Issue in honor of Professor Girolamo Cirrincione ARKIVOC 2022, ii, S1-S28

Supplementary Material

Synthesis of new pentaheterocyclic systems based on the triazolo[3,4-
al-2,7-naphthyridine core

Samvel N. Sirakanyan,*2 Domenico Spinelli,** Athina Geronikaki,® EImira K. Hakobyan,? Victor G.
Kartsev,? Hasmik A. Yegoryan,? Ervand G. Paronikyan,? Samvel G. Ghazaryan,® Anush A.
Hovakimyan?®

aScientific Technological Center of Organic and Pharmaceutical Chemistry of National Academy of
Science of RA, Institute of Fine Organic Chemistry, 0014 Yerevan, Ave. Azatutyan 26, Armenia
bDepartment of Chemistry G. Ciamician, Alma Mater Studiorum-University of Bologna, Via F. Selmi
2, Bologna 40126, Italy
“Aristotle University of Thessaloniki, School of Pharmacy, Thessaloniki 54124, Greece
dInterBioScreen, 119019 Moscow, Russia
eScientific and Production Center «Armbiotechnology» of NAS RA, Yerevan, 0056 Armenia
Email: shnnr@mail.ru; domenico.spinelli@unibo.it; geronik@pharm.auth.gr;
vkartsev@ibscreen.chg.ru

Table of Contents

Copies of *H and 3C NMR spectra of new synthesized compounds ...........ccveveeeveveeeeieecieeeeeeene S2

Page S1 ©AUTHOR(S)


mailto:shnnr@mail.ru
mailto:domenico.spinelli@unibo.it
mailto:geronik@pharm.auth.gr
mailto:vkartsev@ibscreen.chg.ru

ARKIVOC 2022, ii, S1-528

Issue in honor of Professor Girolamo Cirrincione

oL

7

Molecul. R h Centre, Y . A ia, Varian Me y-300VX H1 300.077 MHz, nt=16, np= 16000, temp=30.0 C, Ib=-0.2, solvent=DMSO Oct 13 2010
AMV =
NAR-203 S _10 nar-203 L\m
4.9
4
m,m
5
6 6
7
Ca1H21N505S
3.4 ﬁw.o
ﬁm.m
2.0
0.9
\/ \
A} G52 | T

©AUTHOR(S)

Page S2



ARKIVOC 2022, ii, S1-528

Issue in honor of Professor Girolamo Cirrincione

3

._,.Na 126 NOCI_P2 tel-126

M lar Si Re h Centre, Y A ia, Varian Mercury-300VX H1 300.088 MHz, nt=16, np=32000, temp=30.0 C, Ib=-0.2, solvent=DMSO z_n-:A 2022 %
8 7
g
5.0
10 8
g
4.0
Ca0t16Ne05
fo [
— (1
0.9 0.9 b
» y A J &
.l‘.t|.\\r — ) v, e L Y N ,/Lrl\.» A
T

©AUTHOR(S)

Page S3



(0% 0G 09 0L 08 06 007 017 0ct 0ET or7 0S7 037

0€

wdd

Issue in honor of Professor Girolamo Cirrincione

ARKIVOC 2022, ii, S1-528

-
o o

E - " Kl N
L =
= % >
3 % ? o
156.965 X d
e
B ——153.212
= .
== o
= —147.703 H]
E \—146.967 8
> <
= g
; 5
ik 3
= ———137.924 |>
= o 3
=" 7 135.894 §
—131.680 §
= 128.727 g
RE— 128.242 ;
= \127.061 g
2 3
= 120. 469 8
E= 118.309 S
=
3
=
=
= = o
= 8
o
= =
e &
5 5
- = )
= o
= 8
= =
{ k-]
e 1
= 3
= g
- 3
= °
= 1
= o
= i
== o
— L
e
L <
E 3
= —61.493 é
—_ 17
- o
1=
A' : z
= 50.064 3
= / —49.012 n
< : ny
= =i —40.341 N
= 40.058 o
== ny
= 39.921 X
- o
= — _ __ B
= .
=32
!,,
= H
= 38.845 2
g \ 38.667 N
o
= —26.873 + g
(= N
Page S4 ©AUTHOR(S)



ARKIVOC 2022, ii, S1-528

Issue in honor of Professor Girolamo Cirrincione

&, m mw»aﬂt

Molecular Structure Research Centre, Yerevan, Armenia, Varian Mercury-300VX H1 300.077 MHz, nt= 16, np= 16000, temp =30.0 C, Ib=-0.2, solvent=DMSO Apr 19 2011
AMV = z
Z>N|Nmb. S _11 nar-264 *\\
Vi
8
6.9
g
7
8
6.3
Co4HygNg0S
w.m
o4
P
—
a g 1.0
T T T T T T J T T T T _ T T T _ T T T T _ T T T _ T T T T _ T T
6 8 4 3 2 1 ppm

©AUTHOR(S)

Page S5



ARKIVOC 2022, ii, S1-528

Issue in honor of Professor Girolamo Cirrincione

A

LA
0

Molecular S R h Centre, Y , A ia, Varian Me y-300VX H1 300.077 MHz, nt=16, np= 16000, temp =30.0 C, Ib=-0.2, solvent=DMSO Oct 20 2010
NAR-210 SAMV_ 10 nar-210 \w

7 6

A V 2.6

5
B 3
N
7 6
/
Co4HooNg0S
10 9
4§
5.0
2
3 /
1l \m 8 m
/2.6
f 2.2
(0.8 (0.9 1. \

T ‘— T T T 7 T T T T — T T T T _ — T T T T ﬁ T T T T T T T .r_ T __ T T ~ T T

10 9 8 7 6 5 2 ppm

©AUTHOR(S)

Page S6



ARKIVOC 2022, ii, S1-528

Issue in honor of Professor Girolamo Cirrincione

e

Molecular Structure Research Centre, Y

y-300VX

H1 300.088 MHz, nt=16, np=32000, temp=30.0 C, Ib=-0.2, solvent=DMSO/CCI4 1/3

Mar 10 2022

T21-125-1 NOCT|22 t2l-125-1 N
7 6 A\ 12
8
9 7
8
OM.\Immzmom 10.0
6
(2.0
0.9 0.9
_
5 I R S I B T R T T R S T T F §F & T & o *o L S e
10 g 7 6 5 4 3 2 ppm

©AUTHOR(S)

Page S7



ARKIVOC 2022, ii, S1-528

Issue in honor of Professor Girolamo Cirrincione

Yol

Molecular Si R h Centre, Yerevan, Armenia, Varian Mercury-300VX H1 300.088 MHz, nt= 16, np=32000, temp=60.0 C, Ib=-0.2, solvent=DMSO Feb 25 2022
[T = NOCT_22 t21-
T21-112 &5 112 )
4
12 11
13
14 12
13
Co7Ho4CINGOS
W. 7
m = 1.9 1.9
J
s & (1.0
~— —
o ﬁ L 1 Lﬁ! T
T T T T T T T T T T T I T T T T T T T T T T S T T T T T T T
10 9 8 6 3 ppm

©AUTHOR(S)

Page S8



ARKIVOC 2022, ii, S1-528

Issue in honor of Professor Girolamo Cirrincione

/7 e
Hqe "
Molecul. R h Centre, Yerevan, Armenia, Varian Mercury-300VX H1 300.088 MHz, nt= 16, np= 32000, temp=30.0 C, Ib=-0.2, solvent= ozmon<l»m T— Jun 12018
HE-364 ¥
7 6
8 * AN
9 =7
8
Cpo7Hp4CING0S

%Ré ,
R RS T T _-_

'F T

\ﬁo , 0.9
T _ T T 701 T — T J\

10 9 8 7

s

©AUTHOR(S)

Page S9



ARKIVOC 2022, ii, S1-528

Issue in honor of Professor Girolamo Cirrincione

H1 300.088 MHz, nt= 16, np=32000, temp=30.0 C, Ib=-0.2, solvent=DMSO/CCI4 1/3

Jun 13 2018

ia, Varian Mercury-300VX

Ca7H24N703S

2.1

SAMV |

4.0

18 he-374

+wf

©AUTHOR(S)

Page S10



ARKIVOC 2022, ii, S1-528

Issue in honor of Professor Girolamo Cirrincione

' 4
L
Molecular Structure Research Centre, Yerevan, Armenia, Varian Mercury-300VX H1 300.088 MHz, nt=16, np=32000, temp=30.0 C, Ib=-0.2, solvent=DMSO/CCI4 1/3 Mar 9 2020
SAMV_20 s11-08B3 ]
S11-083 {.
N 0.2
\
I
I
|
C,eH,,N,0S
(2.0
3.0
|
2.0 2.0 ([2-1
!
1.0 1.0
== — ~ \ )
A § Lr i L C — ]
T _ T T T T _ T T T T _ T T T T ﬁ _ T T T _ T T T T _ T T T T _ T . s i T T 1 1_\
10 9 8 7 6 5 4 3 ppm

©AUTHOR(S)

Page S11



ARKIVOC 2022, ii, S1-528

Issue in honor of Professor Girolamo Cirrincione

qg

Molecular Structure Research Centre, Yerevan, Armenia, Varian Mercury-300VX C13 75.465 MHz, nt=512, np= 19998, temp=30.0 C, Ib= 1.0, solvent=DMSO/CCI4 1/3 Mar 9 2020
Ak SAMV_20 sf11-0B3
S$11-083 1+
w
w
¥
0
o)}
o
o
S 0
g = 3
CH,,N ; O ®
28H54NgOS D o O 0 _
Tox L
o TR
~ L 3
"]
fes]
0
o g
s B S o
¥ m % b @«
8Bz T T8 o
&l 5 o - 8 8
- oo m g T T o o N © -
-t Q0 =t = m H ~ W (o)) w0 ﬂ (0] 3 m <
i < F.m At L o
. 9 org L s NG NE
$ 8 9% & Res ® o @~
L 7T N T W -
sy | " 3
-« - B
T [ i
| |
Llislidata b i el bR A PR Y D A TP AR TS
160 150 140 130 120 110 100 390 80 70 60 50 40 30 ppm

©AUTHOR(S)

Page S12



ARKIVOC 2022, ii, S1-528

Issue in honor of Professor Girolamo Cirrincione

Jh

h Centre, Yerevan, Armenia, Varian Mercury-300VX

H1 300.088 MHz, nt=16, np=32000, temp=30.0 C, Ib=-0.2, solvent=DMSO/CCI4 1/3

/ Wz 2=
o

Mar 12 2020

S$11-085

SAMV_20 sf11-085

“.\

d
CogHpaC1N;05S d
58
(4.9 \\w.m
(R
/
(2.0 2.1 b
S ey 1.8 r 1. Fo.4
— J— - ‘ﬁ =
,,,%Mﬁf.iﬁi‘ il VLQ KL \U T i} o
T T _ T T T T _ T T T ~ T T _ 4 T T T T _ § T T T T _ T T T T
10 9 8 7 5 4 2 ppm

©AUTHOR(S)

Page S13



ARKIVOC 2022, ii, S1-528

irrincione

Issue in honor of Professor Girolamo C

bk

Molecular Structure Research Centre, Yerevan, Armenia, Varian Mercury-300VX C13 75.465 MHz, nt=1184, np= 19998, temp=30.0 C, Ib= 1.0, solvent=DMSO/CCI4 1/3 Mar 12 2020
SAMV_20 s11-085
$11-085 =
15 14
/" N
Ct
7 5 »I|l 12
8 \ NH
i n o~
r~ ~N O <
2] 7 10 ¥ NS o
8 n o 0 O
o Q m o m
= m o F
P ~
0 n
Rg e
< V0 5
- _/qu_ﬁm
r~
S
«©
o
CogHppCINZ0,S ,ﬂ
o
0
o [4¥]
& <
5 S o)
2 8
@
a
o T
n
o 0
SR MY
cht- T L
w ﬁ ~N oo ﬁ -~
oI~ mS
=R U a i
~ ol o¥ R o 0 Al
[Te) a8 S n - N o oo "
o o s .Y ‘o n oM
To -2 T N o 5O Yo 9
4 - ot B il ¥ M ” © - N
g L TJJes 87 %
JBE i 87 e
-~ ~ - <
| JJ R
s o
g Tl
Fﬂ
I\
L | |
gbi bttt b Gl VG b L L b 0 A LU R v TSI il A A Lt b Dl

170 160 150 140 130

120 110

100

90

80

70

60

50

©AUTHOR(S)

Page S14



ARKIVOC 2022, ii, S1-528

Issue in honor of Professor Girolamo Cirrincione

, A ia, Varian Mercury-300VX

H1 300.077 MHz, nt= 16, np= 16000, temp=30.0 C, Ib=-0.2, S?o:.HU_smO\naF& 1/3

Apr 16 2013

CogHosN7038

SAMV_13

b

tn-113

.* L

©AUTHOR(S)

Page S15



ARKIVOC 2022, ii, S1-528

Issue in honor of Professor Girolamo Cirrincione

43

Molecular Structure Research Centre, Yerevan, Armenia, Varian Mercury-300VX H1 300.088 MHz, nt= 16, np=32000, temp =30.0 C, Ib=-0.2, solvent=DMSO/CCI4 1/3

Mar 5 2020

S11-082 NOCT_20

si1-082

1/

6.5
7 5
8
3 7 4
8 W
C30Ha7N703S
3.2
(1.9 1.8 i8
\lu_\.o a.m wm.w
1\ A A - L k
O VT I N - .

-
(@]
(o]
(00]
~
)]
8]
N
w

©AUTHOR(S)

Page S16



ARKIVOC 2022, ii, S1-528

Issue in honor of Professor Girolamo Cirrincione

ia, Varian Mercury-300VX

H1 300.088 MHz, nt= 16, np=32000, temp=30.0 C, Ib=-0.2, solvent=DMSO/CCI4 1/3

CogHa7N702S
1.2

> —
|

pm\\l 13
N
N 14
11

5.8

2.0

NOCT_18 he-367

Jun 62018 B
-+

©AUTHOR(S)

Page S17



ARKIVOC 2022, ii, S1-528

Issue in honor of Professor Girolamo Cirrincione

h Centre, Yerevan,

ia, Varian Mercury-300VX

H1300.077 MHz, nt=16, np = 16000, temp =30.0 C, Ib=-0.2, solvent=DMS0/CCI4 1/3

Mar 12013

NOCT_13 tn-108
4+
7 6
8
4.9
9 7
8
4.1
CogH15ClINGS
! %q\m.o
0.9 (0.9
_ » )
ot t{? >% S Lo e .;LC fﬁg wAlpmerisapmlh,
ﬂl’J'v‘_l.r‘n_Vl T T _ T T T _ T T T T _ _ T T T T ~ T T T T _ T T T E e e O | T ﬁ T T T T * T
10 9 8 7 6 5 4 2 ppm

©AUTHOR(S)

Page S18



ba

©AUTHOR(S)

ARKIVOC 2022, ii, S1-528

Issue in honor of Professor Girolamo Cirrincione

Molecul: Re h Centre, Ye A ia, Varian Mercury-300VX H1 300.086 MHz, nt=16, np=32000, temp=30.0 C, Ib=-0.2, solvent=CDCL3 Oct 26 2021
TEMA = =

NAR-236-1 ANUSH_ nar-236-1 A\

6 S
7 N 1

.0

8 6 3 s

7

N 10 5.4
10 C 14
11
.0
CagqHaaNyS

_n. = 5.0

Page S19




(0% 0S 09 0z 08 06 00T 0r7 0ct 0ET ort 0G1 097
qummw‘]ﬂw { mmpwmm‘nm mew "m ;‘L | !\m Hr\l‘wr """’NWWWIWWM M\‘ ',-‘- i

0€

wdd

Issue in honor of Professor Girolamo Cirrincione

ARKIVOC 2022, ii, S1-528

156 .605
.

»

——148.330

—137.904

134.191
133.697

156.281
155.416

SLNERWPEY

i

133.584
129.176

i

120.877

ok dy | l'ml’l"!rm’“v"‘h’mwmm‘!

!

_ L

—148,324

——109.245

127.388

—96.279

—128.504
Z
-
-
"
" o
-

—=62.702

51.287

49.404

—=28.049

47 .891

—28.510

L-9€2Z-HVN
‘E)Z?

A ‘9nua) y

ueuep

XN00E-A

dwo} ‘86661 =du ‘p9g8=1U ZHN v9¥'SL €LD

JUBAI0S ‘0'L =q| "D 0'0E =

€1000=

VA3 L HSNNV

1-9£2-Jeu

) +

Page S20

d 120z 9z »Oo

©AUTHOR(S)



ARKIVOC 2022, ii, S1-528

Issue in honor of Professor Girolamo Cirrincione

ia, Varian Me

H1 300.088 MHz, nt= 16, np= 32000, temp=30.0 C, Ib=-0.2, solvent=DMSO/CCI4 1/3

L

/

/
Jun 12018

ColHp3N70S

N
o

-

SAMV_18 he-362

-

S

+

©AUTHOR(S)

Page S21



ARKIVOC 2022, ii, S1-528

Issue in honor of Professor Girolamo Cirrincione

Molecul: R h Centre, Y A ia, Varian Mercury-300VX €13 75.465 MHz, nt=1104, np=19998, temp=30.0 C, Ib= 1.0, solvent=DMSO/CCI4 1/3 Jun 12018 x
- AMV
HE-362 S _18 he-362 \ﬂ\N
7 6 4
8 X \/
Z\\\/
9N A7 m
8
m 3
V4 3 ¥
N i ~ 0
\ \\ mm G
N="4 J e
ONAINNZVOW
Y
& © a©
< = o ™o
y S<so 7z
g 8 3258 (3
& = ;
e a
Y
i l
Te) <
2 w8 8 ;_
> S o : |
™ S © w0 | o
W S o o o o
: N :
- = © g o
| _J aQ o W_ o
& 4
g _\ .
_— : @
> & N
S 3 i i \ i _
SO - ) | o 2 ¢
i R 0 3 .
L - 00 S ﬁ
| %+ A_;
2 4 y b (A Ly ol i AR} j |
%t%g ! ‘.__ ! i il EL:E_».&F__E__._;EE __..F. ._:—_.F:—EEL. HiMuuk U .EE.E.EE_LLEF_
120 110 90 80 70 60 50 40 ppm

©AUTHOR(S)

Page S22



ARKIVOC 2022, ii, S1-528

Issue in honor of Professor Girolamo Cirrincione

r
oC

Molecular Structure Research Centre, Yerevan, Armenia, Varian Mercury-300VX H1300.077 MHz, nt= 16, np= 16000, temp=30.0 C, Ib=-0.2, solvent=DMSO0/CCI4 1/3 Mar 11 2013
NOCI_13 tn-110
TN-110
*
7 6
8 (6.0
|
9 7
8
\m .0
_
CooH1gNgS
3
\M A
ﬁ 9
h ﬁ
9 .9 0.9 ‘ _
|
|
I _J _,
| PR ¢ I _ T T T T _ T T T T _ T T T T ﬁ T _ T T T T _ T T T T _ T T T T T _r T T { el
10 9 8 7 6 gl 4 ppm

©AUTHOR(S)

Page S23



ARKIVOC 2022, ii, S1-528

Issue in honor of Professor Girolamo Cirrincione

Molecular Structure Research Centre, Yerevan, Armenia, Varian Mercury-300VX

H1.300.077 MHz, nt= 18, np= 16000, temp=30.0 C, It =-C.2, solvent=DMSO Jul 15 2010

NAR-166
‘ﬁ\

|
-
| Z
— 87 X8
_ﬁ 5o
| Fhag 7 !
” ,, W
7 7 3 | ,
m/,/\\//m _, ,
Vi |
M i d |
1 < |
[ T ;\ |
, ” A.g
_ g \m/m_\,/, g
| N N NH _ \
N |
N—"10 ‘
Cr7He7Ny ;, \
|
|
| | 3.5
| |
| |
f | 2.4
| | |
| /1.8 ,‘ [
| _,_, u |
” _ _, v i
[ w | | |
| | | \
| Vol =
| o fo.s |
. [ ﬂ , ‘
ﬁ ,‘ * ,
| | W |
1 | |
ﬁ {
| V,_ _ _
| i |
i Vi
I | I
| / , (. |
ﬁ.t o - T . s e Sdoveds o s i il - A =5 - = P—— W - Sl N e el
t T I i 1 I | *
| |
12 14 10 g 8 7 (8] 5 4 3 2 ppm

©AUTHOR(S)

Page S24




£

ARKIVOC 2022, ii, S1-528

Issue in honor of Professor Girolamo Cirrincione

Molecular WSR.?S Research Centre, Yerevan, Armenia, Varian Mercury-300VX - H1 300.086 MHz, nt=16, np=32000, temp=30.0 C, Ib=-0.2, solvent=CDCL3 Mar 6 2020
HA-1090 SAMV_20 ha-10390 r‘\
9 5
10
14 9
10
5.1
CazHa1N7
m 0
1.891.8 1.9
1.0 ? 9
L ), ¥ p= 48,8
ﬁ U N R
il i
T T T T _ T i I N 1,_!:|<v||_1. B L Jv 11 { o F \K.ﬁ\;_‘lrtﬂll._lllal_‘l|_|| T T T _ T T T T

a
9 8 7 6 5 4 3 2 1 ppm

©AUTHOR(S)

Page S25



(0% 0¢ 09 0L 08 06 007 OT7 0ct 0ET or? 0G1 091

0€

wdd o2

Issue in honor of Professor Girolamo Cirrincione

ARKIVOC 2022, ii, S1-528

—=4589.784

148. ro £

133.697

—130.672

129,257

127 .340

714, 3.9 9

:j110.822
110.798

LyVERE2,

128.480

i i
- S) T3
© 1
i
o -—
Oly
w3
w
KN
o ?
X
3
g
8
3
@
s
3
z >
b3
\ \ 3
R
S < §
o - s
)
3
§
2
<
W
IS)
S
x

R 92, 1s
. ——96.246 e
w
I ~
B @
3 »
—5E $
3 H
B &
= 3
— L]
= (4
= &
I= 77.521 3
R ———— >——r =
1 ©o
i 76.671 @
o 3
L]
— n
] 8
7 o
. o
=] -3
i —62.783 "
— =
g
<
2
W
(o]
8
———51.272 G
49.121

)

|

k<

<[

lr\.‘

(o |

T

o

1

=

w

O

26.917
24.968
2
o
—17.548 4
1 o
N
~¥‘ 5
- D
Page S26 ©AUTHOR(S)



ARKIVOC 2022, ii, S1-528

Issue in honor of Professor Girolamo Cirrincione

40

Molecul: R h Centre, Yerevan, Armenia, Varian Mercury-300VX H1 300.086 MHz, nt= 16, np=32000, temp=230.0 C, Ib=-0.2, solvent=CDCL3 Feb 28 2020
N i — AMV_20 ha- N
I>l-_°mm i) 20 a-1085 +
8 5 €| 7
3 z> 2 -
N
1
10 8 4 \ — \
S N—
M/z \[z 6
\
\ A
C21Ha20Ng
5.3
xm.o
5.0
m.oﬂm .0 (2.0
(1.0 N
y y \\
v 5[% »L C CE e
T T T T _ = e | T T * T al e T B Sopicaien Zomepirs T _ s 1 T 4 T T T T T T T ﬂ = T T T
8 7 5 4 2 ppm

©AUTHOR(S)

Page S27



097

ort

0ct

0071

08

09

(014

0e

wdd

Issue in honor of Professor Girolamo Cirrincione

ARKIVOC 2022, ii, S1-528

g w I 3
) »
——160.447 r\::t [Ce] o S
S ®|F 3
@ @ (3]
- D
k]
—148.961
= 146.583 -
== ——143.857 §
= ar §
= 3.6
= —135.744
= z ’\ N
2 128.965 |
e 128. 326" <
= 127.259 o = g
g
= 3
k- §
1 3
= i
= 2 A4 $
: ——111.939 S
=
=
=
- e
= 99 33
— o
< —965.012 5
=== 3
= 4
2 :
= z
= z
= =
E :
= o
= 77.521 2
B 2
= ©
=2 \_76.671 8
"
= S
= °
: ——62.451 L
&
= &
= 51.038 8
w
= 48.733 R
= e
= az
= 40.353 25
=
|
§= E—Ldo_,osg 3N\
= 39.786 4 &
= <
= 4
= &
; 26.982
—24.790
= 5
E ——17.518 g
: %
= | 4 B
= | S
== X
AN\
N
TS
Page S28 ©AUTHOR(S)



