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Me,NCH(OMe), t-BuONO, H-Nu R?
7\ — 5 I\ LAl 2N HA-NU
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4c R'=N(NO,)Me, R>=N,4
4dR'=R%2=N;,

4nj @GP " @OF JigPdzldit j&  dighddzd 2

] ©O®RCOR ML HOkYY oo 569 diBied Sddsf H ddz0 B' &z ©OL
fsdkyj dzd¥ twHO Ghekced: Ntof @k z@GEEo HOd dgj 2" j &5 T dals
fngstcdd?g-)cd%f?]zgtﬁfﬂsdz@fnr hjdedgr 58 cdlsjtesydCdazdud MCdd3 L@EPNI s jd
Y . A

NH, NH, NH,

N)j\ HetN,"Anion” N\\N Het [0] _N,
T, _or
P H,0 )\ )\ < N-Het

H2N N NH2 pH:3 H2 2

5 6a-c Ta-c

Wnj GOE N OF | iEPdzisite o1 d digodzd 2
{ OO o' §5dzdzj daQ it ¥ §f dzOUzh) B BIEME®AS
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s
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e-mail: deltsovilia@ioc.ac.ru

(Rl no
mydJcCls,

] dZofmistswh jji o) &3 ©OLBOEIIsWDIs dasd O dets o i terdisgpdig)j iyt
tcj B so Odedivlgzs € d y4 M¢ 52 d ¢ iz Ols Oy s dzdzts 2 BJjL S OMmdzats
Mimdzj HisptOodad .. fJjtmMf jClsdodz » MbscOsjed?2 ©OLEKLOBBIEJ
sdkzyjdd] HeddajBHfEEy (s DB @O0 Sdis92,, S5 H jLEORE]LAS Y |
ttOG d3 dzls ™ . [1, 27.

Cdzgj eetsj BCdj @Gjlsjtetsydsdduj MCdy s dsjizer dzr dzd IsfitetisHy jj telzd @
~nOOCIsjtedL 2t Isfgy d ldzf dz€ dz® i) laylzse MC B < @ digd @i P dips C est@ L Hisj 2chigtigs
Ybbts HjdOjls fddb|sohsgsdtzdf O §jtthf jClsds d 8 dzOf tsOo dzj
BOIsjtcd OdztsB $ etz S Cs3 If .

Il dOmsswh dhr @ I NAH RS dedE d dise d Od3d H tc O= dellasjods ¢
1,245 ¢ MOH d-QU B dtalr] O L-12BE z2MOu § dzr , s HOJdteEEh d gzd B o s W j dzd dz' dzr
stcd ded IstetsW j dad dz' dz" j L Off3]Jfipsdddisjjddedy. dijtsudidonjlsdaddls j dz@ dz@ € Istc
L dgsOdz' f W dizdd BBtOL 59 Oded W .

=0 F

n CONLN X=O,NH  N. N
' 0" o) R=NH, NO, N; © 1O}

______________________________________________________________
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1. Fershtat L., Makhova N. ChemPlusChem, 2020, 85 (1), 13.
2. Larin A., ShaferovA Kulikov A. , Pivkina A., Monogarov K.piitrienko A., Ananyev |., Khakimov D., Fershtat
L., Makhova N. Chem. Eur. J., 2021, 27 (59), 14628.
3. Deltsovl., VinogradovD., MonogarovK., Fershtat.. J. Org. Chem2025, 9Q(1), 733
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R lrtelrsvrIlI 3z [JYUR[RYTOARR

[lddMmtse [ .

crRAZMIsdIskl kjodduijmMis?2 Sdiadd vEeOd M & eisd deds® dudniidaip ¢ t
csMizHOthise | dzdzts 6 151 | WHBEHS] didi"H jdeE dlzs ¢ 5 d 19 dzjciOEm B)S Jsd
SlsHj dzj ded™ t sfmmd2 MPCisRd3'Q Ws@Hniddsd d dzOkz €

e-mail: denisovm@itcras.ru

t Odzi 4 dORd tf zexdzdz€ s Ddzmdzdzl jciso Isdbe By s ¢ wiifte [ & | q’d:deo
Ydbtlss mdydshlsd Csbst'n o ldshjddd sSfkosdjor s d
ddL Csdse@iflsMisd. 1 j2Mise d Y tizh daztizrf degtstgssHADNYY § de¢f giz’ HZtGOwO[tSdZJl
NS btesMS s d B (o Badyls Qs dsdfiig OL Ols f) tizj H  dzg BatoM s Oo dzw 33s O 7

l &3j Mlsyg M Isj d3, tojLEdz sOIsT iz ts dz jdfskizizy tdpi@dclsdz  Htdsj A dfcRAS tef
fsdsh ' ¥ flosctORBdses ¢ df dffS Mo § Seq M rovedsi§egsfgy ® dz' f Qi odg
dzjjgzd d B4 sOMmis BIOE @ Y tsays d , ModHjlsjd? Miselzs s ts fite
B HOL 51 qlissdor dSd@sw] Measfsf FEtsldg o' &7 OcCj delsso. 1 Oftedsply, o
C Ol OdzdIs d yj ) CLeEES, QljSRESOptUl>PReL04?) s d to 5@ LofpisSidsd@teB2Bzy j MisC OW  dst
Bj dzGlide) -§. 690 ,(ndudezidt Dacking).

1 sdzlzyj dzdz | HOdzdz' szl ©Ow  dgtOfjlis! da@Odiz dzj 20 j 2 BflsddidL Oyc
MsjHdde] dzad 2 M dyj df'rs BidtiseH siteds If dzts g te @ Cdfimfids? OC Isd o

CuCIz 11Co
HO< /
A & T
13000 20 dfdz

1: X:=CHy; 2: X:=C=0 3: Ri= CO,CHg; 4: Ri= CH,0OH ;
5: Ri= CH,0COCgHs

1jhjml _Docking score logP
NdifMmlsgede & + ¢ My ADME
1 -3.034 1. 5 >3 7.27
2 -4.023 1. B 1. B8] 697
3 -4.612 1.8 1. B 7.39
4 -4.454 1 - B 1. B8] 722
5 -4.823 -8.690 >3 8.76
1 OL s d -7916 | -13.136 3.1 333

1 Bidegstf ted HJ dzw dzd

] dlsj tcOkztcO
1. M. S. Denisov, Yud . Beloglazova, Vi . GlushkovChemistry of Heterocyclic Compuads 2022,58, 319.
2. W. Sun Sh Hu, Sh Fang, H. YarBioorganic Chemistry2018,78, 393.
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e-mail: ivladya87@mail.ru

t OLtcOBtSISOdzr 1 WWJiCIlsdody § dRdeseBC sdf tSdzj dalsdes d y § figClaef | @zle
ftotsdL otsHdz o [1-8f d todf H JAAOH dMfdzj Hse Odzd 2 d sty S d@rded W O Qetg
OdSzts s Odzd W dzO L QoQHahdo: RiBc if s R sdzj dalsdzr 7 ftesyj Mse
dolz € dzj sWddzr dzr 7 yJj delstetso .

, < NC , NH, .
FE | X )R \ | N > | X CN
— 0~ 'N” g =g
0" N s -, N ’<N N” sMe
68-81% 70-71% o K/S 63%
OMe ClI
NH, \©\ Si
Y
ArHN C N cn NH
s 9 o CN
SAIk ||
8% P 66-71% 70-80% Z 68% ;\/S
cl OMe
0% 8%v|72%
/// O 0
NC NC
N X CON | NH, Ph =
\ N ‘ 0 _ ph
s WH O NN HNTONT s o HN? N7
o L
7 0,
MeO Kf( h{ 5%
82% O N/
80% 72% N
N

Br 68%
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1. I.V. Dyachenko V.D. Dyachenke P.V. Dorovatovskij V.N. Khrustaley V.G. NenajdenkoChem Heterocycl.
Compd, 202Q 56, 1579.

2. 1.V. Dyachenke V.D. Dyachenko P.V. Dorovatovskij V.N. Khrustaley V.G. NenajdenkoRuss Chem Bull.,
2021, 70, 949,

3. 1.V. Dyachenko V.D. Dyachenko P.V. Dorovatovskij V.N. Khrustaley V.G. NenajdenkoRuss J. Org. Chem,
2021, 57,1824

4. 1.V. Dyachenko V.D. Dyachenke P.V. Dorovatovskij V.N. Khrustaley V.G. NenajdenkoRuss J. Org. Chem,
2022, 58, 657.

5. I.V. Dyachenko, V.DDyachenko, P.VDorovatovskii, V.N.Khrustalev, V.GNenajdenk Russ J. Gen Chem,
2023,93, S61.

6. 1.V. Dyachenko, V.DDyachenko, P.VDorovatovskii, V.N.Khrustalev, V.GNenajdenkoRuss. J. Org. Chem.
2024, 60, 588

7. 1.V. Dyachenko, V.DDyachenko, P.VDorovatovskii, V.N.Khrustalev, V.GNenajdenkoRuss J. Gen Chem,
2024, 94, 1217.

8. L.V. Dyachenko, V.DDyachenko, P.VDorovatovskii, V.N.Khrustalev, V.GNenajdenkoRuss. J. Org. Chem
2024, 60, 1619
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[ Etigtsolf OGS B BYOdkJSHHEdBOf 080 C MY vzts §, .
s sdztsHe.dL yemMJ ddgu telzh Cris of .

Agafluf cufguv di s.[ .C.mJ sHOaEHEOD Q@O L
s AL, wistPsdts
°S5Auv, s =xpgssaz
2 11 RU, G. 1 jtcds
g di. [.). [cBsdshite 0, ¢. [tsMSe O
E-mail: ed-1005@yandexru

1 Jiedaptld dzi s mlsdesmw sy ¢ wldshdls] d ds GOdsdL &y  dac
CilbjaydOdsasdddss . G e o jh jofds 6 f wxOSesms j, Odzsd &d
Heed) ddasjtejfmdr j BdsdsedujmMSd) Mos2Mlse®, O KOCY]
Ldzj Clstetsded § d .

1L OB kHOMSH' cE@Ciz®s tsisOsdzo j ¢ j dalsdzz s M d dzls j Is- @j cdzs & f
BjdzL Odesioj ofh BistefC W ZcOdzO, g3k tek 5 2O B3 JEdBBs &f O BO | (¢
MisOHdd, dmMfsd LEzjkhy O BHHEO A Qflst@dedsio jO datfty dz ¥ it dasdz” o5 2
Uls 5 02-05  H 5 O t6 q2e0) e jdisf e flot@jd@ s Is v 9-COB g ezt @ s & SREE L j
fsfmdjHkzyh j2 CdhMdskds? cBOBGs{s2, O HAW Meslse jlsfhiss kz
:dztstGdHlS@B)dsg’dsEﬁjadzg'leBhJQ Cdmeslds? SBtOBGIC 2

NHBoc N R
BocNH - =
Fx DY i W
R10% I, PiMe U __L o Y% or SnCl, N
X "N" % 2.HCI/AcOH H
"N" = N3, NO, 18 examples R' = Me, CH,Phth
a , ,
X =F, Cl, Br, MeO, Me, NO, 54-93% CH,CH,Phth, CH,CO,Me

R" =H, CO,Et; R'-R"= -(CH,)4-

¢ d MY ©dzdz] wpd@ss d3j sGog Oz 1 Qe b j L Jtetso Ols!  OCd) ftodts
N deH s @R sdz ¢ MB § Istsdad dzO.

NHBoc CiH
12M26 N
_— 3 min, reflux 10%Pd/C O { O
(0] / xerne %
N3 HClao/AcOH N
R 3/7,30 m BBr; for R=OCH; R H
= 6 9. R=H quindoline
’ ;, E—gCH 10. R=OH jusbetonine
» R= 3

precursor

Jdlsj tOIlskztO

1. Shpuntov, P.M., Kolodina, A.A., Uchuskin, M.G. and Abaev, V.T. (2018), Furan Ring OpieRiyridine Ring
Closure: AnEfficient Approach towardsH-Isochromeno[4,3]pyridin-6-ones from Readily Available Furans and
Phthalaldehydic Acid Methyl Esters. Eur. J. Org. Chem., 20184481https://dd.org/10.1002/ejoc.201071.355

2. V. T. Abaev, A. T. Plieva, P. N. Chalikidi, M. G. Uchuskin, 1. V. Trushkov, A. V. Butin, A Simple Route to
Polysubstituted Indoles Exploiting Azide Induced Furan Ring Opening. Orgatiers2014, 16 (16), 4154153.
https//doi.org/10.1021615018504
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e-mail: artemp.ernolerko@gmail.com

1 dtodH sy eaPj gifflsdo dz" | Hdzv dL Ekyj ddw Mmtsj Hddzj dzdife,ts? thisde
JSCtslster § fdtedH W j dzOL d dz dL o j s dz co¢ dftf] ¢ O dgHy s
dzls j o€ Q2kv Is@Gstes OC ¥ §  f [Blw(ls doedaistef@ (O a®jdlgls[aP dz! dz" j

] H Odzdzts d3  IHtg IsdzOdef§ d MEAs dzlz y J dzd § § d to d H s Wi jtalsQfi LdodigHodz” G L = dpd
L 5n d dzts dzd dzO, flsy &3 odgzlsted disdzj SEdzV tcdztse s Odedzj dzd tctso Od
dztso dw A

Z N O\\N 7 |
R. : :N ! H R. : :N N
~ ~
- _
N R N

[ dlsjtcOlskztcO

1. Larionoy, S. V.; Kokina, T. E.; Plyusni, V. F.; Glinskaya L. A.; TkacheyA. V.; Bryleva Y. A.; Kuratievg N. V,;
RakhmanovaM. |.; Vasilyey, E. S. Polyhedron2014,77, 75.

2. Zhang, W.; Chen, @M.; Cheng, X.; Wu, N.; Yi, GB.; Li, D.; Tan, *H.; Huarg, Z-S.; Gu, L.Q.; An, LK. Dyes
ard Pigments2013,99, 82.

3. Palluotto, F.; Sosic, A.; Pinato, O.; Zoidis, G.; Catto, M.; Sissi, C.; Gatto, B.; CarcEiJrAJ. Med. Chem2016,
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1
q
q
Iz

t OB Bl 2Ozl tctso O dzO My L O myy Is GteOdzls O 2483PHRPA, ) € t
https://rscf.ru/project/2423-00300/

85



LHU Qb d (),

lrtrdtuvlilrtgHUSIRYE [ 1, 4] r rRE(RYBY U
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rCtso. @, W COJI 4 )i qfyomlsdzB8Ba@ jw.Odizso © . 4. ,
2B O2HEREZJd ¢. v. , wddydrcdzdzddd @B ¢psP. J . ¢ .
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e-mail: zhukov@iopc.ru

1 Ofplstsw h Ow ttOBBISO wWodzw jlsmw ftosHtsdzy § dzad § &3 dzO & & B dzddyn
dzd dzo{lidsust@ulsaitelztilidtclsaﬁm OBy HkeO EOMY tsiis O wedby -1j,J4
dH tsts d 2O 3¢ dz§ deCed" dedEBHGELAB [ 1, 4] H D @ deazflazso ¥ | jto]
ster j] BGlCter 908 ls flkils! dSlstclz ez §Mis Iz dzgze 050 jdfips dagdds dizj Is t
Hidhdtetse Odzgdz" &3 G J Isj tesyd S ddsigegfd dg d @@ ts gzdzetko " figs WO to
G d3j dalsOdizy . LYOSESY 3-(AGdsd dats W-pHoedjdea] S [1 , 4 ] H2flDispd d 8z € d-fydzts |
sOdzdL dqtelzj &3 BH L i ieB@)&ED ddedgj Isd fzE Y & Sl Qtdgifigmc f if G d3jsef§o O
5B tcOL 59 @Qd §f dpEdrfiid-rd ¢ d A & tzO Lstodz dzN-(2-(5H-B | d&|[IA]H d O L BfiH)-tzez-

d dz) W J ded dz) €O ygi tin@dlfdcHs so s i3 tc @fplg dsgtef J dOU s J6iR] & ke ff -8 dc St
13eH-7 d dzO L ts dzb] dBtsf[ dAO 53 tFadz O te B s S[4). dzOIs

HN
@(\Q KOH, EtOH/H2O A
N AcOH 55 °C
H 'O

(o)

ftod
Hd G
Csls
Ctsdz
¥ tcO
¢o

O .0 ’ e o
H g “\W—
@/ KOH, EtOH/HZO A N o | ‘
AR le ~
N~ l:_lH _)\/\/“ v f‘;'
Me N ) ”
CCDC2368942 CCDC2368941

] G&PHsB BSipI@CoGL i3tsy tzls f f to td&niORJEP Ftcj ctozf f Jioso 5C .
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Hassner, I. NamboothifDrganic Syntheses Based on Name Reagcti@msed.; Elsevier: Amsterdam, 2042
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9.

. V. A. MamedovRSCAdv,, 2016 6, 42132.

. V. A. Mamedov, NA. ZhukovaSynthesis2021, 53, 1849.

. V. A. Mamedov, N. A. Zhukova, V. V. Syakae&, T. Gubaidullin, T. N. Beschastnova, D. S. Pereval@.aB.
abaeva I. Kh. Rizvang®. G. Sinyashinl. Org. Chem, 2024,89, 14547.
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(1 V1 Xo(arr LT L)

(
Aot ek 3m o rrursu{tdl 1orROAAAUILS L1
10L jteddz cS BN Jjo ¢dzdp o) ddepy&dw r
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#4tS5L HOdz] § VA d W dzkz ez, gas alzs & ¢ JJBs MH § 10 Y Is dize 5 9 djsls (

dzj stec Oded Wi € ddj dzPmg{@ ¢ dj Bsdzj Ckdzr, o bt ydmdz sflsdr
OCkkOd d& 7 L OHOY Mo te) dfildedze 2 daOtinds@ded \j j2 i) QeRs SASEHIHGH 1 ts &3
¢ Ols @dedi3fs cABRI dzd etso Odzd W  ftsdzzyjdz " e d2  toW H Wzl da oy

(fnmj &3O 1)

RiMfMdzj Hso Odz" BYfldujmMSd] Mot2MmMlso O dzkzyj deder = Mtsj H d dzj
COdtsdtso d35j kOdzdzse d +{ dzOdzls d 5 d3j teftSes frea ded 9 j MS  sSEEE ¢ 5 dzdsg
Wk stej Myj delsdese s Isdlstetso Odzd v .

NJ\/OH
NHR /\
NH
wH 0
OH
OH
o)
NHz Y=H /\NHZ NH
*\‘@@//V NH, \/
r‘y'q,o Y. X o
~ B0
OH *

R*—NH
OO po pdiB\‘W Y \ !
%, (0}
j % K\
K/O R*—NH, |Pd/BINAP
R*HN OO \/’ X=H,Y=Br OO K/O
T
OH
o
R*HN

4D BOdHAs j L O] dzts § wEsHUD &8 tetz®) 1, 16

&*NHz
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2dBdHOL sz dZso BE5 ©®WHO, hdustts dhMisd LEzskhMvy o SOYjf
Bsdzj € b dzv te dats o5 ¢ dejfi€o0,2 dzff e O ML H Oded  ssdzj Sk dzw tedz” 7 MY d d
Ottrndls Qs te'pdede’ dssHigds W EZ2deC ydtsdzOdzdL Oydd dzd Is to s-ipd drgad 1© ez
BjlsOdsttec Odduj MSdr §tsdL o siMizM= Adzdds Gu dzdidzddelsl iR aifatfsczQ C
¢ Ols ORI dzj PH DkG | H SO g s BditsH BOMM Bsstej d2F § £Bk 60O & t
Z]'anlstG‘SJdZdW o MsC My ddetsor = s tetsyd ¢ dzd ufp B¢ HIE O B LIS N K3

Me

o o
. szdba3CHCI3 / Mej ‘PJ\MG
(o}

I Me Ph /C/)
N MeCgPPh N
;>—M<-|_ +  Ar(Het)-X ,)>—Ar(Het)
N, Toluene, Ar N,
W\ X=1,Br \\
M = Au, Ag, Cu

L = PPh;, NHC
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