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2.
Pa Pi Activity
0,747 0,021 Mannotetraose inhibitor of 2-alpha-N-acetylglucosaminyltransferase
0,645 0,028 Supplementfactor d inhibitor
0,598 0,032 Arginine-2-monooxygenase inhibitor
0,587 0,043 An inhibitor of glutamate-5-polulegendarnaya
0,543 0,014 Inhibitorkokolina
0,606 0,081 Inhibitor of CDP-glycerol-glycerol phosphotransferase
0,515 0,019 Generalanesthesia
0,556 0,061 Inhibitor of 5-O — (4-coumaroyl) — D-hinata 3' — monooxygenase
0,495 0,005 Paraoxonasesubstrate
0,546 0,058 Treatment of acute neurological disorders
0,525 0,048 Venomininhibitor AB
0,545 0,069 Sugarphosphataseinhibitor
0,494 0,033 Inhibitor of N-acetylneuraminate 7-O (or 9-O) — acetyltransferase
0,456 0,005 Stimulatorofboneformation
Table 2
Prediction of acute toxicity in rats using the GUSAR software product 1
1.
Rat IP Rat IV Rat Oral Rat SC
LD50 Logl0(mmol/kg) LD50 logl0(mmol/kg) LD50 logl0(mmol/kg) LD50 logl0(mmol/kg)
-0,539 in AD -0,873 in AD -0,024 in AD -0,329 in AD
Rat IP LD50 (mg/kg) Rat IV LD50 (mg/kg) Rat Oral LD50 (mg/kg) Rat SC LD50 (mg/kg)
119,400 in AD 55,230 in AD 390,300 in AD 193,400 in AD
2.
Rat IP Rat IV Rat Oral Rat SC
LD50 Logl0(mmol/kg) LD50 log10(mmol/kg) LD50 log10(mmol/kg) LD50 log10(mmol/kg)
-0,311 in AD -0,927 in AD 0,487 in AD -0,047 in AD
Rat IP LD50 (mg/kg) Rat IV LD50 (mg/kg) Rat Oral LD50 (mg/kg) Rat SC LD50 (mg/kg)
231,900 in AD 56,080 in AD 1457,000 in AD 425,500 in AD
Table 3
Acute classification of rodent toxicity by chemicals by OECD project using GUSAR software product 1
1.
Rat IP LD50 Classification | Rat IV LD50 Classification | RatOral LD50 Classification | Rat SC LD50 Classification
Class 4 in AD Class 4 in AD Class 4 in AD Class 4 in AD
2.
Rat IP LD50 Classification | Rat IV LD50 Classification | RatOral LD50 Classification | Rat SC LD50 Classification
Class 4 in AD Class 4 in AD Class 4 in AD Class 4 in AD

From table 3 it can be concluded that the
toxicity of both compounds is low, 4 hazard classes.

Thus, the results obtained by predicting the
biological activity using the PASS program, and the
toxicity of the studied compounds using the GUSAR
software product allow us to conclude that compound
1 is more active than 2, and the toxicity of both
compounds is equal. Therefore, compound 1 has a
higher potential activity, and this compound can be
used prospectively for further laboratory studies.

References

1. Poroikov V.V. Computer prediction of biological activity
of substances: limits of the possible. Chemistry in Russia, 1999.
No. 2. P. 8-12.

2. Asadov H.A., Huseynov F.I., Mikhailov G.G., Valiul-
lina R.J. Moscow, 2009, Chemistry of heterocyclic compounds.
2001. vol. 45. number 7. P. 878.

OCHOBHBIE TOAXO/bI K N3YYEHHUIO
CTAPEHMS YEJIOBEKA
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Ha mpoTshkeHnM MHOTHX BEKOB JIIOAW TIBITA-
JIMCh BBIICHUTH TPUYUHBI CTapeHHs, 0e3pesyb-
TaTHO UCKAJU >AMKCHp Monogoctu. Ho u B Hamm
JTHA OMOJIOTHSI M XUMHMS TIpoIiecca CTapeHHs Majio
W3y4eHbl. YUEHbBIE pa3HbIX CTPaH MPOBOAAT HKC-
MEPUMEHTHI M0 YBEJIMYEHHUIO TPOAOIDKUTEIBHOCTH
YeJI0BeueCKoi Ku3Hu [3].

B «IIporpamme OOH 1o wuccnenoBaHUsIM
crapenust B XXI cronerum», npuHaToil BTopoil
Bcemuproit accambieeii OOH, otmeuaercs [4]

CTYAEHYECKUIN HAYYHBIN ®OPYM, TOM III



B MATEPHAJIbI MEXYHAPOJHOM KOHOEPEHIIUY N 61

yBEJIMYEHUE NPOJAOIKUTEIBHOCTH KU3HU BO BCEM
MHUpE U CTaBUTCS 3aja4a oOeclieueHHs] aKTHBHOM,
310pOBOM, POLYKTUBHOM KU3HU MOKUIIBIX JTIOJIEH.
3HaYNMBIMU HATIPaBICHUSIMH B TepoHTONOTHA [1]
ABTISIIOTCSI TEHETHYECKHE MOJICKYIISIPHO-OHOIOTH-
YEeCKHE HCCIIENOBAHUs, MPOOIEMbI HEHPOTEepOHTO-
JIOTMM M BO3pacTHas UMMyHosorus. Jlunupyromee
MECTO 3aHMMAIOT AaHTHOKCHJIAaHTbI, TOPMOHBI U HEH-
POMEIHNATOPHI, @ TAK)KE TCHHASI MHXKCHEPHSI U TCHO-
Tepars, BO3ACHCTBYOMas Ha TeHETHYSCKHUH ara-
part kieTku. C STUMH HalPaBJICHUSIMH T€POHTOIOTH
CBSI3BIBAIOT HAJEKBl HA PACKPBITHE MEXaHH3MOB
CTapeHus: U BO3MOXKHOCTb Pa3padOTKU CPEJCTB,
BIIMSIIOIUX Ha MPOAOJIKUTEIBHOCTD XKU3HU.
Kuaerounoe crapenue. MeTunupoBaHue — Mo-
mudukanus monekynasl JJHK 3a cuér mpucoenmae-
Hust METWIBHBIX Tpyrn CH.- [5] — BimsteT Ha xus3-
HENIeATeNFHOCTh OPraHu3MOoB. Bo Bpemst ctapeHus
crenens MetunuposanHoctu JIHK manaer, conep-
anue Metunasel B JIHK camxkaercs. ['en Sir2 B mo-
ClIeZIHEE BpEMs CTalll HAa3bIBaTh «TEHOM MOJO-
JOCTH» WM «TE€HOM, 3aMEUIIIONINM CTapeHHUE».
WccrnenoBannsa rena Sir2 HampasieHBI Ha O00ppOy
C OHKOJIOTHYECKHMH 3a00JIEBAaHUSIMU U CTAPOCTHIO.
IIpu ero OTKIIIOUEHHM NPOAOJIKHUTEIBHOCTh JKU3-
HU yBesnmuuBaercs. OfHaKO OH HEOOXOIUM JUIst
HOPMAJIBHOTO pa3BuTHs Iuiofa. ViccienoBaHusmu,
npoBoguMbIME B KyOI'TY, yctanoBimeHo, 9To TO-
JM3aMEIIeHHbIE aMUIBl OyTaHOBOW KHCIOTHI, OK-
Ca30JUIMHBI HA WX OCHOBE M aMMOHHEBBIC COJH
o0nalatoT pa3iUuHBIMM BHIAMH OMOJIOTHYECKOi
AaKTUBHOCTH, B TOM YHUCJI€ HalpaBJIEHHOH Ha co-
XpaHEHHE 3[J0pPOBbsI M NPOJUICHUE XHU3HU YEIIOBE-
ka [2,7,8,10]. [lppanaamu craperus [ 1], sBrustoTcs:
W3MEHSIOMAsACA C BO3pacTOM Momudukanus Oern-
Ka, MPOTPECCHBHOE M HEOAHOPOJHOE H3MECHEHHE
CTPYKTYPBI XPOMOCOM, IPOTPECCUBHOE U HEOHO-
ponHOe HapymieHHe (QYHKIHUH CHCTEM CTapeHHs
B kierkax. CTBOJNIOBbIE KJIETKHU [9] HE TOJIBKO BbI-
pabaTpIBaIOTCST OPTaHU3MOM Ha MPOTSDKCHUH BCEH
JKU3HU, HO M MOTYT DPacloO3HaBaTh IOBPEKICHUS
U TIPEBPAIIAThCS B KJICTKH MHOTHX BH/IOB TKaHEHl.
KpoBeTBopHBIE CTBOJIOBBIE KJIETKH JAIOT HAyauo
MUJTHApAaM KJIETOK KpPOBH, HMPOJOKUTEIBHOCTh
JKM3HU KOTOPBIX OK0J1o Heztenu. C BO3pacToM MX Ko-
JMYECTBO YMEHBIIACTCS M OPTaHU3M JeTPaTUpyeT.
YemenrHo mpoBeeHa TPAHCIUIAHTAIIMH CTBOJIOBBIX
KJICTOK IIpH 3a00JIEBaHUAX CEPACUHO-COCYIUCTOM
u HepBHOU cucteM [1]. OTKpPBITBI MEXaHU3MBI pe-
TYJISLUU CKOPOCTH AETIEHUS U IIePEeIBUKEHUS CTBO-
JIOBBIX KJIETOK B TKaHSAX MO3ra, UCIIOIb30BaHUE KO-
TOPBIX MTO3BOJHT PEIIUTH MPOOIIEMY CTapEHHS.
MonekyasspHasi 6uosorusi crapenus. Ilpo-
UCXOJSIIIasi B MOJISKYJISIPHOH OHOJIOTHH TEXHOJIO-
THYECKasi PEBOJIOIUS OTKPBIBAET BO3MOXKHOCTH
JUI H3y4YeHHs] TeHETUYECKHX OCHOB CTapeHUs.
Crapenue sBIISICTCS PE3yJIbTaTOM B3aWMOICHCTBUS
Pa3IMYHBIX HACIEICTBEHHBIX CTPYKTYP C T€HETH-
YeCKUM MaTepHAJIOM KIICTKH W HAKOTUTCHHS CITydaii-
HBIX MyTalliii B reHoMe KieTku [5]. Bo3pacTHeie
u3MeHeHus B crpykrype u ¢pynkuun JJHK — noka-

3aTeNlb €CTECTBEHHOI'0 CTapeHMs. buonoruueckue
CBOWCTBAa CHHTETHYCCKOTO aHAJOra THUMHUJMHA —
5- 6pomo-2'-nezokcnypuant (BAY) — mossossitoT
MIPEIoIaraTh, YTO 3TOT areHT CIYKUT CPEICTBOM
JUTS U3YYICHUS POITTH U30MPATEIbHOTO TIOBPEKICHUS
JIHK B mpoueccax crapenus. IIpucyrcreue BIAY
B MUTATEIbHOH Cpeie YKOpauuBaeT MPOIOKUTEIb-
HOCTb XM3HU OPraHU3MOB.

3aciy)KUBaeT ~ BHUMAHHS  CBOOOTHO-paJIH-
KanpHas Teopusi crapeHus [6]. CBoOomHBIE paau-
KaJbl — 3TO aTOMBI M MOJIEKYJBl C HECTapeHHBIM
anekTpoHoM. OHH 00pa3yroTCs B pe3ysibTaTte 0OMeHa
BEILIECTB WM IO/ BIMSIHUEM BHEIIHUX (DaKTOpPOB.
OHu HecTaOWITBHBI, JIETKO BCTYIIAIOT B XMMUYECKUE
PCaKInu M CIIOCOOHBI BBIBECTH H3 CTPOS OOJBIIOE
KOJIMYECTBO KJIETOK, YTO BICUET 3a COOOM HapyIe-
HUE (QYHKIHHA TOTO WM WHOTO OpraHa W TPUBOIUT
K 0ose3nn. CBOGOHBIE PAUKAIIbI IBISIOTCS IPUIH-
HoOH cTapeHus kieTok. OpranusM ¢ BO3pacToM Haka-
IMBaeT okucienHble nponykrsl JJHK, B uactHOCTH
HETaTUBHO JCHCTBYIOIIHME U Ha smwaepmuc. K HuM
OTHOCATCS «aKTUBHBIC (DOPMBI KHCIOpOIa»: IIPO-
JYKTBI pacmaja MepekrucH BOIOPO/Ia, OKCHIBI a30Ta,
CYNepOoKCUI-aHUOH pajaukai. CBOOOJHBIM paavKa-
J1aM, HETaTUBHO JICUCTBYIOIIUM Ha KJIETKY, IPOTUBO-
CTOSIT aHTHOKCHJIAHTHI — aKTUBHBIC OMOJIOTUYECKUE
nmobaBku — BAJIpI, cIOCOOHBIC WX HEUTPAIN30BaTh.
AHTHOKCHIAHTHI — MOJIEKYIIBI, TPEIOTBPAIIAIOIINE
OKHICJIEHHE B KJIETKE U 3a/Iep KUBAIOIINE CTAPCHUE:
ButamMuH C AEHCTBYeT BHYTPU KJICTKH, B-kapoTtun
CTa0bMIM3UPYET YPOBEHb KHCIOpo/a, ButaMuH E 3a-
IIUIIAeT KIETOYHYI0 MeMOpaHy. AHTHOKCHJIAHTHI
HEUTPANM3yIOT JICKTPUUCCKUIA 3apsii CBOOOIHBIX
paIuKaioB, CIOCOOCTBYIOT OOHOBJICHHIO KJIETOK,
O3IIOPOBIICHHIO W OYHIIIEHHUIO OpraHN3Ma, OMOJIOKe-
HHIO KOXXH. AHTHOKCH/IAHTBI HE TOJIBKO YMEHBILAIOT
PHCK Pa3BUTHSI MHOTHX 3a00JIeBaHU, HO M 3aMe IS~
0T IIPOLIECCHI CTAPEHMUS.

BuoreponTomorus mpemaraetT 3QQeKTHBHEIC
crocoObI OOPBHOBI CO CTapEHUEM.

CBHUIECTETLCTBOM TOMY SBJSUICS  KOHTPECC
MeXTyHapOIHOW accoranu  OUOMEIUITMHCKOM
TePOHTONIOTHH, TAE PAacCMaTpUBAIUCH CYIECTBY-
rorue Teopun craperus. B 2016 . OOH omy6iu-
KOBajia JIOKJIAZ O JAeMOrpapUIecKUX TCHICHIIHIX
B coBpeMeHHOM Mupe [4]. Ocoboe MecTo B TOKIIa-
Jie yaeneHo mpobmeme crapeHns HaceneHus. O0-
masi 4yucieHHocTh Hacenenus B 2050 romy, mo
nporHo3am OOH, pocturHer 6,6 MIIpI. YEIOBEK,
KOJMUYECTBO JIOJEH cTaplle IMEeCTUIECATH JIeT CO-
craBut 2,5 mua. CrieoBaresnbHO, 3HAYUMOCTD T'e-
POHTOJIOTUYECKHUX MCCIEOBAHII BO3PACTACT, POJIh
TePOHTOJIOTUN CTAHOBHUTCS aKTYaJIbHOW B PEIICHUT
B)XHBIX COI[MAJIBHBIX BOIIPOCOB.
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SYNTHESIS OF 2-BROMO-3,3-DIETHOXY-
1-PHENYLPROPANONE

Kapralova T.S., Lavrova O.M., Pistsov M.F.

Kazan National Research Technology University,
e-mail: lavrovaom@yandex.ru

We examined three stages of the synthesis of
2-bromo-3,3-diethoxy-1-phenylpropan-1-one. The
obtained a-halocarbonyl compound is interest as
an active reagent for the preparation of function-
ally substituted acyclic and heterocyclic substances.
Consider the stages of synthesis.

e) (0]
ONa
/
+ Na+ HCOOEt ———>» + EtOH

Absolute diethyl ether, sodium metal and absolute alcohol were placed in a three-necked 4-liter flask
equipped with a stirrer, a thermometer, a dropping funnel and a reflux condenser with a calcium chloride
tube. The reaction mass was cooled to -5°C and a mixture of ethyl formate and acetophenone was added
through a dropping funnel so that the reaction temperature did not exceed 5°C. After instillation, the
reaction mass was stirred for 60 min at 0 °C, and removed to a refrigerator in the cooling mixture overnight.
Then it was stirred for three days at room temperature and 90 min at 34 °C. The precipitate was filtered off,
washed with ether and dried in vacuo, then triturated in a mortar and dried again.

Stage 2:

O o) o)
ONa
/
+Br, H NaBr
Br

The ground sodium enolate obtained in stage 1 was placed in a three-necked 1-liter flask equipped
with a stirrer, a thermometer, a dropping funnel and a reflux condenser with a calcium chloride tube, mixed
with dichloromethane. The reaction mass was cooled to -5°C and bromine was added through a dropping
funnel so that the temperature did not exceed 5 °C. Upon completion of the dropping, the reaction mass was
stirred to room temperature, and then 90 min at a temperature of 40 °C. The precipitate (sodium bromide)
was filtered off under vacuum. The filtrate was removed in the refrigerator in the cooling mixture overnight.
The precipitated crystals were filtered off under vacuum, washed with dichloromethane and dried under
vacuum, then triturated and dried again.

Stage 3

(0] (0] (0] OEt
@)H/H\H +HC(OEt); — > @J\H\oﬁ + Et(OH)
Br Br
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