS (El): 348.

2-Phenethyloxy-bis-[1,2 4]triazolo[1,5-a:4,3-c]lgarolin-3-thiong37b)

Yield: 56% (0.102 g), yellow solid; Mp.: 19€; *H NMR (DMSO-ds): &(ppm):
3.25 (t,J = 7.82 Hz, 2H), 4.76 (1] = 7.65 Hz, 2H), 7.10-8.45 (m, 9H), 14.54 (s,
1H); **C NMR (DMSOds): &(ppm): 34.45, 69.99, 114.23, 122.43, 125.83,
126.32, 128.28, 128.85, 131.75, 132.38, 135.86,8037145.64, 167.35, 184.98;
C18H14N6OS [362.42]: calcd.: C 59.66, H 3.89, N 23.19, &8Found: C 60.04,

H 3.95, N 23.02, S 8.53; MS (El): 362.
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General procedure for the preparation of compoundS9a-h

A mixture of 31a,b,e L mmol) and the corresponding carbohydrazide (2.2
mmol) was refluxed in toluene (10 mL) for 2.5 h.té&fcooling, the solid was
collected by filtration. Analytically pure product39a-f were obtained by
recrystallization from methanol.

N-(2-Methoxy-[1,2 4]triazolo[1,5-a]quinazolin-5-yBeetohydrazid€39a)

Oo—

=
N\(N
~N
: T O
HN\NJK
H

Yield: 67% (0.182 g), white solid; Mp.: 21%C; IR (KBr): 1669 (C=0), 3206
(NH) cmi*; 'H NMR (DMSO-dq): &(ppm): 2.02 (s, 3H), 4.00 (s, 3H), 7.58-8.42
(m, 4H), 10.17 (s, 1H), 10.31 (s, 1HYC NMR (DMSO«): d(ppm): 12.07,
61.22, 109.71, 114.80, 124.06, 125.14, 134.98,3435.52.81, 156.69, 166.23,
169.46; G,H1,NgO, [272.27]: calcd.: C 52.94, H 4.44, N 30.87; FouBd52.51,

H 4.31, N 30.69; MS (EI): 272.
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N-(2-Methoxy-[1,2 . 4]triazolo[1,5-a]quinazolin-5-yBenzohydrazid€39b)

O0—

w::<
i :N\fN
~N
O
HN\N
H

Yield: 71% (0.237 g), white solid; Mp.: 18C; IR (KBr): 1665 (C=0), 3193
(NH) cmi*; 'H NMR (DMSO-d): &(ppm): 3.98 (s, 3H), 7.53-8.51 (m, 9H),
10.52 (s, 1H), 10.81 (s, 1H}’C NMR (DMSO4,): d(ppm): 56.67, 109.83,
114.88, 124.93, 125.29, 127.81, 127.99, 128.87,002932.21, 132.81, 133.04,

135.09, 157.07, 169.44;€1,,N¢O, [334.34]: calcd.: C 61.07, H 4.22, N 25.14 ;
Found: C 61.35, H 4.34, N 24.90; MS (El): 334.

N-(2-Methoxy-[1,2 4]triazolo[1,5-a]quinazolin-5-yi¥onicotinichydrazid€39c)

O—
—
/
N\fN
~N
O
HN\N X
H ol
~N

Yield: 65% (0.217 g), white solid; Mp.: 15C; IR (KBr): 1668 (C=0), 3210
(NH) cm’; 'H NMR (DMSO-ds): &(ppm): 3.98 (s, 3H), 7.65-8.50 (m, 8H),
10.66 (s, 1H), 11.14 (s, 1H}®*C NMR (DMSOd): &(ppm): 65.69, 109.73,
114.94, 121.73, 124.88, 125.36, 128.45, 133.20,2133.39.74, 150.94, 152.66,

155.50, 164.82; gH13N-;O, [335.33]: calcd.: C 57.31, H 3.91, N 29.24; Found:
C57.67,H3.73, N 28.93; MS (El): 335.
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N-(2-Ethoxy-[1,2.4]triazolo[1,5-alquinazolin-5-yeimzohydrazide39d)

00—
n=

N\(N
(;[(N

O

HN

N
H

Yield: 68% (0.236 g), white solid; Mp.: 16€; IR (KBr): 1660 (C=0), 3189
(NH) cm™; *H NMR (DMSO-ds): 8(ppm): 1.36 (tJ = 7.20 Hz, 3H), 4.35 (4l =
13.99 Hz, 2H), 7.53-8.51 (m, 9H), 10.57 (s, 1H),810(s, 1H):"*C NMR
(DMSO-dy): &(ppm): 14.94, 65.16, 109.83, 114.88, 124.94, 125147.96,
128.96, 132.42, 132.81, 135.09, 135.36, 152.60,.0857 166.39, 168.73;

CigH16N:O, [348.37]: calcd.: C 62.06, H 4.63, N 24.12; FouBds2.30, H 4.52,
N 23.95, MS (El): 348.

N-(2-Ethoxy-[1,2 ,4]triazolo[1,5-alquinazolin-5-ylsonicotinichydrazid€39e)

o
!
/
N\fN
[:::I:T7N
@)
HN\N R
Ho
~N

Yield: 70% (0.244 g), white solid; Mp.: 17&; IR (KBr): 1664 (C=0), 3206
(NH) cmi*; *H NMR (DMSO-dg): 8(ppm): 1.35 (t,) = 7.50 Hz, 3H), 4.38 (4l =

14.04 Hz, 2H), 7.51-8.48 (m, 8H), 10.42 (s, 1H),910(s, 1H):*C NMR

(DMSO-dg): d(ppm): 14.46, 64.80, 109.30, 114.45, 122.18, 1221A%.92,
134.79, 147.91, 148.92, 156.25, 163.54, 168.Q344N,0, [349.35]: calcd.: C
58.45, H 4.33, N 28.07; Found: C 58.61, H 4.22 8\83; MS (EI): 349.
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N-(2-Benzyloxyi}l,2 4triazold 1,5-dquinazolin-5-yl)-acetohydrazid89f)

@Q
N’Y/N

H

Yield: 76% (0.264 g), yellow solid; Mp.: 19Z; IR (KBr): 1670 (C=0), 3197
(NH) cmi’; *H NMR (DMSO-dg): 8(ppm): 2.27 (s, 3H), 5.66 (s, 2H), 7.59-8.76
(m, 9H), 10.48 (s, 1H), 10.59 (s, 1HJC NMR (DMSOds): &(ppm): 12.09,
71.67, 114.88, 115.24, 124.78, 125.21, 127.67,452828.80, 131.16, 135.60,
136.06, 137.08, 156.68, 168.72, 169.22H3:NsO, [348.37]: calcd.: C 62.06,
H 4.63, N 24.12; Found: C 62.44, H 4.51, N 24.28 (&I): 348.

General procedure for the preparation of compoundgila-c

A mixture of31b,f (1 mmol) and formohydrazide or acetohydrazide (@rol)
was refluxed in absolute toluene (15 mL) in thespree of sodium hydride (0.8
mmol) for 14-20 h. The solvent was removed undduced pressure, and the
residue was recrystallized from methanol.

133



2-Ethoxy-bis-[1,2 4]triazolo[1,5-a:4,3-clquinazaifd1a)

O\/
!
/
N

\

-
Yield: 50% (0.127 g), yellow solid; Mp.: 19€; *H NMR (DMSO-ds): d(ppm):
1.48 (t,J=7.75 Hz, 3H), 4.48 (4] = 14.12 Hz, 2H), 7.65-8.30 (m, 4H), 9.90 (s,
1H); **C NMR (DMSOds): 8(ppm): 14.84, 66.37, 111.71, 115.18, 123.57,
124.77, 126.99, 134.34, 137.50, 142.17, 152.17,28645,H,0NsO [254.25]:

calcd.: C 56.69, H 3.96, N 33.05; Found: C 57.114.H7, N 33.30; MS (El):
254,

2-Ethoxy-3-methyl-bis-[1,2 4]triazolo[1,5-a:4,3-climazoline(41b)

0"

=
N~
Crx
D
N—N

Yield: 55% (0.147 g), yellow solid; Mp.: 20€; '"H NMR (DMSO-dg): &(ppm):
1.43 (t,J = 7.49 Hz, 3H), 2.89 (s, 3H), 4.46 (b 14.97 Hz, 2H), 7.62-8.42 (m,
4H); *C NMR (DMSO4g): d(ppm): 12.10, 14.70, 66.29, 111.99, 115.16,
124.38, 126.94, 131.07, 132.61, 146.83, 151.12,176255H,,NO [268.28]:
calcd.: C 58.20, H 4.51, N 31.33; Found: C 58.874.8D, N 31.49; MS (EI):
268.
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2-Phenethyloxy-bis-[1,2 4]triazolo[1,5-a:4,3-c]garoline(41c)

O
-
/
N

\

V-
Yield: 51% (0.168 g), yellow solid; Mp.: 22€: '"H NMR (DMSO-dg): &(ppm):
3.15 (t,J = 7.23 Hz, 2H), 4.64 (] = 7.13 Hz, 2H), 7.25-8.50 (m, 9H), 9.68 (s,
1H); **C NMR (DMSOds): 8(ppm): 35.05, 69.43, 112.73, 119.68, 124.58,
126.79, 128.71, 129.27, 134.10, 138.51, 154.98,3P6CgH:4/NsO [330.35]:

calcd.: C 65.45, H 4.27, N 25.44; Found: C 65.963.88, N 25.25; MS (ElI):
330.

General procedure for the preparation of compound£1d-f

A mixture of39b,c,d( 0.5 mmol) and POEI5 mL) was refluxed at 10T for

2 h. After cooling, the excess of PQ@kas removed under reduced pressure and
the residue was treated with saturated solutioNfOH or K,CO; under ice
cooling. The resulting solids were collected byrdiion and recrystallized from
methanol to affordl1d-f as colored pure products
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2-Ethoxy-3-phenyl-bis-[1,2 4]triazolo[1,5-a:4,3-ajgazoline(41d)

Yield: 68% (0.224 g), yellow solid; Mp.: 22&; '"H NMR (DMSO-dg): &(ppm):
1.68 (t,J = 7.85 Hz, 3H), 4.58 (q) =13.98 Hz, 2H), 7.65-8.81 (m, 9HYC
NMR (DMSO-dg): &(ppm): 14.73, 66.21, 111.71, 114.88, 115.18, 124.89
125.24, 126.99, 127.04, 130.59, 132.22, 134.345037142.17, 152.17, 164.25;

CigH1N6O [330.35]: calcd.: C 65.45, H 4.27, N 25.44; FauBd5.98, H 3.98,
N 25.37; MS (El): 330.

2-Methoxy-3-phenyl-bis-[1,2 4]triazolo[1,5-a:4,3gclinazoling(41e)

O—

N=(
N/
e
N
Sav
N—N

Yield: 75% (0.237 g), white solid; Mp.:19€; '"H NMR (DMSO-ds): &(ppm):
4.02 (s, 3H), 7.62-8.76 (m, 9HYC NMR (DMSO+,): d(ppm): 57.46, 111.94,
115.17, 124.56, 126.12, 127.09, 128.35, 129.80,583030.89, 131.09, 141.82,
147.67, 149.47, 167.34;14H1,NsO [316.32]: calcd.: C 64.55, H 3.82, N 26.57;
Found: C 65.08, H 3.67, N 26.41; MS (El): 316.
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2-Methoxy-3-pyridyl-bis-[1,2 4]triazolo[1,5-a:4,3auinazoline(41f)

O—

=
N/
X
N —
|\\1‘,\1>_@N

Yield: 77% (0.244 g), white solid; Mp.: 27C; '"H NMR (DMSO-dg): &(ppm):
4.12 (s, 3H), 7.75-8.89 (m, 8HYC NMR (DMSOds): &(ppm): 57.39, 111.24,
115.23, 124.39, 124.75, 127.29, 129.80, 130.59,363342.52, 145.67, 150.03,
161.24; GegH1:N,O [317.31]: calcd.: C 60.56, H 3.49, N 30.90; Fau@d51.10,
H 3.52, N 31.27; MS (EI): 317.

General procedure for the preparation of compound<gi4a-d

A mixture of 3la,b ¢ mmol) and benzyl carbazate or ethyl carbazat2 (2.
mmol) was refluxed in benzene (10 mL) for 2.5 he ®olvent was removed
under reduced pressure, the resulting solid waesrddl off and recrystallized
from methanol.
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Ethyl-N-(2-methoxy-[1,2.4]triazolo[1,5-alquinazolin-5-yhydrazine-
carboxylatg44a)

O—_

=
N\fN
~N
1
HN
\H O/\

Yield: 73% (0.220 g), white solid; Mp.: 13C; IR (KBr): 1707 (C=0), 3198
(NH) cm™; *H NMR (DMSO-dg): &(ppm): 1.23 (tJ = 7.91 Hz, 3H), 4.00 (4l =
10.12 Hz, 2H), 4.10 (s, 3H), 7.59-8.27 (m, 4H),09(5, 1H), 10.34 (s, 1HJ’C
NMR (DMSO-dg): 8(ppm): 14.92, 57.33, 61.15, 109.71, 114.83, 124125,21,
127.07, 134.70, 135.06, 137.15, 156.69, 169.234GN0; [302.29]: calcd.: C
51.65, H 4.67, N 27.80; Found: C 51.93, H 4.55M62; MS (EI): 302.

BenzylN-(2-methoxy-[1,2,4]triazolo[1,5-a]quinazolin-5-yhydrazine-
carboxylatg44b)

O0—

v=(
N\fN
©;¢N
O
HN\N)LO/\©
H

Yield: 75% (0.273 g), white solid; Mp.: 20C; IR (KBr): 1718 (C=0), 3215
(NH) cmi; 'H NMR (DMSO-dg): &(ppm): 4.01 (s, 3H), 5.15 (s, 2H), 7.20-8.41
(m, 9H), 9.68 (s, 1H), 10.40 (s, 1H}’C NMR (DMSOds): &(ppm): 56.69,
66.98, 109.67, 114.85, 124.75, 125.25, 126.25,5428.28.81, 135.11, 135.33,
136.98, 152.74, 157.10, 168.42;58,6N¢O; [364.37]: calcd.: C 59.34, H 4.43,
N 23.06; Found: C 59.16, H 4.33, N 22.85; MS (Bb4.
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Ethyl-N-(2-ethoxy-[1,2.4]triazolo[1,5-a]quinazolin-5-yl)ydrazine-
carboxylatg44c)

o/

=
N\fN
—~N
O
HN

Yield: 74% (0.233 g), white solid; Mp.: 16C; IR (KBr): 1710 (C=0), 3261
(NH) cmi*; '"H NMR (DMSO-dg): &(ppm): 1.30 (tJ = 7.75 Hz, 3H), 1.73 (1] =
7.89 Hz, 3H), 4.20 (q] = 14.04 Hz, 2H), 4.65 (g, = 14.06 Hz, 2H), 7.50-8.40
(m, 4H), 9.89 (s, 1H), 10.54 (s, 1H}C NMR (DMSOds): 3(ppm): 14.70,
14.96, 61.15, 65.12, 114.84, 124.71, 125.18, 127128.11, 129.34, 131.87,
135.05, 151.12, 167.32;141:6NeO; [316.32]: calcd.: C 53.16, H 5.10, N 26.57;
Found: C 53.56, H 4.96, N 26.41; MS (EI): 316.

BenzylN-(2-ethoxy-[1,2.4]triazolo[1,5-alquinazolin-5-ylyHdrazine-
carboxylatg44d)

o Y4

v=(
N\fN
—~N
O
HN
N

Yield: 80% (0.302 g), white solid; Mp.: 1ZZ; IR (KBr):1706 (C=0), 3215
(NH) cmi*; *H NMR (DMSO-dg): 8(ppm): 1.39 (t,) = 7.30 Hz, 3H), 4.40 (4l =

14.20 Hz, 2H), 5.20 (s, 2H), 7.19-8.39 (m, 9H),99(6, 1H), 10.37 (s, 1HJC

NMR (DMSO-dg): 8(ppm): 14.97, 65.16, 66.45, 109.66, 114.85, 124125,19,
128.08, 128.79, 135.07, 135.33, 136.99, 152.62,90565¢H:5N:O; [378.39]:

calcd.: C 60.31, H 4.79, N 22.21; Found: C 60.04.8D, N 22.21;: MS (EI):
378.
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General procedure for the preparation of compound<i6a-d

Method-A

A mixture of31a,b,e,f(1 mmol) and Nahl(1.2 mmol) in absolute DMF (5 mL)
was heated at 96C in a nitrogen atmosphere for 24 h. After coolitige
reaction mixture was poured into water and satdratgh brine solution. The
resulting solid was filtered off, dried and recalBzed from methanol.

Method-B

To a stirred solution of sodium nitrite (1.2 mmaot)water (5 mL) was added
dropwise at -5C a mixture of32a,b,e,f(0.8 mmol) in 10% of hydrochloric acid
(1.6 mL). After stirring for 30 min, the precipitatvas collected by filtration,
washed thoroughly with water, dried and recrystallifrom methanol

2-Methoxy-tetrazolo-[4,3-¢1,2 ., 4triazold 1,5-dquinazoline(46a)

Yield: 54% (0.130 g)white solid; Mp.: 178C; '"H NMR (DMSO-dg): &(ppm):
3.99 (s, 3H), 7.18-7.95 (m, 4HY'C NMR (DMSO4ds): &(ppm): 56.36, 114.67,
116.23, 125.81, 128.27, 134.74, 136.49, 145.01,3P57167.54; GH-N;O
[241.21]: calcd.: C 49.79, H 2.93, N 40.65; Foufid50.12, H 3.18, N 40.42;
MS (El): 241.
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2-Ethoxy-tetrazolo-[4,3-¢1,2,4triazold 1,5-dguinazoling(46b)

Yield: 53% (0.135 g), white solid; Mp.: 16C; 'H NMR (DMSO-dg): &(ppm):
1.38 (t,J = 7.54 Hz, 3H), 4.46 (q) = 13.98 Hz, 2H), 7.51-8.53 (m, 4HjC
NMR (DMSO-dg): &(ppm): 14.81, 66.81, 109.97, 115.52, 126.11, 127.51
132.65, 134.99, 148.61, 167.43;5N,0O [255.24]: calcd.: C 51.76, H 3.55, N
38.41; Found: C 52.10, H 3.51, N 38.56; MS (E§52

2-Benzyloxy-tetrazolo-[4,3-€1,2 ,4triazold 1,5-dquinazoline 46¢)

O\Q
o
/
N\fN
N\
VN
N~N/

Yield: 51% (0.161 g), white solid; M.p.: 18C; '"H NMR (DMSO-d): &(ppm):
5.75 (s, 2H), 7.37-8.35 (m, 9HYC NMR (DMSO+4,): &(ppm): 71.57, 109.58,
115.08, 125.5, 127.72, 128.23, 128.75, 130.36,2134.34.53, 135.47, 148.17,

160.43, 167.16; GH1N;0 [317.31]: calcd.: C 60.56, H 3.49, N 30.90; Faund
C 60.96, H 3.64 , N 30.98; MS (EI): 317.
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2-Phenethyloxy-tetrazolo-[4,3{d],2,4triazold 1,5-dquinazoling(46d)

@)
N:<
/

N /'\I

Yield: 60% (0.198 g), white solid; Mp.: 17€; '"H NMR (DMSO-d): &(ppm):
3.22(t, J = 7.50 Hz, 2H), 4.79 (1] = 7.51 Hz, 2H), 7.23-8.67 (m, 9H)C NMR
(DMSO-dg): &(ppm): 34.83, 71.21, 115.57, 124.39, 126.10, 12637.56,
128.80, 129.35, 130.23, 134.99, 138.27, 142.32,3856167.54; GH13N;O
[331.34]: calcd.: C 61.63, H 3.95, N 29.59; Fou@d61.88, H 3.73, N 29.68;
MS (El): 331.

General procedure for the preparation of compound#9a.,d

A mixture of 31d,e . mmol) and 3-amino-thiophene-2-methylcarboxylicdac
ester (2.2 mmol) in absolute dioxane (10 mL) wdhkixed in the presence of

NaH (0.4 mmol) for 21 h. The solvent was removedanrreduced pressure and
the residue was treated with water and methand.r&sulting solid was filtered

off and dried.

" Due to the difficult solubility o#9in organic solvents, i can not get pure sampléHerelemental analysis.
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2-Pentyloxy-(3H-thiend3,2-d pyrimidin-4-onef4,3-d[1,2,4triazold 1,5-d-
quinazoline(49a)

Yield: 81% (0.307 g), yellow solid; Mp.; 24€; IR (KBr) 1670 (C=0) cri; *H
NMR (DMSO-ds): 8(ppm): 0.68 (tJ = 7.40 Hz, 3H), 1.14-1.18 (m, 4H), 1.50-
1.65 (m, 2H), 4.02 (t) = 7.60 Hz, 2H), 6.18-8.05 (m, 6H)Y'C NMR (DMSO-
de): 8(ppm): 14.63, 22.18, 27.69, 28.63, 69.35, 114.82,71, 124.25, 124.80,
134.50, 134.19, 147.72, 153.60, 167.84Hz/N:O,S [379.44]: MS (El): 379.

2-Benzyloxy-(3H-thiend3,2-dpyrimidin-4-onef4,3-d[1,2 4triazold 1,5-3-

quinazoline(49b)
N={
N\(N
COL
|
N
~ s

P —

Yield: 69% (0.274 g), yellow solid; Mp.; 20°C; IR (KBr) 1667 (C=0) c;

'H NMR (DMSO-<y): &(ppm): 5.32 (s, 2H), 6.48-8.05 (m, 11HJC NMR

(DMSO-dg): d(ppm): 73.57, 109.08, 116.08, 124.25, 127.02, 1281P8.75,
131.36, 131.93, 133.23, 134.21, 134.53, 135.47,.1748160.43, 167.16;
Cx1H13Ns0,S [399.43]: MS (EI): 399.
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General procedure for the preparation of 2,5-Dialkaxy(aralkoxy)-
[1,2 4triazolo[1,5-dquinazolines (50a-d)

A freshly prepared sodium alkoxide solution frondison (150 mg) and the
corresponding absolute alcohol (35 mL) was reaueti¢lal 31b,e,f(1 mmol) by
stirring at room temperature for 30 min. Afterwattle product was collected
by filtration, air dried, and recrystallized frorthanol.

2-Ethoxy-5-methoxy-1,2.4triazold 1,5-dquinazoling(50a)

O
=
N\fN
©;¢N
O\
Yield: 45% (0.109 g), white solid; Mp.: 13€; 'H NMR (DMSO-ds): &(ppm):
1.52 (t,J = 7.87 Hz, 3H), 4.28 (s, 3H), 4.51 ()= 13.57 Hz, 2H), 7.72-8.32 (m,
4H); *C NMR (DMSO4dy): &(ppm): 14.93, 55.48, 65.43, 111.47, 114.51,
125.77, 125.98, 128.86, 135.76, 136.06, 151.56,14635,H,,N,O, [244.26]:

calcd.: C 59.01, H 4.95, N 22.94; Found: C 58.715.64, N 22.60; MS (El):
244,
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2-Benzyloxy-5-methoxy4,2 . 4triazold 1,5-dquinazoling(50b)

O
o
/
N\fN
©;¢N
O
AN

Yield: 50% (0.153 g), white solid; Mp.: 14&; *H NMR (DMSO-ds): &(ppm):
4.17 (s, 3H), 4.46 (s, 2H), 7.35-8.22 (m, 9FC NMR (DMSOdy): d(ppm):
55.52, 70.93, 114.56, 125.88, 126.01, 128.52, B8185.28, 136.07, 136.62,

150.52, 163.24; GH14N40, [306.33]: calcd.: C 66.66, H 4.61, N 18.29; Found:
C 66.42, H 4.37, N 18.40; MS (EI): 306.

2-Benzyloxy-5-ethoxy-l,2.4triazold 1,5-dquinazoline $0c)

e

Yield: 51% (0.163 g), white solid; Mp.: 13C; '"H NMR (DMSO-d): &(ppm):
1.66 (t,J = 7.73 Hz, 3H), 4.79 (gl = 13.97 Hz, 2H), 5.64 (s, 2H), 7.53-8.39 (m,
9H); *C NMR (DMSO4g): (ppm): 14.38, 64.18, 70.90, 111.61, 114.52,
125.82, 128.50, 128.83, 135.77, 136.10, 136.63,.6%51162.71, 168.77;

CigH16N40, [320.35]: caled.: C 67.49, H 5.03, N 17.49; FouBds7.74, H 4.86,
N 17.14; MS (El): 320.
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5-Ethoxy-2-phenethyloxyi,2.4triazold 1,5-dquinazoling(50d)
O\/\©

o

/

N\fN

©;¢N

)

N
Yield: 52% (0.173 g), white solid; Mp.: 13€8; *H NMR (DMSO-ds): &(ppm):
1.45 (t,J = 7.82 Hz, 3H), 3.24 (] = 8.11 Hz, 2H), 4.76 (4] = 14.12 Hz, 2H),
4.79 (t,J = 7.97 Hz, 2H), 7.10-8.22 (m, 9H53,C NMR (DMSOdg): d(ppm):
14.38, 35.03, 64.15, 70.00, 111.55, 114.52, 12512497, 126.75, 128.75,
129.32, 133.67, 135.71, 136.09, 151.58, 162.65,7768H.sN,O, [334.38]:

calcd.: C 68.25, H 5.43, N 16.76; Found: C 68.47/4.877, N 16.83; MS (El):
334.

Procedure for the preparation of 2-(2-Phenethyloxy-1,2 4triazolo[1,5-
alquinazolin-5-ylamino)-ethanol (52)

A mixture of 31f (1 mmol) and of 2-amino-ethanol (5 mmol) was heateder
reflux in absolute dioxane (7 mL) for 19 h. Evapgmna of the solvent gave an
oil which solidified upon treatment with water atite solid was recrystallized
from ethanol.

2-(2-Phenethyloxy4,2 . 4triazold 1,5-dquinazolin-5-ylamino)-ethandb?2)
@)
0
/
N\fN
©;¢N

AN~ _~oH
Yield: 45% (0.157 g), white solid; Mp.: 17&; *H NMR (DMSO-ds): &(ppm):
3.54 (t,J = 7.45 Hz, 4H), 3.62 (] = 7.87 Hz, 4H), 4.92 (s, 1H), 5.54 (s, 1H),
7.10-8.89 (m, 9H)**C NMR (DMSO+): 5(ppm): 44.09, 59.21, 70.50, 111.37,
114.61, 124.73, 125.15, 128.40, 128.77, 134.35,2633.36.94, 153.28, 156.86,

168.67; GoH1oNsO, [349.40]: calcd.: C 65.32, H 5.48, N 20.04; FOuBB5.72,
H 5.39, N 19.89: MS (EI): 349
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Procedure for the preparation of 1,2,4,5-Tetrahydre[l1,2.4triazolo[1,5-
alquinazolin-2,5-dione (53)

A mixture of 6f (1 mmol) and Pd-C 10% (120 mg)as a catalystwas
hydrogenated in THF (75 mL) for 2 h. The suspensvas filtered off and the
solvent evaporated. The resulting solid was susgkmal ethyl acetate (2 mL)
and filtered again to afford analytically pusa.

1,2.4 5-Tetrahydrdi,2.,4triazold 1,5-dquinazolin-2,5-dion€53)

O
HN’{

/
N\(N
ij
O

Yield: 95% (0.191 g), white solid; Mp.: 17C; IR (KBr): 1707, 1686 (C=0)
cm™. 'H NMR (DMSO-dg): &(ppm): 7.45-8.15 (m, 4H), 11.84 (s, 1H), 12.98 (s,
1H); **C NMR (DMSO4dy): &(ppm): 114.18, 116.64, 125.11, 128.58, 135.71,
136.24, 147.43, 160.04, 167.015HaN,O, [202.17]: calcd.: C 53.47, H 2.99, N
27.71; Found: C 53.67, H 3.02, N 27.52; MS (EI)220
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Procedure for the preparation of O, N-Dibenzyl{1,2 4triazolo[1,5-
alquinazolin-5-one (55)

To a solutionof 53 (1 mmol) in DMF (5 mL) was added potassium carlvena
(1.6 mmol) portionwise over a period of 10 min abm temperature. After

stirring for 20 min, benzyl bromide (3 mmol) wasdad and the reaction

mixture was stirred for 18 h at room temperatuiee Tixture was then poured
into ice/water, and the precipitate was filteref] wfashed with water, dried and
recrystallized from THF.

2-Benzyloxy-4-benzyl-4H4 ,2 4triazold 1,5-dquinazolin-5-on€55)

O
—(
/
i :N\(N
N
O

Yield: 79% (0.301 g), white solid; Mp.: 18€; IR (KBr): 1670 (C=0) cr. 'H
NMR (DMSO-ds): 8(ppm): 5.30 (s, 2H), 5.40 (s, 2H), 7.27-8.28 (mH}L4"*C
NMR (DMSO-ds): 8(ppm): 46.38, 70.91, 113.88, 115.78, 125.51, 127.53
127.86, 128.39, 128.58, 135.13, 135.57, 135.82,.3548158.57, 166.71;
Ca3H1gN4O, [382.43]: calcd.: C 72.24, H 4.74, N 14.65; FouBd72.54, H 4.69,

N 14.42; MS (EI): 382.
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Procedure for the preparation of 8-Nitro-1,2,4,5-t&rahydro-[1,2 4triazolo-
[1,5-dquinazolin-2.,5-dione (58

Compoundbe (1 mmol) was dissolved in conc,$0;, (3.5 mL) and cooled at 0
°C. Afterwards KNQ (0.95 mmol) was added in three portions over 1. fihe
reaction mixture was warmed to room temperaturelafdo stirr for 17 h. The
mixture was poured into ice and stirred for 15 ntie yellow precipitate was
collected by filtration, washed with water, driechda recrystallized from
acetone/hexane

8-Nitro-1,2,4,5-tetrahydrdi,2 4triazold 1,5-dquinazolin-2.,5-dion€¢58)

O

HN’(
O,N g N
2 \(
\Q;(NH
0
Yield: 54% (0.133 g), yellow solid; Mp.: 17& (Acetone-hexane); IR (KBr):
1718, 1696 (C=0) cth 'H NMR (DMSO-dy): &(ppm): 7.88-8.79 (m, 3H),
12.23 (s, 1H) 13.27 (s, 1H}’C NMR (DMSO«): 3(ppm): 115.40, 116.81,
123.97, 129.82, 135.30, 139.43, 143.40, 148.50,81585HsN:0O, [247.17]:

calcd.: C 43.73, H 2.04, N 28.33; Found: C 43.3%2.877, N 28.75; MS (El):
247.
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S5 Summary

The current study focuses on the synthesis of theeln2-alkoxy(aralkoxy)-
[1,2,4triazold 1,5-dquinazolin-5-ones 6 and their substituted/anellated
heterocyclic derivatives.

First, the preparation of several dialkid-cyanoimidocarbonates2) from
equimolar amounts of cyanogen bromide and the sporeding alcohol

according to a slightly modified literature proceglis described (Scheme I).

Scheme |

@
NH |N
_ Br—CN J\
neon Br=on [ ro M g BTN Rl _R

i NaOH, TMBE ii: NaCO,, EtN
The dialkyl N-cyanoimidocarbonates2 were then reacted with 2-
hydrazinobenzoic acid in ethanol in the presence of triethylamine toatffthe

targeted tricyclic heterocyclésvia the intermediates (Scheme I1).

Scheme Il
XL
RO.__OR N HN™ SN
h 2 ' NH i
N “HCl ——
+ OH N
INI I CO,H
2 3 4
OR
OR N=
N= N N
| i Z
g NN Y
\< - NH
NH,
COH o
5 6

i: Et;N, EtOH ii: conc. HCI, 80°C
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Treatment of6 with different alkyl halides at room temperatunethe presence
of potassium carbonate afforded cleanly and exadlsiN-alkylated products
12, whereas the corresponding dihydro-triazoloquihaee 16 were obtained as
pure compounds from the reduction of the lact@nby lithium aluminum
hydride in tetrahydrofuran.

Reaction of6 with phosphorous pentasulfide refluxing pyridine affordedhe
[1,2,4triazoloquinazolin-5-thiones 27 in excellent yields which were
subsequently transformed into the thioeth28 with alkyl halides in the
presence of sodium hydroxide.

Furthermore, chlorination dd with oxalyl chloride in trichloroethane or with
phosphorous oxychloride in benzene opened acceab® toovel compounds of
type 31

Catalytic hydrogenation of6f on Pd/C in tetrahydrofuran provided the
corresponding3 which subsequently underwent alkylation with bergimide
in the presence of potassium carbonate to prochedibenzylated produsb.
In addition, nitration of 2-allyloxy4,2,4triazold1,5-gdquinazolin-5-one ¢
with potassium nitrate in concentrated sulfuricdacifurnished cleanly the
targetedb8 (Scheme llI).
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Scheme Il

NN O
Y NN Hn—
N N O,N NN
O \(
NH
55
o)
58
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H;\l‘_{N Vi N\/(N i N\/(

i : alkyl halides, DMF ii: LiAlH, THF iii : B,S;, pyridine iv : alkyl halides, NaOH
v : POC}, benzene or (O,Cl,, trichloroethane vi : Pd/C JiTHF
vii : benzyl bromide, DMF viii : KNQ, conc. HSO,
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Replacement of the chlorine atom &1 by different nucleophiles provided
access to a variety of derivatives. For examplelréminolysis of31 produced
the hydrazine derivative32 which upon treatment with an aldehyde or ketone
delivered the corresponding hydrazofds

From the reactiorof 31 with different hydrazides in refluxing toluene, the
amidrazone89 were obtained in good yields.

Similarly, compounds of typd4 were obtained from treatment 81 with the
respective carbazates in refluxing toluene. Tetfacysystems of typ&6, 37
were prepared by reaction 082 with 1,1-carbonyldiimidazole or carbon
disulfide in toluene or pyridine, respectively. @ensation of31 with
acylhydrazines in the presence of sodium hydridedygced smoothly the
targeteddla-c,whereas the novel condensed heterocycles of4ygef resulted
from 39 by treatment with phosphorous oxychloride.

Furthermore, reaction &1 with sodium azide in dimethybrmamide afforded
the tetracyclic copmpounds of tygé, whereas the corresponding reactior3 bf
with thiophene-3-amino-methylcarboxylatgroduced the novel pentacyclic

compound49. Finally, reaction of31 with sodium alkoxides furnished 2,5-

dialkoxy{1,2,4triazoloquinazoliness0) (Scheme V).
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Scheme IV

N\'EN 32 l \NHZ
_ ii
.o o
\H OR l,\l=<N
N
44 \/(
~.N
R
HN N¢( 2
34 R

i : hydrazine hydrate, EtOH i : aldehyde or ketoftOH

iii : CDI, toluene or C$, pyridine iv : hydrazides, toluene

v : acylhydrazines, toluene, NaH vi: PQQli : carbazates, toluene
viii : NaN,;, DMF ix : methlyl-3-amino-thiophene carboxylatigxane
X : MeONa or EtONa, EtOH/MeOH
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6 Zusammenfassung

Die vorliegende Arbeit beschaftigt sich mit der 8wse von neuartigen 2-
Alkoxy(Aralkoxy)-[1,2,4]triazolochinazolin-5-onen 6] und mit deren

substituierten/anellierten Derivaten. Im ersten | Tder Arbeit wurden

verschiedene DialkyiN-cyanoimidocarbonate 2] durch die Umsetzung
aquimolarer Mengen Bromcyans mit den entsprecheAdleholen nach einer
leicht modifizierten Literaturvorschrift hergestglbchema I).

Schema |

NH
Br—CN J\
R—OH —Br—CN _ R\O)J\O/R — RS R

1

i NaOH, TMBE ii: NgCO;, EtN

Durch  Umsetzung der Dialkp-cyanoimidocarbonate 2 mit  2-
Hydrazinobenzoesaufin Ethanol konnten die [1,2,4]Triazolochinazolirebe

6 gewonnen werden (Schema Il).

Schema ll
L
RO_ _OR H HN SN
T N—NH, i NH
N ©in/ -HCl — ©i Il
+ OH N
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N o
2 3 4
OR
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I
N . N N
. | ii
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Creg | 0L
NH,
CO,H o
5 6

i: Et;N, EtOH ii: konz. HCI, 80°C
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Die Alkylierung von 6 bei Raumtemperatur erbrachte die entsprechenden 4-
Alkyl(Aralkyl)-[1,2,4]triazolochinazolin-5-one 12. Durch Reduction der
Lactamgruppe volB mit Lithiumaluminiumhydrid in Tetrahydrofuran warelie
Dihydro-triazolochinazolind 6 zuganglich.

Die Reaktion von6 mit Phosphorpentasulfid in Pyridin unter Ruckfluss
erbrachte die [1,2,4Triazolochinazolin-5-thione 27, welche mit
Alkylhalogeniden in Anwesenheit von Natriumhydroxaie Thioether29
erbrachten.

Dartber hinaus konnten die neuartigen Verbindungem Typ 31 durch
Chlorierung von 6 mit Oxalylchlorid in Trichloroethan oder mit
Phosphoroxychlorid in Benzol erhalten werden

Die katalytische Hydrierung voéf Giber Pd/C in Tetrahydrofuran fuhrte zu den
[1,2,4Triazolochinazolin-2,5-dionef3, deren Umsetzung mit Benzylbromid in
Anwesenheit von Kaliumcarbonat die Verbindungen vop 55 lieferte.

Aus der Nitrierung von 2-Allyloxy1,2,4triazolochinazolin-5-one 6€) mit
Kaliumnitrat in konzentrierter Schwefelsdure gingasd 8-Nitro-1,2,4,5-
tetrahydrof1,2,4triazold 1,5-dchinazolin-2,5-diorb8 hervor.(Schema llI).
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Schema lll

HN—’{N vi N\(N | i N\/(

i : Alkylhalogenid, DMF ii: LiAlH,, THF iii : B,S;, Pyridin iv : Alkylhalogenid, NaOH
v: POCL Benzol oder ¢O,CI,, Trichloroethan vi: Pd/C -5HITHF
vii : Benzylbromid, DMF viii : KNQ,, konz. HSO,
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Die Hydrazinolyse von3l in siedenden Ethanol erbrachte die neuartigen
Heterocyclen vom Typ32, die durch die Umsetzung mit Aldehyden bzw.
Ketonen die Hydrazonoabkdmmlinge vom T3splieferten.

Die Amidrazone vom Ty@9 waren aus81 durch Umsetzung mit verschiedenen
Hydraziden erhaltlich.

In analoger Weise konnten die Verbindungen vom Z¥@us Umsetzung31
durch Carbazatolyse erhaltlich.

Die tetracyclischen Verbindungen vom TW@6 bzw. 37 wurden durch die
Reaktion von 32 mit 1,1-Carbonyldiimidazol bzw. Kohlenstoffdisulfid
gewonnen.

Die Kondensation von31 mit Acylhydrazinen in Anwesenheit von
Natriumhydrid fihrte zu den Big,2,4triazold 1,5-a:4,3-¢chinazolinend1a-g
wéahrend die gewiinschten Heterocyclen vom #gd-f durch Umsetzung von
39 mit Phosphoroxychlorid erhalten wurden.

Mit Natriumazid reagierte 31 zu den entsprechenden tetracyklischen
Verbindungen vom Typt6, mit Thiophen-3-amino-methylcarboxylat reagierte
31 zu den pentacyklischen Verbindung&und mit Natriumalkoxiden bildete
31die 2,5-Dialkoxy}1,2,4triazolochinazoliné0 aus (Schema V).
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Schema IV

i : Hydrazinhydrat, EtOH i : Aldehyd oder Keto&tOH

iii : CDI, Toluen oder Cg, Pyridin iv : Hydrazid, Toluen

v : Acylhydrazin, Toluen, NaH vi: POCVii : Carbazat, Toluen
viii : NaN;, DMF ix : Methlyl-3-amino-thiophen carboxylat, @an
X : MeONa oder EtONa, EtOH/MeOH
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Hazard information

Concerning the toxicological characteristics of tbempounds synthesized

within the scope of this thesis, no informations available. Hence, hazardous

properties cannot be excluded. Therefore the clasghould be regarded as

hazardous substances and treated with approp&aat®.

Toxicological properties of the solvents and chetsicemployed within the

course of this project are summarized in the talbédgw.

Solvents Category of Danger Safety Phrases
Acetone F, Xi S 9-16-26
Benzene F, T S 35-45
Chloroform Xn S 36/37
Dichloromethane Xn S 23.2-24/25-36/37
Diethyl ether F, Xn S 9-16-29-33
Ethanol F S 7-16
Ethyl acetate F, Xn S 16-26-33
n-Hexane F, Xn, N S 9-16-29-33-36/37-61-6
Methanol F, T S 7-16-36/37-45
Pyridine F, Xn S 26-28.1
Tetrahydrofuran F, Xn S 16-29-33
N,N-Dimethylformamide T S 53.1-45
Toluene Xn, F S 16-25-29-33
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Chemicals Category of Danger Safety Phrases
Acetophenone Xn S 26
Benzaldehyde Xn S24

Benzyl bromide Xi S 39
Bromoacetic acid T,C,N S 26-36/37/39-45-61
2-Hydrazinobenzoic acid Xi S 26-36
hydrochloride
Cyanogen bromide N S 28.1-36/37/39-45-60-61
Sodium carbonate Xi S 22-26
Lithium aluminum hydride F S 7/8-24/25-43
Phosphorous oxychloride T S 7/8-26-36/37/39-45
Phosphorous pentasulfide F, N, Xn S6l
Carbon disulfide F, T S 16-33-36/37-45
Sodium hydride F, Xi S 24/25-26-43.11-7/8
Sodium hydroxide C S 26-37/39-45
Sodium azide FN S 28-45-60-61
1,1I-Carbonyldiimidazole Xn S 26-36/37/39-45
Methyl iodide T S61
Potassium nitrate O S 17-24/25
Hydrazine hydrate T,N S 53-45-60-61
Hydrochloric acid C S 26-36/37/39-45
Oxalyl chloride T,F,C S 26-36/37/39-43.4-45
Triethylamine C F S 3-16-26-29-36/37-45
Potassium carbonate Xn S 26-36
Benzyl carbazate Xi S 26-36
Ethyl carbazate T S 22-36/37-45
Sodium nitrite N,O, T S 45-61
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