MexayHapoJHbIH Hay4YHbBIN KypHaJI Ne 5 (100), yactb 1
«HoBocTu o6pasoBanus: ucciegoBanue B XXI Beke» Jlekabpb, 2022 r

pekoMeHayeTcA UCnonb3oBaTb bonee ogHOro metoAa aHanusa obpasuos ANA O4HOMO U
TOrO e MaTepurana Cc aHaNOrMYHbIMM ANanasoHaMMN KaMBPOBOYHbIX 3HAYEHUA.

CywecTtByeT MHOXeCTBO cnocoboB onpeaeneHna KOHUEHTpauun JeKkapcTs B
XKUAKOCTAX OpraHmM3ama. Hanpumep, xpomartorpaduyeckme, MUKpobuonornyeckue,
cnekTpodoTOMeTpUYecKne, nonaporpadmuyeckne, UMMyHONOrMYECKNE (PagUoONMMYHHbIE,
NMMYHOEPMEHTHbIE), PAAMOM30TOMNHbIE U ApyrMe MeToAbl. BarKHbIMM napameTpamu
3TOro MeToAa ABAAKTCA YyBCTBUTENbHOCTb, CKOPOCTb, TOYHOCTb, BO3MOXHOCTb pPaboTbl C
HebonbWKUMKM KonnMYecTBaMU BUOMATEPMANOB U CTOMMOCTb.

Hanbonee WKMPOKO MCNONb3yeMbIA Ha MPaKTUKE MeToZd 3TO BblCOKO3ddEKTMBHAA
XKUAKOCTHAA XxpomaTorpadus ¢ pasanYHbIMU TUNAMK AeTeKTUPOBaHMUA. MpenmyuiecTBamm
BbICOKOI)PEKTUBHOM  KUAKOCTHOM XpomaTtorpadum no CpaBHEHUIO, Hanpumep, C
rasoXMOKOCTHOM  XxpomaTtorpaduert  aABnaroTCA HeorpaHWYeHHaa  TepMMu4yecKas
CTabMNbHOCTb  AHANIM3MPYEeMbIX MPenapaToB, BO3MOMKHOCTb pPaboTbl € BOAHbIMM
pacTBOpPaMM U NETYYUMM COEAMHEHUAMM, A TaKXKe TepMWH «HOPManbHO-Ppa3oBan
XxpomaTtorpaduma». MHorMe K13  BMAOB  AeTeKuuMM — 3TO  Hepaspyluarowmi
MMMYHODEPMEHTHbIA aHann3, BbICOKOIPODEKTMBHAA KMAOKOCTHAA XpomaTorpaduma ¢
bnyopecueHTHOMN AeTEKTUPOBAHNEM U BbICOKOIPGDEKTMBHAA KUAKOCTHAA XpomaTorpadums
C Macc-CMeKTPOMETPUYECKMM LETEKTMPOBAHMEM, KOTOPbIE B HACTOsLEe BPeMA aKTUBHO
MCNoNb3YTCA B PapMaAKOKMHETUYECKMX UCCNen0BaAHUSAX.

[Ona KonnyecTBEHHOro aHanM3a KOMMAEKCOobpa3oBaHUA NMPUMEHAIOT ABa MeToAa:
NpeABapuUTENIbHO  AUCCOUMMPYIOLWMIA  KOMNAEKC (reTeporeHHbli  meToad) W He
Anccounmpyownii ero (romoreHHblt metoa). B o6oux cnyyasax B CbIBOPOTKY A0basBaatoT
obpasel, ¢ HEM3BECTHOW KOHUEHTPaUWen aHanuta, U aHTuTeno obpasyeTr KOMMNNeKc ¢
MeYeHbIM aHA/IOFOM aHA/IUTA, UCKKOYAA U3 KOMMJIEKCa MaTepuan U3 aHanuta. Konmyectso
BbITECHEHHOTO MEYEeHOro aHasnora NPONOPLMOHANIbHO KOHLEHTPAUuMKM BellecTBa B npobe.
KaK TonbKO Mbl onpeaenvnum, Kakas 4acTb MEYEHOr0 aHa/ora Bbilw/la U3 KOMMeKca (uam,
HaobOpPOT, OCTaNaCb CBA3AHHOM), Mbl MOXXEM PACcCYUTaTb *KeslaeMblii YpOBEHb BELLLeCTBa B
obpasue. lpepBapuUTenbHy0 KannbpoBKY MNPOBOAAT C WMCMNOAb30BAHMEM CTaHAAPTHbIX
pacTBOpoB  (coaeprKalmx  CTaHAAPTHble  KOHUEHTPAUMM  UCMbITYEMbIX  BELLECTB).
BbinycKatoTcAa Habopbl peareHTOB TaK Ha3blBaeMOW AMArHOCTUKM (CTaHAAPTHbIE PAcTBOPbI
AN KanubpoBKM B COYETaHUM C aHTUCbIBOPOTKamMK, depmeHTamu, cybcTpatamm,
KodaKTopamu, npenapatamu), paccymTaHHble Ha 50-200 TectoB. [Ana aHanusa 06bIYHO
poctatoyHo ot 0,05 oo 0,2 mAn CbIBOPOTKM NauMeHTa.

MMmmyHObEpMeHTHbIM ~ meTon,  obnagaeT  BbICOKOM  YYyBCTBUTE/NIbHOCTbIO U
cneunduyHocTblo. [lnarHoctnyeckne Habopbl OTHOCUTENBHO HEZopPOrM U umetoT 6onee
ANVUTENbHBIW  CPOK  XpaHeHuA, Yem Habopbl Ana  pPagMOMMMYHHOrO  aHanu3a.
MmMmyHOdDEepMeHTHble  aHanM3bl  MOXHO NpoBOAUTL B  Ato0bo  6onbHULE wUan
ambynatopHoit nabopaTopun. PaspabotaHO yCTPOMCTBO, MOMHOCTbIO aBTOMaTM3MpytoLLee
aHanm3. MNpocToTa aHanun3a, BbICOKAA YyBCTBMTE/NbHOCTb, TOYHOCTb, BOCNPOM3BOAMMOCTD,

935



MexayHapoJHbIH Hay4YHbBIN KypHaJI Ne 5 (100), yactb 1
«HoBocTu o6pasoBanus: ucciegoBanue B XXI Beke» Jlekabpb, 2022 r

AOCTYMHOCTb NPUOBOPOB M PeakTMBOB - BCe 3TO CO343eT NOTeHUMan Ana LWUMPOKOro
BHEAPEHUA UMMYHOJ/IOTUYECKUX METOA0B B MEANLMHCKYHO NPaKTUKY.

CoBpemeHHble XUAKOCTHble XpomaTorpadbl npeanaratoT 3TM Npoueccbl B OAHOM
npubope. PU3NKO-XMMUYECKME CBOMCTBA NOABMMKHOM asbl, KOTOpble M3MEHATCA B
NPUCYTCTBUMN Pa3aenatoWmxca MONeKyn coegmuHeHns (NornoLweHne nan CnyckaHme CBeTa,
3NEeKTPONPOBOAHOCTb, NOKa3aTe/lb NPENOMIEHNS U T. A4.), MOryT ObITb MCMO/Ib30BaHbI A/S
obHapyKeHna KomnoHeHToB Npobbl. N3 50 cywecTByOWMNX GUBNKO-XMMUYECKUX METOL0B
obHapyKeHMA B HAcToALLEE BPeMA aKTUBHO MCMO/b3yroTcA 5-6.

YyBCTBMTENBHOCTD  —  BaXKHeMwasn XapaKTepucTUKa AeTeKkTopa. Ecnmn
4yBCTBMTE/NIbHOCTb ONpeaenaeTca yABOEHHOM aMNANTYAO0N WyMa HYNEBOW IMHUN U LIYM
BblparkaeTcA B PU3MYECKMX eaAMHMUAX, TO YyBCTBUTE/IbHOCTb (POTOMETPUYECKUX
AETEKTOPOB BblpaXaeTca B eAMHMUAX ONTUYECKOW MAOTHOCTM, YyBCTBUTENbHOCTb
pedpaKUMOHHbIX OETEKTOPOB BbIPaXKaeTcA B eAMHMUAX MOoKasaTena npenomMaeHus,
BO/IbTAMMEPOMETPUYECKUX.  OETEKTOPbl  BbIPAXKAlOTCA B amnepax, a [AeTeKTopbl
3NEeKTPONPOBOAHOCTM — B CUMEHCAX.

B dapmaueBTMUECKOM aHanM3e YyBCTBMTE/NbHOCTb BbIPAXKAeTCA MWHMMANbHbIM
KOnnM4yectBOM aHanuta. HecmoTpa Ha TO, 4TO ceityac 80% xpomatorpadoB CTaHOAPTHO
KOMMNAEKTYIOTCA CNEeKTPOPOTOMETPUYECKMMM AeTeKTopaMu, GNyopecueHTHas aeTekums
CTaHOBUTCA Bce H6onee pacnpocTpaHeHHOW, 0CObeHHO Npu onpeaeneHUn KOHUEHTPaLMn
COeaAMHEHWUIM, KOTOpble «CBETATCA» Mo4, AeNCTBMEM BO3DOYXKAAIOWErNo W3NyYeHUs.
MHTEHCMBHOCTb M3/ly4EeHMA NPOMOPLUMOHAZbHA MHTEHCUMBHOCTM BO30OYXKAAlOWLEro cBeTa.
N3yyeHune cneKkTpoB msnydyeHusa (dnwopecueHummn n pochopecueHunmn) asnaetca bonee
YyBCTBUTE/NIbHBIM U CneuuPpuyHbiM METOAOM, YEM W3YyYEeHME CMEKTPOB MOr/NOLLEHMUS.
CnekTp ¢nyopecueHUMn maTepuana 4acTo SBAAETCA 3epKasibHbIM OTpPaXKeHMem Monochl
MOr/IOWEHNS C CAMOM HWU3KOM 3Hepruen, obblYHO MpPMMbIKAOWEN K AJMHHOBOIHOBOWM
CTOPOHE 3TOM MOJIOCbl MOrNOoWeHUA. ITOT mMeToa Hanbonee yaobHO mMcnonb3oBaTb Npu
nccnegoBaHMKM NPenapaToB C YHUKANbHON ¢ayopecueHumneint (XN0poXnH, AOKCOPYOULUH,
[OKCa3031H, aTeHO/I0/l, UHAOMETAUUH, NPOMNPaHONO0A, TETPAUMKAWH, XUHUAUH W Ap.).
HekoTopble dpapmaueBTUYECKME NpenapaTbl MOXKHO OTHOCUTE/IbHO NIerKO MPEBPaATUTb BO
dnyopecueHTHble coeauMHeHMAa nyTem 06paboTKM CepHOM KUCNOTOM, KOHAEHCAUUMU C
dbopmanbaerngom W OKUC/IEHUA NepMaHraHatom Kaausa (npouecc aepuBaTusauumm).
[pyrve npenapaTbl C aKTUBHbIMW PYHKUMOHANbHBIMM TPYNNaMuU MOXKHO KOHAEHCUMPOBATb
¢ dnyopecueHTHbIM peareHTom dayopeckaMuMHOM. B To ke Bpemsa cienyeT OTMEeTUTb, YTO
M3-32 BbICOKOW YyBCTBUTE/NIbHOCTU U CENEKTUBHOCTU GyopecLeHTHble MeToabl AeTeKumn
OrpaHMYMBAlOTCA MpenapaTtamMuM C  ecTecTBeHHOM  dayopecueHuMen, a npoecc
AepunBaTU3aLLMN NPU KONMYECTBEHHOM aHA/IN3e ABNAETCA 3aTPATHbIM.

[eTeKkTopbl Macc-CMeKTPOMETPUM MOFYT 3HAYUTE/IbHO COKPATUTb BPEeMs aHanu3a,
0COBEHHO MpW 3KCTPaAKUUK. ITOT MeToz, No3BOAET OAHOBPEMEHHO MAEHTUPULMPOBATL
HECKONIbKO BELWEeCTB M WCKAOYAeT OWWOKK, CBA3aHHbIE C HA/MYMEM HepasneIMMbIX

KOMMNOHEeHTOB. Macc-cnekTpomeTpuma ABAAeTCcA O4HUM K3 Hanbonee nepcneKTUBHbLIX
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MeToA0B  PU3MKO-XMMWYECKOTO aHA/NM3a JIEKAPCTBEHHbIX CPeAcTB.  TpaAuLMOHHO
OpraHMYyecKkana Macc-CnekTPoOMeTpUA MCNONb30BaNacCh JNA peLlleHna 4BYX OCHOBHbIX 3a4au:
NOEHTUPMKAUMM BELWECTB M U3ydeHUA ¢parmeHTauuMm WOHWU3MPOBAHHbLIX MONEKYN B
rasoon ¢ase. CoyeTaHMe MacCC-CMEKTpOMEeTpa W  MKMUOKOCTHOro xpomaTtorpada
3HAYUTENIbHO pacLlIMpPAET BOSMOXKHOCTM TPAAULMOHHBbIX MeTogoB. [3,4,5].

B 2002 r. 4. deHH u K. TaHaKa 6bian yaoctoeHbl Hobenesckon npemuun 3a
pa3paboTky mMeToAoB MAEHTUPUKALUUM WU CTPYKTYPHOM XapaKTepPUCTUKM BUONOrnmyeckux
MaKpPOMOJIEKY/I, B YACTHOCTM MACC-CNEKTPOMETPUM BUONOTMYECKUX MAKPOMOJIEKY .

B HemaBHO onyb6/iMKOBAaHHOM  MCCNegoBaHUM  0OCyXKAaeTca  BO3MOXKHOCTb
MCNO/Ib30BaHUA MYNbYMOHHON AETEKUMM U BHYTPEHHEro KOHTPO/A B BUAE MeYeHbiX
AenTepuem aHaNoros ANA KOJMYECTBEHHOrO aHA/M3a OPraHMYEecKMX BeLWecTB in vivo 6e3
npUMeHeHna xpomaTtorpaduyeckoro pasgenexHus [4, 5].

B 4yacTHOCTM, AnAa MOAeKkyn AvnuaHon npupoabl 6bin onpeaeneH AManasoH
KOHUEHTPauMM (OT NMMKO A0 HAHOMONAPHbLIX), NpUYem aBTOpPbl HabAAANN NUHENHYIO
3aBUCMMOCTb WMHTEHCUMBHOCTU WMOHHOIFO TOKa OT KOHLUEHTpauuu BelwecTBa. YBennyeHue
KOHUEHTPAUMM COeaAVMHEHMM B pacTBOpe MNPUBOAMIO K  MOHHO-MONEKYNAPHbIM
B3aMMOAENCTBMAM W HAPYLWEHUIO JIMHEMHOCTM nNpU  MoHum3aumu. OnucaH meTon
KONMYECTBEHHOrO aHa/Au3a NPOCTArNaHAMHOB U NMOJMHEHACLIWEHHbIX }UPHbIX KUCNOT C
MCNONb30BaHNEM MOHM3ALMM SNEKTPOpaCcnblieHneM (XxpomaTorpadunyeckoe pasgeneHue c
BHYTPEHHMM CTaHOAPTOM W Macc-CNekKTpomeTpua 6e3 perncrpaunm OoTpUUATENbHbIX
nmoHos) [2, 3]. [na Macc-CNeKTPOMETPUYECKOrO [AETEKTUPOBAHUA BbllleyKa3aHHble
OrpaHNYEHUA HE KPUTUYUHbI, HO CTOMMOCTb COBPEMEHHOIro 060opya0BaHMA BCE eLle OYEHb
BbICOKA, M TaKoM BN aHanm3a TpebyeTt cneumnanbHbiX HaBbIKOB.
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SYNTHESIS OF DRUGS FROM NITROGEN HETEROCYCLIC COMPOUNDS

Sadullayeva Gulmira Gaybullayevna
Bukhara medical institute

Heteroatoms as well as heterocyclic scaffolds are frequently present as the common
cores in a plethora of active pharmaceuticals natural products. Statistically, more than 85%
of all biologically active compounds are heterocycles or comprise a heterocycle and most
frequently, nitrogen heterocycles as a backbone in their complex structures. These facts
disclose and emphasize the vital role of heterocycles in modern drug design and drug
discovery. In this review, we try to present a comprehensive overview of top prescribed
drugs containing nitrogen heterocycles, describing their pharmacological properties,
medical applications and their selected synthetic pathways. It is worth mentioning that the
reported examples are actually limited to current top selling drugs, being or containing N-
heterocycles and their synthetic information has been extracted from both scientific
journals and the wider patent literature.Medicinal and pharmaceutical chemistry are
disciplines at the intersection of chemistry, especially synthetic organic chemistry, and
pharmacology and various other biological specialties, leading to the design, chemical
synthesis and development of bio-active molecules, for being approved as prescribed and
market purchasable pharmaceutical agents Some representative alkaloids and other
nitrogen containing natural products, showing diverse biological activities, and several of
them are even prescribed drugs such as serotonin,2 thiamine, which is also called vitamin
B1,3 atropine,4 notorious morphine,5 codeine, (greater benefit may be gained when it is
combined with acetaminophen or a nonsteroidal anti-inflammatory drug (NSAID) such as
aspirin or ibuprofen),6 papaverine,7 coniine,8 caffeine9 and nicotine.10Furthermore, N-
based heterocycles are indispensable diet components such as thiamin (vitamin B1),
riboflavin (vitamin B2), pyridoxol (vitamin B6), nicotinamide (vitamin B3).11,12 Nitrogen-
containing heterocyclic compounds are not only present as the backbone in several
biologically active natural products used as traditional medications or approved prescribed
drugs, but some of their synthetic derivatives in different sizes, nowadays are prescribed
and market purchasable drugs. The most famous are, diazepam, isoniazid, chlorpromazine,
metronidazole, barbituric acid, captopril, chloroquinine, azidothymidine and anti-pyrine.
Furthermore, most of the vitamins, nucleic acid, enzymes, co-enzymes, hormones, and
alkaloids contain N-based heterocycles as scaffolds.13Due to exhibiting diverse biological
activities, nitrogen heterocyclic compounds have always been attractive targets to
synthetic organic chemists. Since, several of them are prevalent in natural products,
especially alkaloids, they have received much attention of synthetic community, especially
those who are engaged with the total synthesis of natural products.14 As a result, the vast
number of nitrogen heterocyclic compounds have been under continuous investigations

from different points of view thus, found applications in pharmaceutical research and drug
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