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Computational Prediction, Crystal Structure, Properties, Synthesis,and
Applications of WBs.«

KvashninA.G.}, RybkovskiyD.V.!, OganovA.R.}, PakA.Ya.?
1 Skolkovo Institute of Science and Technology, Moscow, Russia
2 National Research Tomsk Polytechnic Universiigmsk, Russia
E-mail: A.Kvashnin@skoltech.ru

Here we predict new tungsten and molybdenum borides, some of which are
promising hardnaterials that are expected to be thermodynamically stable in a wide
range of conditions. New boraich compound WBis predicted to be superhard with
Vickers hardness of 46Pa[2]. The ab initio calculations of the structural energies
corresponding to different local structures make it possibléotmulate the rules
determining the likely local motifs in the disordered versions of the $#Bcture, all
of which involve boron deficif3].

Further we proposed and developed the experimental setup to perform more
efficient synthesis of powders of WB[4]. New technique for synthesis (enabling a
scaldle synthesis) and excellent mechanical properties makes ®WAgery promising
material for the drilling technology and catalysis.

References
[1]Sol ozhenko V.L., Gregoryanz E. Bl Mat
[2] Kvashnin A.Getal./ / J. Phys. Chem. LetiB477.2018.
[3] Kvashnin A.G et al.// Adv Sci. 2020. Vol. 7. P. 200775.
[4] Pak A.Ya.et al.// Inorg.Chem 2022Vol. 6 1, P. 67736784
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Gold-Catalysed Oxygen Transfer to Alkynylsulfones: A New Route tal-
Sulfonyl-1,3-Oxazoles

Chikunova E.l. Dubovtsev A.Yu.
SaintPetersburg State University, Saint Petersburg, Russia
E-mail: helenchik0709@gmail.com

Gold-catalysed oxygen transfers have gained popularity in the past decade due to
their considerablgotential in different synthetic applications[{}Oxo gold carbenes
formed during these processes are highly reactive species to serve for constructing of
compounds with high molecular complexity using relatively simple building blocks][2].

1,3-Oxazoles are recognised as highly important heteroaromatic compounds.
They possesssefulproperties to use in organic, medicinal/pharmaceutical chemistry
[3] and maerial science[4]1,3-Oxazoles bearing sulfonyl functionalities in the 4th
position are of particular interest due to their highagnacological potential[5].
However, the synthetic routes to these species are selmamigdygl[6].

Herein we repordbn a newoute to valuable 4ulfonyl1,3-oxazoles that includes
gold-catalysed annulation of alkynylsulfones with pyriding-oxides (asO-atom
transfer reagents) amitriles (as C=N synthong)].

0 N CI O o\/o 3_— © ‘S*RZ
Ri_=— 40 | IPrAUNTY, 5 mol % Y R3-=N
— . + 72 - R1 \Rz N

N~ ~Cl RT or 60°C \

R? | 1
o [Au] R3"\o R
©

O-transfer a-oxo gold 35 examples
reagent carbene 14-95%

This work was supported by the Russian Science Foundation (project-N8. 20

10022).
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Conjugates of bacteriochlorin and naphthalimide derivatives for combined
fluorescent diagnosis and photodynamic therapy

Paviova M.A, Panchenko P.A., Fedorova O.A.
Institute of Organoelement Compounds. A.N. Nesmeyanov RAS,
119990, Moscow, Vavilova, 28
E-mail: pavlova_m@ineos.ac.ru

Theranostics is a new approach to cancer treatment based on the use of drugs that
can provide both diagses and therapy. This study is aimed at developing theranostics,
which are two covalently linked functional fragments: a photosensitizer (a
bacteriochlorin derivative) and a fluorophore (a naphthalimide derivative), whose
photoexcitation with light of di#rent wavelengths will allow switching between
diagnostic and therapy modes.

Fluorophore_| Linker Photosensitizer
fluorescentimaging Photodynamic therapy
BChI-NI1 Ny
—N __L
N =
o OMe | o
) MeOOGC —, I
_ :LN/—] MeO*—-(: j\i © }k.//ﬁx”\"./ P
i Vo BChI-NI2 It N =N HN-
| .0 M= Me0QOC ;
6. PN S ey oo L)
p = \ "EE CNHST 7 / H _)\'—-NH 'ﬂ".\_
Ny, s, L
HyCo—~(’ :g[’ i /\\/
L /
H,CO N N
=ty v
—M .~ g§—g N
BCHI-NI3

Fig.1l.4ongates scheme and components structures

The molecular design of the conjugate should be aimed at minimizing the process
of photoinduced energy transfer from the naphthalimide fragment to the
photosensitizer, since this leads to quenching of the fluorophore emissiorNBChI
3 conjugategFig.1) with three types of spacers were synthesized and studied: with a
short linker of two methylene groups and a triazole fragment, with a peptide linker, and
with a spacer containing a disulfide bond that cleaves inside the cell. The fluorescent
properties ofthe conjugates were studied in solution and in cell culture; the
photodynamic activity of the conjugates was evaluated in vitro and in vivo and
compared with the characteristics of the original photosensitizer.

This work was supported by the RSF project2473-20158
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I isdzttyp Fi@dfifgzy s@.Q, If OC Ot dzgS ts5 o .
t smmMd2MEd?2 eMmMikzHOteMmlse jdzde" 2 fJHOGSGd U M
H4Odel l§IsjteBlztce,  smmdw
E-mail: kohrgpu@yandexru

1 J daWskz @80 teB 5¢C Md dzOIs ' [ 1] L O mMyd Is dz0O
dzj MS sdz/dfjEAstetsW ddz! dzr = toj OCydwsdader = yj delstets
HOdz! dzj 2h j2 WERBM ydsdzOdazdL oydd d ¢ sdzRhyj dedw

1 Od3d fsCOL Odzth]W Iz mBWO tcB 5 bzl BFa4lzO s Oc Jtolz & Is
fNd Bd S Otce@HderstEdgstedH R (o (ted iz sNpBE)  dzd 1

J GN-W jdzd dzL Od3j " J dedz” d3 OdZOdzsSGtsd3 o My Jclstso
Isj i3 j cOIskztcj ) Isd uJd dzd J 2 Yy d ftedotsHWwlIs
flj B ¢ Ote B @ LOMRDeRE d dze d H-456, 7 jizf -6 giactsy & tc O dz
3C OteB t5C fripeflAthP Isas'on SH O3 HEs 92 %.
H
Os N2,
O co,Alk HoH Y R
AIKOH
| A\ + H2N’N\[rN R? T CO,Alk
R! 5 o rt NOE‘\>
Rl
1-4 Rl 7ao
5-12

Alk=Me (1,2,5,6,9,10), Et (3, 4,7, 8,11, 12);
=H(1,3,5,7,9, 11), Me (2, 4, 6, 8, 10, 12); R2 = H (5-8), Ph (9-12).

HlfJQIStGrl dPd f tsdzkz y J folgdalzs FC O tc 5-0A fifstdlatsjotc y Ols s+
dzO B st chmzfmztscpﬁ O ' kgleRsg tdsts H fizts i) | CHISHEMOESY
M| HddEl%dDs &z HO | IsHd ¢ S ktshisd0 § tH @It dj
d3J lsidads o Y 56k B vz £) 45,6,7ls j Is tc Ot (fdpitctisy L O dztso & 5 -
fsLod jls CROwLOSkjtdL to O L B @ ifmkdzs i s j ded
fne wWA=N.

s OCdd sBtcOL tsd3, dzO dzd ts friidad d jcryflatpCoidg / ddz'
C OtcB Odsts d dzG d H-4G56, 7 gizkf iz Q-G fatlzis s Wi ©@dz s S d dZOIs &
zMmils Odats 0 BN t8adW e ztcOyd w .

sfdmMs¢ dzdlsj tcOlskzter
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[2] Shekarchi M., Ellahiyan F., Akbarzadeh T., Shafieé/ Aournal of Heterocyclic
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b d dzlsdgtne (d%Otc Jrdets dzls to € O tc B Sz fizdz il B ts o
2-W j dzd dzB j dzL d d3d H OL S dzts o

Jtedhddldzd tels | i3fs.oe OL S ab.9jGed h ¢ 2O
1 I detesHMSd?2 sz OtefMmlise j deder 2 kzdad o j tefy
1y ded?2 1 tseacetstetsH, ¢ sMidw
E-mail: sash249&@gmail.com

c o dzw w fu desfyd Is j dzw d3d tcOL dzd ydzr n 9 dHSo
BJd dzL d d3d H OL oot f =0/ IsLdlsdigsmw H dzv MtsL H Odzed W dzts
dzj C Otcfise jdgdz" = ftojf OtcOlstse. [MsB" 2 ddalsj toj
HOdzdz" = o jh jflse 1 dzj CtesdatsOC yj f Is tstedats-2 fi)
Bd dz' des?2 ctkffr .

J H Odzdzets 2 ( UOGe] =i jm e s dBis o d ¢ Odgth dz oA i) de@ gz €

BJ dzL d d3d HIGR) . Bs'dxthgf] dzls j L  tets o O dz' HPo dzldg™  d3jp ldstsH O
L OC dzs yOdzmw ats oLOdBBHj2MIsodd Istced Odizd3d dzn |
HdBCMOdzO JdzL s H OL 5 dzOd3d i sdzlz 5] dzdz"
W J dzd dzj dZHfrgl’s@d;*zid?(dzJ Hj GdHBA. 1 It tehpt® m ldigvsds Ho (s
CSdeH § dzmMOydd B J dzudfaslt | iigdai e af) s Glsted ¢ Oten
ftoj Ho OtedIsj dz! dets Md edly jdedodiy xipH Qfdadds JdgzOd Ld -ts to  C
C OteB tsdzd dzO.

I J sBH

R. NH,
NH, 3NH3
Cr(CO)3
R =H (1); CH; (2)

[ JIstH
NH,
N (Hy)cr(co), @[ PhCHO @[: <:>
©i -3NH;
Cr(CO); Cr(CO)3 (1)
vOBd&dYO 1. 1 jCtktter j n@xOCKkjtdmsdSd f
. ) IR L A- Rsmy J €| [ Offiif J €
uBIHdd Y " Tre |y am g (8 )| Mz (ked%))
1 32,5 138140| 215, 312 1963,1838 330[M]* (12)
2 34,0 195198 | 266, 308 1950,1876 344[M]* (18)
1 szl yJ dedz" § fkd H d dzf ezg dzj dA fn  fsdish s

:ms@obscmowqq d fijttjCtedmlsOdddL 59 Odz" .

fsHiso jtex H) 2O M) ¢ sish tntd 3gQU @ g’ ~d3sj B EH ¢
(BOB&OEHn COSRsup ity j ClstetsmS effdive,ls ted3 @i fg to d
1 ¢

[G)BtslsG) or f sdzdzj 2O ftod WddzOdemtso BF3 f tSH ¢+
00128).
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Cdzy € Istetsn di3d ug Sipln dzdNOjinds' ydptsJOezf g e 5 ¢ M d W Is O dzd d3
BJ dzL d dzOL d H Od3d

(ot y@d2 @ajd joj@jdl® jo ¢. [.
Rdgisdlsls SteOdfujmMSs?2 Rddadd ddshidy
A smind 2 M dRj ~dfRdsesd uwj MCd2 kddoe jtemdls s

[ smSte®nmd W
E-mail: 19dv.and99@gmail.com

[tecOdzd yj MUdJssOHEH)IsEf dzr | d tj OC yd tsdzdzts
Coslspte'diidsdzls o Miskzf Ols ftoj HN j Mise j dedzed & O 3
MsjHddzsj dz2d2. L JHAZOY GCwkffO ®syjls oamiskzy
fdwedydsdduimscdy, O BOCY] o dOddjdygd dL

1 &z0ydlsj dzr dzOw yOMfmls+ dL o j fdsHiss & et 1sfjC COD!
SBtOLtsoOdzdd ddB3ddzd dz' dese s tOHJEC OdzO, ¢ silstst
ftedotsHdls: € Btd hs®klkz ydldkz tOL ddyde » { t

] dzOfmlsswh jj otjkw ftoj { OteOlsdo dzOW tstcG C
SHos22ZOdB BdzZjnjstcsteOL 9 do Os h dAamwy B EOMISj 2
nd®RdA . [ vtej HEOLodggERslc OL dW L dzj Slstetsh d d&3d U M
9" HJj dzd Is ! BOdsdL zypfz@yd? codf f S slstster A
Mis OB d dzd L d tetp p dRlsiada] tg s B g dg' dN j [l OH d & O dz

] dOMlss®B R, B' dzs 5B dZONstES f dalkz!, dz'yjls st QHR
Gjdzj tod O] @ ditbe J HBISS MW sOdzd 3 H O, fj dzj S iIsd
MB J dzO dzH Oslpdic G so Qdaflgidy ¥ fdedz" = ¢ Md d3s-©O-NM Wt
(Mrd BO| &zDo dzts?2 thtse pAHsigls ' ¥ dceRO Galizpi®Rzd g B dats o
O MewiLd ©® RABGHJ toj S & dzpdsedd d BEsR{Er daBe
Mddasj L Jictse Odedz" 7 ¢+ dzj Slstetsa dd&sd uj MS d.

0 CF(+) ﬁ+ﬁ Pt(-) R2 0

R? HepasgenéHHas siyerika ~ O
Joo+ N-OH R1J\N* °N
R1 N; aNeKkTponut, auetoH, RT

o) (0]

Ry = H, Alk
R, = Ph, Ar

g 3O 1. t JOCydw N-@f s jols@ ddiztf-e@undeHstE dy dfiy Is O dzd d3d H
t OBtSISO B" dzO o' f sozdzj dzO fted W d dzOdzf3so 52
00205
g dmdesdls j tQlskzter
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uddzsjL d WeksaididujmMSdj Mews2Mmises O d&jlsOdd
(H-sj st G &zl j dzd dztsS g Stz '

[ i t6C OYj,o O dhdgcpdzetse ¢ . 1 .
OQdel lg IsjteBlztee MEC 2 cetsmMkzHOtmlse J dzdz" 2 Is] =
(sdrddud MSd2, & czPlegf s tddstistiadn d v

E-mail: derkalexandr@yandexru

[ jOdzdsY sOdtz Oz k' § tod d3j dzj dzdj o  d3j H
% slssj dhde d dzdr OB stdsoOdesdis OCIsj td Odz dats2 s
dzOd B tsdzj § fdtemfdCilsdo dz" dizq fMydlsor Ismw

OL slsMsHjtey O dddd cibjtesydeddud MSddd LOX
dLo jMmisdy & dod fc@diafiatzty ds Ofgztss d 15 dzts dNej Jisfi Qedfs YA lstf:
dzj dL o Efplsglerdzy S, MsH] oy O0&gj Misd I jcdap & dzd dz'fr
g dzls i SO dzczs W sOdzsy d Oz detso 1 s steOL tsdzft
fojHmsOody jlsiw oM GO OCkkOd d d

R, R,
R R,
H N\ N\
i O ) \%\'( SO N
HNYN N ) \Nf ) \V’
\=x @ Hw A PN
@ 1 2
i K;CO; DMF 1 3):M=Mg 2 (6): M =Mg
ii: n-pentanol, DBU, mw 4):M=Zn (7):M=Zn
(3) MgOAc (5) : M =1In(CI) (8) : M =1In(Cl)
(4) ZnOAc .
(5) In(Cl); Ry- » Na
iii: NaOH, MeOH HN\N’ —N

tdf. deels jL IsjlstcOL SdimsHj ey Oh d8 &) s Odzdets ¥ Is

Oz Ok Yyd Odzed dz sz yOdzd o RIS tetss
MzlsmMsoadd SOkOd&JkduyjmMStsets Ctddyjmss G
d Mlso jdedets Mdedy Ojls ot B Fotslsj cpgedw
Ouydlsjdzv dets o jdzdydoeOjls or ntsH f &l Gldstso
d BIStso sdkdzso 52 OCkdoOydd Msmis3xd®w.dd 80
1 Ozdydj IjltcOLBd &seéts cjljtesyds dzo {§t
Mo StcOR h j dztsyj 2 ) BEaRzEDs O dzdy e o
| kOdkzdzsY sOd&syd Odzd dztse . [ dMmidzj Hise Odzd
MzstcsHO © otsH] # OWSEHOP'C &2 dziztad] lsksizlz = m  dzC

G d

dz

§N&
>0 v

Ozsyd Oded dztso . 6) dzwC offplglsHsthdzj?dzdovr R(sH iy d dz
MisOoa ddz M. .74 58)H @ 5(6 . v O0Cdd3 BBtOL ts03,
dzZsj LJetseo Odzr B SOzdzsW sOdzsyd Odzgddzr M Isj |
Zyjd dn WobSsaddB3dudmMScdy Mots2MmlksaO d
stsmj dzlmdB JdzdL Olsstetsd3 dzsy 4 Is wwdbkw.is: mw Cts
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Syjdstedeso Odzdz’ | ©OHdSOdr d d&° t6j OSydc

[ stesdeddd Pz dzO® [ . [ ., v jtejdals! jo ¢.
RdzMisdlskls steeOdedyj MSs2 Sddkdd dds. 1 .
[ smCloOmmd W

E-mail: doroninmn®7 @gmail.com

t OLoadlIsdJ dztso r - fsHrtSHBY Lc deptictOH S af O dh
GjlsjtosOlssds OCIsdo dzts dmMmdzj Hizj Ismw S f sy
YyJj dzstcdtotso Odzdzr = cOHJdSC Odzse ftsLotdzy jIs f tsdzkz
ftotsmisr n  Hthiskz{ d'EON{ tc jolhsg tdefids totfsidrjj H os@etg  Is
WEdeydtsdzOdzdL Oydd dme- sH @&ygd s hdzB hds B@RBOr &
By dagts o7 H j dzd Is ¢ mMzdz Wsded dz! dz § d Isd ddz' de
mMsslse jlsmMiseakze h dj MmMdzd, Sdmdslksr d HdmMEzdz W

ftod CetemMstetse  fetgtsle d GO o ddzd ydoydd ddzd
sCdfdy dzdv. | COujMmbej GSCdmddlsjdj?2 &sc
~d B ud Medd, des d [ Ctdtsedyds § ¢ dEFBOQI] ts
L dzj ClstedujMS g2 S d odHdd 2 fMojls.

H

[ O—— O)\

unactivated and activated
multiple and C-H bonds

O—IS] O—Isr
radical S-centered
ssssss radicals
[s1-O [s1-0
O-==X OJ\

C-S bonds

tdfy. [8h OV Mrj B30 LHPSdd@dHsrQByisd | BOHd < Odss o

103 B'" dz tcOL tc OB t5,Is Offidc tisly HE @ stehtsdy MfftstsB tc OL
e dzjfipjse© §tsH Hj2Mboadjd $O0&¢ [d]d BdIORSE d
L dzj Slstcd yd MY scd dsdsE@Pdscts Mo j SO

t OBBBISO o' fsdzdzgj dzO fted W ddzOdeMtso 529 ff SHH
08027).
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E-mail: ninadubovik001@mail.com

vstesdiBtsL T OtlsjtedBHdesd j doL VW sflpdzts By 7 f tod U
ddzo OdzdH L Oydd dzs.H jr2dzve s jotdjtde ddzddtc jif tc s W d dzO
Mow L Odzadzr = ) btecsdBB L ORRd o Mo tcj d3j dedats2 3
Il €0Oyj mMise j Odzs d C sSOG ZzdzV dzls s o ftoWw Bs@ s H j
dzj f pifylso j dzdzets Is toc ts d3B fff tda] to tHfHicf 02 daf dzdsd B J Iststc
dzdL S sdisdzy S 2dzw tedz” | WEsREGwWikidzis ' 56 SmdaRH @) dzd -
ftod bjtwOfdd cjyfOteddtsd fsslzyHOJIls dmmdzjt
dzdL Csditsdzy CSzazwteder §| ddzcdB dIstster Istetsdis d dzO

[Hdzd &3 eodjifyilsdlar 7 MddelsjIsdyi Médr Odelsd¢ tsOG |
wodzW j sy @telpOisftets g @ds. MistczClskzter 5L o tsdzd dz
Odzls S sOCkzdzV dzlsdetse s HJj2Mlseadw dzj sBr SH J d3ts
oz f Jtetso Cd d ¢ dsHOtE t5\ti3s EOdOMBE\G @isdlEs dif .fots H di ts dzts >
Bts 3 jnlss OBoec-PHBUt-L-Arg-OR, ¢ H R T OCHs, OC;Hs, NHCH3, N(CHs)z,
NHCszq H tc .

1 Odzd fteso jHJjdz YJIlsr tcy BbdsBHLeARGeRCR:; iy d dzls
dmif sdz' L 59 0dzd § di3 ¢ dZOMMdyud MEdn &JssHse §J4

F 1
S
e 5“@

+CH30H/H
H2N N OH H N N OH

3 NH2

CHs O O+ __OCH;

oL ol X

HsC” ~O Ng\’(\@\ ’/‘J\:NHZ HsC”™ "0 NE \(tOCHg
HN NH
2

tdfm. 1. w&rj B@GPFHUE.GAI@@LH;q w

Il dsdsecdyuyd MSdJd d MM dzjBedcPhBhEzeArg-O6H; % » dp@ze Q J 5|
Odzstcd IstesdzB d detso 52 OCIsd o dzsfls & | M sMisOo
Bsy jls dzj y'* o Bfdesolkz MtsLHOddW dsotsects Odzls
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o deldgjloesBOdyud Mbds d OLs®BOldud Meda §d
COOddL d @] uRtsSedss §f to d )t ez@ dggl Hztf ® L f 62 dzts o

reesoydo ¢. 9.
H4Odel I Isj tocB e W/ Qtc s dagf dzgztc B d Is j Is,
o Odzl I§ Is j tc,8 lstEdyd v
E-mail: a.dubovtsev@spbu.ru

dgdzj dzgdvw, MmMtsH jtey O dj twWOL ddyds j § dtots
flstc O dzj dz o f tod totOH jdgts 5 SO L dats jdzOF 5 ¢
J dzd J . ] Ists daj $ tc ®dsQ Isigh W JRRE df df"ts tc 5 dzts ©
e3l) daElEfg. 2 W ff tg@tec O o dzifiptfdf i3 f A Ote s BOIsd wj M€

ts 3 Q@fle. ds2dsig” titsto d t6 to tsldaatats cltdass | W ) disvjj dpldne
Is dztsdzj dzds'iizy h ts§ y d fndzts f SHRSHBO ¢ fnc

oOr §ENEO0
go— oS

4 O OMWEs dzj BE O dsdeid O dzd Wi ;O Y TILBY dzj € fdzr d
54 H ( dzjLdisforimis(@zdz " dz'd dgf ls tc Iz dj ddgls] tetalzdg dztOcydj rdzdz" -
BsdzjRUdotsH,] HOMdscs dhhdis &) Ckgnls € & j dd
COL dzfs s B & @Licde sz dzsh &z CiOisdn dzso 5 dz8 Ots O dzd L d o kz j
Jdzs j cte@RPBEI HE Y -OL qied deso  (t it skt ts
COlOdzd L @Eedry dsisdets § te d ) t=fjdeCidgdgHeiaaid L O d3j -2 dzdz ~
OL d tc pdpmd 50 i3d-Ge d Lo s DS of €S OL\OESs i dzj H dzd j
fooHEGEeEdS TGt ol §  toos DO dgRapEy f Vs & di H
Hj2Mis& didfels d 6O oy dzfmls Jsre@ Is § e, M s dz' L Bo Odzd
LOdgj " v-akd L @ BcB sdzso ' & S dMdzsl sy dets § sdz
2-@id dis-f d tote s dzr .

S wsonmag

3 4
BF3-Et,0 1 equiv R R
PhCI, 100 °C R1M RS
R R rRZ N N
A 3 1,5-Cdeue PG
1 R R4
N R HAUCI, 5 mol % R
DCM, rt Z‘_g\ RS 2H-NMupponsi
+ - > R27Y N’ S

! 1 4
[3+2] Ljuknonp-e PG R R

PG
4 — 3H-Muppons.i R3= COOH U\ RS
RE="N R? N

N
R® H
PG
-CO,

1H-Mupponbl

t d.f.
t OBBBISO or fftsdzdzj dzO ftod W ddzOdemtso 5273 §f SHH
10022).
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dddzals jL dztser 7 f tetsd L @fHdE GL & dfttcoO dalis)[ I2ts H3ts
Bhesc s By tdzj delsdets?2 S tsdzi § dzlOydd

[wWyjreEB.jte] 0. , 190dd.yd 9Ot dzd 9 Wiz Hhded € ts ¢
| 2 OdaSigi2H OteMmise j dzde” 2  J HOG 54 g@jOaE2 [ c
E-mail: ivladya87@mail.ru

dtcj H ftoesdL o tsH dz" ~ f JteOL 5dzts dzO sB d
OdzsdB OCIsj tod Odz! dzff t§ts IsHfpphfildsacalgadgeus[l]. | Oy dzts
slsdzj Isdls! BlsCterilsdj o© 1Istsdy WHE FAREBIDGF O s d
22 vydlsr o 0w fjtemfjClsdeo desmis! dMEO Mmtcj H
ftcOCIsduyj MSd o O dgOEsd o fMintils & s OdzO d3dzts G
CtsdzH § dzlmOydw fn s irB(5)8- @zd,0 d ® dz’ {f HjteeP HElp®z s Is
OdzC Jdzd telzs M d R4 dtc j Bs tg Yids dzd dz0O . [0 tj OdzdL Iz j
CtodB3dzOIsdzts?2 Isj BB jtcOlskztcj d L OCOdzydo Oj Isfypw

[ R OB dv M sse d@ & § tcd DMBzGE @ (z© Pz @ dztsds | dzd |
o dzlz Is to  dycalepts zga] € dzd L-dso3Pdsts i tf ey 1608  dzd L d e ts 0
odH] -ORHdsy[dEUduoLsdss 4lstet ] dd J i d dals j L
s Hd @Idd Y SHIso j toy H ] dets -H Odede'y,d5¢t- dR s d5O M

N jCltesmMS s dd.

NH2
3 5 J
0
R?> THlg
4
1 — 1 _
R R R R
R2 - EWG R2 - EWG
4_
\_N\ - | \_N\ —
N™ 0" “NH, N™ ~0” >NH
7 L 6 i

R = Me, Pr, Ph. R! = Alk, Ar, Het. R> = H, Alk, EWG. Hlg = Cl, Br, 1.
gt dmdesdls j tOIlskzter
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o dals[ Wl dzC ydsdz0OdzdL Jtoso Odzdz & W sMW 5

[Ctets9l® dutldzd'dz ¥ Ofz Sdde 1. 1.
stsdzj Mded $, L OdzrR fdZO ¢ . ¢ .

wOdel g Isj teBlztee ME d2 clssiffzdatOdetindsch\j jdagE 2 d dz
(g mndesdzse d ud M¢ d2 [Edgdle ] eeatsg),ls ), 5 oz
O0dllglsjteBzteeamMCd?2 WJjHjtOd dz" 2 dMmfMmdzj His9o (
H4Odel l§IsjteBlztce,  smmdw
S Odel lgIsjteBztceMSC d2 ctsikzH OteMmise j dader 2
H40Odel l§IsjteBlztce,  smmdw
E-mail: diekerz&4@gmail.com

dsduimMédd oL By dsMisd WishHi Stedzse s
fm, o Issdz ydmdzj d Hddzv WOLLdRBOC tsdktsa
Hls PefsO0 W MW ste®, SO d L O Myjls HI
Misd Hddad dzd 2 . J ZOMmistswh jj o tcj d3w
szter , tBX&ZOHOs h dj dzgj Issdzr 5 BdtdzBE g
M desMmis! 8 i dgv Is! Moty CHhltsetdBOygte Hf &
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Environmental aspects of the synthesis Polypropylene, Polycarbonate, and
Polyphenylene Sulfide Polymers

Aliyeva SB.

Azerbaijan State Oil and Industry University, ScierdiRiesearch Institute
NRnGeotechnol ogi cal Probl ems of Oil, Ga
E-mail: solmaz.aliyeva@yahoo.com

Dielectric polymers are widely used in electrical and radio engineering as
materials for various electrical products, protective coatings for cahless,
insulating enamels, and varnishes. The global plastic dielectric film market is estimated
at $ 1.10 billion in 2018, and this priceaxpected to increase furthjg}. The growim
demand for dielectric polymers and polymers, in general, is drawing the attention of
scientists, producers, company managers, and owners to the environmental impacts
caused by the polymer industry. Life Cycle Assessment (LCA) is one of the tools
currently available on the market and can be used for this puf@hdéere is reported
the comparison of the environmental impact during the production of polymers, such
as polypropylene, polycarbonate, and polyphenglsulfide. These polymers have a
wide range of applications and are mostly used as dielectric polymers for electronic
applications. Taking this into account, the environmental impacts during the
production of the aforementioned polymers have been stadiédtompared by Ee€o
indicator 99 (H) and CMUA baseline methods, using the LCA technical software
package, SimaPro, which contains the Ecoinvent 3 life cycle inventory database. Based
on the results of the analysis of all three methods, it was deterthetedP production
has less impact on the environment than PC and PPS production.

This work was supported by the Science Development Foundation under the
President of the Republic of AzerbaijarGr a nt -GAT-&20F1-2(39)13/08/4
M-08.
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The release of cefazolin from liquid dosage forms based on pectin

Shurshinap .S., Afanasievd .¢ ., Lazdinal .Yu.
Ufa University of Science and Technolpgya, Russia
E-mail: anzhela_murzagil@mail.ru

On the one hand, the modern system of deaych and development relies on the
achievements of genomics, proteomics and bioengineering, and on the other hand, it
follows the path of modifying the dosage forms of already existing medicinal
compounds. New modified dosage forms are created to maxtimzeffectiveness of
the active substance, reduce side effects, inconveniences and negative sensations whe!
taking the drug. Polymers are often one of the dosage forms compd¢hents
promising polymer for these purposes is pef2in3]. Pectins attret attention due to
hypocholesterolemic, atherogenic, anticarcinogenic and antiallergic effects.

The aim of this work was to study the release of the antibiotic cefazolin (CFZ)
from liquid dosage forms based on pectin.

The release of the drug from the hidqudosage form was studied by dialysis
through a semipermeable membrane. The concentration of CFZ wiasdll. The
polymer concentration varied from 0.005 to 0.5 m@ihklysis was carried out under
thermostatically controlled conditions at a temparagu o f (‘G DialyShte 1)
samples of 10.0 ml were taken after a certain time from the start of the experiment,
replenishing the amounts taken with new portions of the dialysis medium. The
concentration of the released medicinal substance in dialysatedetarmined at
specified time intervals by spectrophotometry at a wavelength corresponding to the
maximum absorption of cefazolin. A polymer solution of the appropriate concentration
was used as a comparison solution.

The cdetermination of CFZ release raterough a semipermeable membrane
showed that at the initial stage, the rate of release decreases with an increase in the
concentration of pectin in the solution. The prolonging effect of the polymer in this
case, on the one hand, can be explained bysibifudifficulties caused by the increased
viscosity of the polymer solution. On the other hand, with an increase in the
concentration of the polymer in the solution, the amount of CFZ firmly held by the
polymer chain increases, due to interaction betwden &hd pectin.

Thus, the release of CFZ from liquid dosage forms based on pectin is affected by
both the viscosity of pectin solutions and the ability to complex formation in the pectin
CFZ system.

References
[1] Shurshina A.S., Galina A.R., Kulish E.I. // Russian Journal of Physical Chemistry
B. 2022.V. 16. No. 2. P.353360
[2] Kedir W.M., DeresaE.M., Diriba T.F. // Heliyon. 2022. V8. No.9. E10654.
[3] Morris G.A,, K° KI.S. HardingS.E, Adams G.G// Biotechnology and Genetic
Engineering Review010.V. 27. 1. 257-284
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pH-switchable dithiocarbamate RAFT agents in polymerization of vinyl
monomers

VI asovyGrAigsoreva A. O., Zaitsev S
Lobachevsky UniversityNizhny Novgorod, Russia
E-mail: eviliys5702@gmail.com

Radical polymerization as a method mdlymer synthesis has many positive
features such as high speed and relative simplicity of polymerization; wide range of
available monomers. The worst part of radical polymerization is its molar mass
distribution andbig dispersion valuevhatmeanampossibility to control the polymer
molar mass. It strongly affects the mechanical properties of polymer and decreases the
usability of method. Polymerization using reversible addifcagmentation chain
transfer (RAFT) agents has shown great results in solving these prdhlems

However,there aresome synthetic limitations ®RAFT-polymerization. The main
limitation is the fact, thamore activated monomers (MAM) and less activated monomers
(LAM) require agents with different structures to support chain transfer mechanism of
reaction pH-switchable RAFT agents can exist in maland protonated forms and show
different activity in MAMs and LAMs polymerizatior2]. It makes possible the synthesis
of block copolymers of MAMs and LAMs and significantly widens possibilities of
macromolecular architecture.

The aim ofthis researchs the synthesis opH-switchableRAFT-agents with
different structures (Fig. 1.) and their investigation in polymerizatistyséne vinyl
acetate andnethacrlic monomers. Usedompoundshave shown different activities
in protonated and neutral forms darrealized the controlled mechanism of
polymerization in proper conditionk.is evidenced byhe linear increase in number
average molar mass with the rise of conversion and decrease of dispersity.

Ok, "L Ttk

N N N
(a) (b) (c)

Fig. 1. pH- switchable dithiocarbamate RAFT ageunsed:
() 1-cyanael-methylethyl (phenyl)(pyridist-yl)-carbamodithioate.
(b) 1-cyanael-methylethyl methoxyphenylpyridin-4-yl)-carbamodithioate.
(c) 1-cyanel-methylethyl @ipyridin-4,4-yl)-carbamodithioate.
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