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ANNOTATION

Sevryukov O.VSearchof newantihypoxants among derivatives of &lihydro
- 1H-pyrrolo [2.3d] pyrimidineand study of their pharmacodynamics. Qu al i f
scientific work with the manuscript cgpght.

The thesis for a candidate of pharmaceutical science degree (PhD) in specia
14. 03. 05 ¢cPhagemakohogye) (22 Natigynal
Ministry of Health of Ukraine, Kharkiv, 2017.

The thesis of Sevryukov O. V. has given the theoretical generalization and t
new solution of the actual scientific problem of pharmacology, aimed at increasi
the effectiveness of pharmacocorrection gbdwic states by using the compound of
1-phenethys, 7-dihydro-1H-pyrrolo[2,3-d]pyrimidine-2,4,6trion) (dezapur) as an
antihypoxant with antioxidant and amtkudative properties and a favourable safety
profile.

For the first time, the paper stad 15 new cmpounds derivaives of 5.7
dihydro-1H-pyrrolo[2,3-d]pyrimidine, synthesized at the Department of Organic
Chemistry of the National pharmaceutithhiversity by Associate Professor K. M.

Sytnyk, supervised by the Academician, Professor ECHernykh. According to the
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results of prediction of the spectrum of pharmacological activity under the stru
tural formula with PASS (Prediction Activiti Spectra for Substances) software, hig
prabability of antihypoxic, antioxidant and argkudative actiiy in the canpounds
has been established. The pharmacological screening has allowed the study of €
toxicity, antihypoxic, antioxidant and argkudative activity with the purpose oéd
tection of the most safe and effective compound for the furthey sereof.

The results of the acute toxicity study has shown thap bDthe 15 new dera-
tives of 5.7-dihydro-1H-pyrrolo[2,3-d]pyrimidine in the intraperitoneal adnngtration
to mice is in the range of 1333 to 2916 mg/kg, that is, all compounds hiaqMe ¥ s s
toxicity under the classification of Sidorov K. K (almost #oric). In the model of
hemic hypoxia, in all 15 compounds testeaatjreypoxic activity has been established at
the level of 317 131%. The antihypoxic activity of eight compounds KM62,
KMS-163, KMS172, KMS178, KMS179, KMS211, KMS214, KMS217 in a dose
of 1/10 LDso amounted to 89, 100 , 103, 83, 94, 131, 94%/¢&orespondingly, and
was significantly higher than that of a mexidol dose of 100 mg / kg. Six compounds
KMS-162,KMS-176, KMS191, KMS211, KMS214, KMS217 have been detected
in the model of acute tetrachlormethane hepatitis, as evidenced by a decrease o
TBA-active products content of 34, 43, 42, 44, 42%}land increased level o
duced glutathione for 12631, 125, 133, 116, 123% corresgmgly.

In the carrageenan edema model, six compounds of -KR8S KMS179,
KMS-217, KMS214, KMS191, KMS211 have shown anéixudative activity, at the
level of 14; 18.6; 36.9; 40.8; 47.1; 48@correspondingly. The anéxudative actiwv
ty of compounds KMS91 and KMS211 in a dose of &g/kg was no worse than
the one of comparative drug voltaren in the dose of 8 mg/kg.

The analysis of the "structueetivity" dependence has shown that the antihypox-
ic and antioxidant asiity of the investigated compounds is due to the basic structure ¢
5,7-dihydro-1H-pyrrolo[2,3d]pyrimidine. The absence of the biphenylicadlin the 5.5
position of the pyrrolgyrimidine cycle causes increase in these types of activity. Th
anttexuddive activity does not depend on the presence of the twaopt radicals in

the 5 position of the pyrrolpyrimidine system, and in the subgroup ofmpounds at
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these radicals Isaa certain patterrit increases at extension of the aliphatic chain in
thefirst position of the dezapurine system from three to five cartmonsa

For further study based on the results of screening studies, compound KN
211 - 1-phenethys,7-dihydro-1H-pyrrolo[2,3-d]pyrimidine-2,4,6trion (the conve-
tional name "Desapur") hdsen chosen, This has shown the most pronounced an
hypoxic, antioxidant and antiexudative activity and has been characterized by lov
toxicity. In the model of hemic hypoxia, a median effective dose of dezapur has be
determined at an intragastric adistnation of 10 mg/kglt has been edtlished that
median lethal dose of dezapur (3gPat intragastric administration to mice and rats is
over 5000 mg/kg. The median lethal doseiftraperitoneabdministation to rats is
4250 mg/kg, to mice 2916 mgkg. According to the claggcation of K. K. Sidorov,
dezapur can be attributed to the V class toxiciymost nortoxic substanceslhe
chronic experiment has shown no toxic effect of dezapur on gengpaic process-
es, functional state of the cerltreervous system, cardiovasculasteyn, liver, kid-
ney, the cellular composition of blood, the state of the mucousbname of the
stomach when admisiered at a mean effective dose of 10 mg/kg and at doses of :
mg/kg and 100 mg/kg during one and threenthe, as well as the ability of dezapur,
in doses exceeding the conditional therapeutic in 2.5 and 10 timagensify the de-
toxifying liver function, what is shown in reduction of hexenal sleep in 1.5 times re
spectively in one and in three months ofamistration.

The deep study of antihypoxic activity of dezapur on models of hypoxid-of di
ferent genesis has shown that dezapur in a mean effective dose of 10 mg/kg at ir
gastric administration has shown a pronounced antihypoxic activity atwbeade
104; 134 and 206% respectively, in the model of acute histotoxic, normobaric hyp
capnic and acute hypobaric hypoxia, which has shown itself not lessyorced than
the comparative drug mexidol.

In the model of emotional and painful stress accompanieddrgased Lipid
peroxidation and decreased antioxidant defense activity, the expressed inhibitory
fect of dezapur on Lipid peroxidation pkects has ben established, as evidenced by

significant decrease in the myocardium and in serum of-FBA a ) tespectiely
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by 72.3 and 70.60; diene conjugates (DC)by 77.1 and 58.%; triene conjgates

(TC) by 84.6 and 71.%; and Schiff's bases (SB)by 38.7% and 32.9%; and
stimulating effect on the activity of antioxidant enzyme SOD: increase in myocarc
um by 108.2%; in erythrocytes by 83.%.

A direct correlation between the content of fradical oxidation products in
myocardium and the degree of damage of myocardiocytes, as well agitreckeaith
the activity of SOD has been establishedvdle of DC with r = 0.94 (p <0.001) and
SBwith r = 0.86; (p <5) are linearly reverse dependent on the activity of SOD. Thi
dependence is equally realized both in myocardium and serum. Herewith, dezapur
passes the reference drug in this respect, probablyodts complexdion.

The high efficacy of dezapur on the model of pulmonary edema has bdgn est
lished: the drug reduced the mortality of animals by 2.5 times and increased the tim
animal death by 2.4 times (p<0.05), it caused decrease of thiengtsnass in 1.8
times (p<0.05) compared with the control group and showed high antiexudative act
ty at 78% compared to the reference drug indomethaci®gp{p> 0.05). The admi
istration of dezapur had a distinct positive effect on the structurengfgarechyma
of rats: 576 of animals, had their alveolar pattern of tissue retained, only small sing
sites contained alveoli with insignificant contents of the parietal fluid protein. Unlik
animals treated with indomethacin, microcirculatory dis@dananges of the perivasal
spaces state on the background of the dezapur action were almost absent.

It has been established according to in vitro studies: a pronounced antiradi
activity of dezapur, which is evidenced by a decrease of the initial cioatten of
DPPHafter 60 min by 46%, after 120 min by 64.7%, indicating its benefits over
mexidol, which has shown no similar activity; the abibifythe agent to intercept/h
droxyl radicals in the model system with deoxyribose, the antiradic#éibacof
dezapur atthe level of 3% has been determined at
which corresponds to such of mannitol and is worse than of ionthle model sstem
for adrenalin conversion to adrenochrome dezapur showed the ability to ptitexce
peroxide anion radicals at the reference drug level at a concentratie® of 8 gof ml

medium anadvas inferior to the latter at a concentratiod®2L 0 0 ¢ g/ ml
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On the model of egg yolk lipoproteins reoxidation induced BYlip& perox-
dation, deapur (0.2100. 0 ¢e€g/ ml ) has shown antri o:
mation of TBAactive products by 72-87.4%, being somewhat inferior to ionol.

The obtained results substantiate the perspective of the further search of new :
hypoxic and antiaxlant agents in a series of derivatives ofdit¥ydro-1H-pyrrolo[2,3
d]pyrimidine. The revealed "structueffect” dependence is valuable forther pur-
poseful synthesis of perspective antihypoxants and antioxidants.mtlected studies
enabled selectivo of a leader compound (dezapur)l-phenethy5,7-dihydro1H-
pyrrolo[2,3 d]pyrimidine-2,4,6trion) out of 15 new eivatives of theb.7-dihydro-1H-
pyrrolo[2,3d]pyrimidine that exhibited pronounced antihypoxic, antioxidant and antiex
udative properties. YBthe level of antihypoxic and antioxidant action, it is not worse,
and in some cases it is better than theparative drug mexidol; on the model of pul-
monary edema it shows a better efficiency than indcanieth

In vitro, antiradical properties of dezapand its ability to intercept superoxi-
danium have been established; the presence of antioxidant properties is one of
mechanisms of its pharmacological activity: antihypoxic, antiexudative, andogffic
in the pulmonary edema model, which combines isd\yEthogenetic unitsexuda-
tion, hypoxia, and enhancement of LPO. Significant antiexudative activity
dezapur, almost at the level of NSAIDs of voltaren, on the model of carragesin ec
ma and the absence of damaging effects on the state of the stomescts mm-
brane, which has been proven in the chronic experiment, makes it possible to ass
predominantly antioxidant mbanism of its action.The obtained results substantiate
the prospects of dezapur as an antihypoxant with antioxidant anéxadaive
properties, safe in chronic use, and the feasibility of its further study for the purpc
of introduction into practical mecine.

Key words:derivatives of 5/-dihydro-1H-pyrrolo[2,3d]pyrimidine; acute to-
icity, antihypoxicactivity , antioxdantacivity, antiexudative activity, -phenethw
5,7-dihydro-1H-pyrrold2,3-d]pyrimidine-2,4,6trione, dezapur, pulmonary edema,

antiradcal action.
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KMS-163 361,40 5,5Diphenyt1-propyt5,7-dihy-
dro-1H-pirrolo[2,3-d]pyrimidine-

2.4 6trione

KMS-164 359,39 1-Allyl -5,5-diphenyt5, 7-dihy-
dro-1H-pirrolo[2,3-d]pyrimidine

2.4 6trione

KMS-166 437,5 1-(3,4-Dimethytbenzyl}5,5-di-
phenyt5,7-dihydro-1H-pirrolo

[2,3-d]pyrimidine-2,4,6trione

KMS-168 439,47 1-(4-Methoxy-benzyl} 5,5-di-
phenyts, 7-dihydro-1H-pirro-

lo[2,3-d]pyrimidine-2,4,6trione

KMS-172 457,92 1-[2-(4-Chloropheny)-ethyl] -
5,5diphenyt5, 7-dihydro-1H-pi-
rrolo[2,3-d]pyrimidine-2,4,6
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Cl

1-(4-Chloro-3-fluoro- benzyly
5,5-diphenyt5,7-dihydro-1H-pi-
rrolo[2,3-d]pyrimidine-2,4,6

trione

KMS-176

319,32

5,5Diphenyt5,7-dihydro-1H-pi-
rrolo[2,3-d]pyrimidine-2,4,6

trione
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375,43

1-Butyl-5,5diphenyt5, 7-dihy-
dro-1H-pirrolo[2,3-d]pyrimidine-
2,4,6trione
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389,5

1-Pentyt5,5-diphenyt5, 7-dihy-
dro-1H-pirrolo[2,3-d]pyrimidine
2,4,6trione
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44389

1-(2-Chloro- benzyl} 5,5diphe
nyl-5,7-dihydro-1H-pirrolo[2,3
d]pyrimidine-2,4,6trione

KMS-211

271,28

1-Phenethwys, 7-dihydro-1H-pi-
rrolo[2,3-d]pyrimidine-2,4,6

trione
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O j CMEHOIsdodzats™ OCIsdo datsfls” dzi L Odzj >y dLk
Wjdesdz dgdrmn ©OHJdSCOdz @ E 5 f sfilgygddedz’ § ° t
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Kharkiv, 2014. P186,
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J2N V234 108
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Hf=NiL@E=2,571). [lsyj, HBGs tey d&jx' M
df y dzv Htse T8 YO dgEd®dw HESoI'lI8Y@ digcy @ ¢ .

djtejHdy SjWjCSlsdodzO HEMG yezst OPE tsly o dzC
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[ j, &0 o&tHj d& { «d d9 deiess’ hedz (e Sy dzC 1
Bd&zO o dL dzOyj dz® 1 tc EDsia L @ g I£ s tefir @8 dgcH/ L G
stsdzgz o dzOMiIskzy dad = H tsf)dz' sioyizjodlerdc oH jH O Iz |
L C' 2 et C%)8 H'a Zac@apdptsmls ' o & j H j dzdzy s o C

42] dL defltg? cEMlstes’ ksShdydsnls' HjL Of

LBtk Issfdop#tbtsOdzd dO HetR o dHOR
&z 2 gD s Jod tzd 7 s Bte@E of dzlz Is e bizbzelzS tsle @ dglzis-to
dz' ssyjtej b qzlzle®&HBEZz ap ju Pedeelstc’ h dz' ts pjiag o
Rdh @’ Of @usteRn, 1500, 2000, 500, 3000,3500 Be / € ¢  d3fedg d
hztc®235 0 0, 3000, 3500, 4000, 45O olsdalz I
dz sh zisdgbsodij HjjdzOf oz Rdh O H tsls 2G0dgz oY
4500BE / S ¢ BOMd IsHeO B 80HOEO I i@ ds € ¢ deQfrigjiy s
Gjyjdzdz" LO LOCOd dzd B MlsOdatsck swtbtgo J 4 ' ¢

djtejHdy sMdsjtelsj dz dg twiaskz &zO drdj L LOF Z dzls t
fjLbzd sOId HEGMd HYj ddY ctfistes’ IR
o d dgdzets 3z N dizC z3dEGPpHIdE o 2@ dz2O &Ldfy. 4. 1

v OB dzd2y v
| 5 ldstes@ mthreL Of oz § ted gtalgbolstedzdzizizsis tovp j
a3 O dn=6)
gje" W 5L Idyddzts lsg [ jlsOdz dz' fMmls
HtsfAdz| dic/ € Cdz €' Mlsd € dz' € %
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1 2000 6 0 0,00
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l Jterndzv HBo ' WO 3M,p RO 1M URZEOLL4RG / dedy dzv
O dzOdz' L tsH jtey Odzdr HOdzd s na3O fpdflszhida t
to] detsOmcfsdls © H j L OfledczH fdedf' od3d 2 O @30 MElzdz0O & O,
HSLO 25 0@m=23¢16c67 (3062, 1627daf, 24) ¢
tJLEd IsOIsd HEMdz HY J datlg' L @tcddsiac st to ds-s&
Ud 64 o d dzdztsallzial @dzQ &1 § 8lz) Hz@BIsO dzO0 .tedfm. 4. 2
v OB dzd3y v
| 5 ldstes®@ Mtharge Of Ztolz/ HasdH p il

gjte] 1 sLO vl sEéB g [ jlsOdz d@ dndz

B/ S| S dz € fgfisdr ¢ dz € %
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I 3500 6/5 1 16,70
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sOCdd yddasds, oMlsOdatse dzj dets, hts o j ton
14078, 6 dg@dz’CIs. SH jtey Odzd T H Oded 2 * o 'BZORdns
' dzts f jtoj desind BO on/E® P H b jzdzO§ F & ks O fts &) $SdzO +
fd Ydz® H L OLDZEDD5 AZc( £42 1, 4540 78(6) &e/
1 OfmMszti dApdy OHztizidz' H Y j dedz? B lkzdzs o d e yj da
ftod odzzlste' th sk ek Odglzls O " BB A4 ( sSOB dz

v OB dztf3y v
| sMistc© UlntstjfipdOydéZ ez f tod olzdzk s s iz @A §izrO o3l
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B/ 9C° dzr ey s | € dzr © %
1 2 3 4 5
I 3500 6/6 0 0,00
Il 4000 6/6 0 0,00
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\Y 5000 6/6 0 0,00
\Y 5500 6/6 0 0,00
VI 6000 6/6 0 0,00
v OB dztfdy W
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95

431 fdzdeo HHPL OfEWDE) 1025 g)f 206 [ (0l O 3/ €
20 st qhyiEfals @ iy dzl b 65 d d3d dzls |

[ $ MY J oddsjoddsodu § dzdz? =~ tetsdzs’ ydets' B &ESHJ
dzO B dzglzdz’ dzh Bae®g f @& sH d dzd Iseo diadsftelzOdzlz: sl dz
tcOIO® dtsBlz k2 odcdzvy' MO@EED | @Bdyt]y w; @5
sO B6DCe, Nt kditsordps 25 6 f0sp. HDOEd jGJ
Hsmdz' Hy J dz¢ d dp B &9 s W0 ter] Bftpe X fadzdgy W |
Ndlsbdb @Oy dzdr e Odz 9 ftsosHddzd o H (itdzOds
1d3' Mbsqpj telidg” MW yy teqt®Hda dz' IsOIsd s’ 9 dzg®o O
dzd d3d ' L HrdzdatBd Is© Rz

l otslswictsigf J tod d3d dzls iz o M 'O diffo Ode d tzd dz@ & o af
o' 9 Oels i3t j e Ols Iz 6@t 599 *IsHiaizts IdBD -65805 dzts cu' ofifid
sksted dslzeo Odzd  tso dztsy’ dzdzed 2 2 O teiusBoOPX J teHIT)| ‘+
o Mis O dztffg Gzz' A0 txdatsn diztsupdiglz zO ff totso j HIj CaO® drsyl
mMisPise Otakfas * &zO, WEkdzSy' ° wuww, A7iy,tc s b
sd, ¢6Jj Bscdtse’ d, dzj2EBYFEOcdD] § & tsdgpdz@s
C ¥ kdl y' tsdOdz dztfeds | jsdeis Cizg @ fids O dzlz 65 dzd

43 1 Jlfddodz@jL Of Dk OB Izfpgk @dz s O

I MlsOdzts o dzftes j SMEj Bd di3j dzls Oz dz7  Ise Oted dz
L Ofistskzo Odzdz" HjL Of kel fted o deidddss EL @B
L 50 dz' & dixs dizglsH f 5O §,41 ' Qffiplsfeotsizlzd dzf 9voH B LBdE
' dzd 5 Ise Oted dazv dedfic Is € tizls W de@driodz’ SO I OF g
dgdzddy o Oted de g @Y dets’ CtdemdMmilsj dzy’ ° *° € sdz

wdzls | 6 tcOdz! dzd oy Y ofsX O =izpdel sddsin'e * tw B G SO ldndsdzc
¢ fiyd ydzetsfls © iz Gsote@ teBoiteidd d ‘ d4OER.MO4 . 6 )

O &zOdzts ¢ * yded 2BOHfE[d s fiz® E ko Oteddz Hshd
4.6) o' wiyeflslf fiflic'ts dej G Olsdo detse s o dzdo lz



96
CS YssCOLOkd sktedd®B3Odz tjL lkzdz! sOdzt HE
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C' dz' Ciefyly! yfde¢ 16, 4N 15, 8N 15, 2N 15, 4|
CBItcOls o

C" dzr Cfpl§! Ml 1, 6N0o 1, 4N(¢ 1, 2N(¢ 1, 3N
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mMjteywy (ftesyjmMd LeBEzHdzdetsMmis' , {totse ' HvizsH
y' o, HO' sy dzd 9 ' Mmlis tcj Mlstclzo Olsd Ytmdz
9 Odzd d3' 3y MCstgtce iy oz ddp@Ptc ¢ Sis d L 5 ollGrpisdChdzH O
desd3lz o " Ho j HRAL OC gigamdifysto M H Y j dedzy L B EH
C OR dzls | BRBOWHzsE Mjteyd odes MEBtetyj dz

tdLlzdz IsOIsd Wisdiialp® dp’j didsatt uin® OwlaR 5 B3 G |
zQe Jj dz2' IsO8& dz. 4.

v ® dzd 8w
1 sCOLded S d (s |H holftamizipo iRz aisL ©OF 10; 25
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CGtolztf O 10d3e/ € ¢ 25d3¢/ § 100d3c / €

1 2 3 4 5
I da" Hd HOdg

R, mV 0, 41NO0 O, 42N0| 0, 44N| 0, 43N0
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zJr, ok 6 2,0NO0O, 1, 7N0 1, 7NO
| J Bsedzss | 128, 0N 129, 0| 126, 81
rJjLQflrtedlstesygls 5, 75N0d 5, 3NO| 6, 5NO
10086/ 9f j2Ctsy§lsg 6, 2N0, 6, 6 NO| 6, 7 4 N(
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