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METOAU CHMHTE3Y ITOXIAHUX HAOTAAIMIAY
TA IX BUKOPMCTAHH AK AHAAITUYHMX PEATEHTIB

CucreMaTr30BaHi JIiTepaTypHi JaHi PO METOAW OTPUMAaHHS 3aMillleHUX Ha(TaliMiIiB
Ta Mo iX 3aCTOCYBaHHSI TSI (hJIyOPOMETPUUHOTO BU3HAUYEHHST MAJIMX KiJIbKOCTE HEOp-
TaHiYHMX Ta OPTaHiYHUX CMOJIYK.
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Hadranimin (/H-6en3|[de]izoxinomin-1,3(2H)-mion) i itoro N-ankinmoxigHi 3Haii-
IIJIM 3aCTOCYBAaHHS B Pi3HMUX OOJIACTSIX HAYKM i TEXHIKW 3aBISIKNA CBOIM (POTOXpPOM-
HuM BiactTuBocTsIM. Kpim Toro, B KiHmi 80-x pokiB XX cTOmiTTS OyJia BCTAaHOBJICHA
3/IaTHICTh 3aMillleHUX B apoMaTuyHOMY siapi N-ankiHadTaniMinis 1o crierudiayHo-
ro 3B’sI3yBaHHS 3 JeSIKUMU Oi0JIOMIYHUMU PEYOBMHAMM i TKAHMHAMU, 110 JO3BOJIMJIO
BUKOPUCTOBYBATU CIOJYKU JAHOTO Kjacy B 0i0Jorii i MeAULIMHI SIK (bJIyOpecLieHTHI
30HU MPU JOCTIIXKEHHSIX MYXJIMH Pi3HUX TUITIB Ta SIK CyOCTaHIIil IPOTUPAKOBUX i aH-
TUBIpYCHUX MpemnapariB. 3 OMISIAY Ha Lie, iHTepec 10 3aMileHnX N-ankiaHagTaliMiaiB
3aJIMIIAETHCS HA TOCTaTHHO BUCOKOMY PiBHi i B HaIII Yac.

€IMHOIO0 OMISIIOBOIO POOOTOI0 B BITUYM3HSHIN JIiTepaTypi, B IKiii 3HaYHa yBara
IPUOIISIETECI HadTaTiMigy Ta oro moximHmMm, € MoHorpadigs M.M. JlameBcbKoro
“Anenadren” [1], axa 6yna Bumana e B 1966 p. MeToro qaHoi Imy6:tikalii € y3arajib-
HEHHS JTiTepaTypHUX JaHUX 32 ocTaHHi 30 poKiB PO METOAM CUHTE3Y 3aMillleHUX Ha-
(rasiminiB Ta Mpo iX BUKOPUCTAHHS K CEHCOPIB Ha JesIKi KaTioHW, aHIOHU Ta Op-
TaHiYHI MOJIEKYJIU.

1. MeTtoan orpumanns N-zamimeHnx HadpTarimipis

OfHUM i3 OCHOBHUX METO/IB OTpuMaHHsI N-aiKiHadTaIiMiIiB € B3aEMOIisl Ha-
(brasieBUX aHriAPUIIB 3 MEPBUHHUMU aMiHaMU. [lepioio poOOTOI0 3 BCTAHOBJIEHHS
CTafifiHOCTI peaklii yTBOPEHHS pi3HOMaHITHMX HadTaaiMiaiB Oyna myonikamis Ka-
pumrHa i Kycrona [2]. Humu Oyj0 BCTaHOB/IEHO, 1110 aHTiApua HadTaleBOi KUCIOTU
(I) i fioro MOHOTaJIOreHO- i MOHOHITPOITOXiTIHi MyXKe JIETKO MepPeTBOPIOIOTHCS B Bif-
MOBiAHI iMinM Mpu HarpiBaHHi iX 3 15—16%-M BOOHUM po34ynMHOM amiaky 10 60—90°C
Ha npotsa3i 25—30 xBunuH. Buxig iMiniB nocsarae 98%. IlepeTBopeHHsT HabTaIEBOrO
aHTIIpUIY B IIMX YMOBAaX MPOTIiKa€ 4Yepe3 aMOHiliHYy CiJib MOHOaMiny HadTasieBoi Kuc-
notu (IT).
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ITpouec yrBopeHHs1 aMOHiliHO1 cojli MoHoaminy HadTaneBoi kucjaotu (II) eHepriii-
Ho npotikae Bxe npu 50—60°C. Lg ciib 106pe po3unHHA B BOMI, ajle JyXKe HecTilKa i
MpY KATI ITiHHI pO3YMHY Maiixke TTOBHICTIO epeTBoproeThes B Hadtamimin (IIT). [pu
MiIKWCAEHHI PO3YMHY COJIi COJISTHOIO KMCIOTOIO BUTIAJA€E B OCaJ MOHOaMi HacdTae-
BOI KUCJIOTU, SIKUU MPU KUIT SITIHHI 3 BOJOI0 a00 BUCYIIIYBAaHHI TIEPETBOPIOETHCS Ha
96% B HadTanesuii anrigpu i Ha 4% B HadTaniMin. Byna Takox BuaiieHa B BiJIBHO-
MY CTaHi KaJjlieBa ciJib MOHOaMiny HadTaneBoi KuciaoTu. Lle miaTBepaXye iCHyBaHHS B
PO34KMHiI aMOHIiTHOI cOJIi MOHOaMiny HadTanieBOi KMCIOTHU SIK TPOMiXKHOTO TTPOAYKTY
B Mpolieci yTBopeHHs HadTaiMiay. AHaJIOTiYHO TepediraloTh peakilii 3 MOHO3aMillle-
HUMMU HadTaTeBUMU aHTiApUIAMMU.

Bracmigok 3HaYHO MEHIIOI PO3UYMHHOCTI B BOAI aHTIIAPUIN IHWTaJOoreHoHadTa-
JIEBUX KMCJIOT BOHU IIEPETBOPIOIOTHCS B iMiIM TUTbKU TPY BUKOPUCTAHHI HAIIMIIKY
BOJHOTIO aMiaKy i TpuBaje KUl ATiHHs. 4,5-Jluximopo- i 4-6pomo-5-xmopoHadTamimi-
JIA OJIEPKYIOTHCS 3 XOPOIITUMU BUXOJAMHU, SIKIIIO TTIPOBOIUTH PEaKIlilo B TIPUCYTHOCTI
HiTpoOeH3oIy [2].

B Bunanky B3aemonii 4- a6o 4,5-rajoreHo- i HiTpo3aMillleHUX Ha(TaJeBUX aHTi/I-
pUIiB 3 IEPBUHHUMU aMiHOCIIOJIyKaMU MPOTiKalOTh KOHKYPEHTHI peakilii alliIroBaH-
Hs1 aMiHOTpYyIU 3 YTBOpeHHsIM N -aJiKijirajoreHoHaTaxiMifiB i apuItOBaHHS 3 YyTBO-
PEHHSIM ayiKinaMiHOHadTaleBUX aHTiAPUIiB.

Tak, aBTOpM poOOTH [3] BCTAHOBWIIN, 110 aMiHOJII3 4,5-TnXJIOpOHa(TaIeBOIO aH-
rinpuny (IV) okrriamiHOM B XJIOPOOEH30J1i 3 YTBOPEHHSIM 4-OKTUJIaMiHO-N-OKTHII-
S-xnopoHadTaniminy (VII) mporikae 3a ABOMa MapuipyTamu: yepe3 YTBOpeHHsT N-0K-
tii-4,5-nuxinopoHadraniminy (V) i 4-okTuiaaMiHO-5-x70poHa(TaIeBOTO aHTiAPUILY
(VI).

| RNH, ¢ cl
PhCl N=CH,*+ N—C,H,,
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[1pu aminyBaHHi 4-X710p0-, 4-0pomMo-, 4-HiTpoHadTaNEBUX aHTIAPUIIB i HATPiEBOL
conti 4-cynbhoHa(TaJIeBOTO aHTIAPHUAY ajKiaMiHaMU B alIPOTOHHUX PO3YMHHUKAX
(0-mMXJI0pOOEH301, HITPOOEH30J1, AUMeTUI(GopMamin, rekcameTmihochopTpraMi,
N-MeTUMipoTiIOH) YTBOPIOIOThCS SIK 4-TajoreHo- i HiTpo-N-ajkinHadTatimiau,
Tak i 4-ankinamino- N-ankinHadraniminu [4, 5]. [1pu BUKOpUCTaHHI B IKOCTi PO3YUH -
Huka JIM®A criocTepirajaoch YTBOPEHHSI 1lIe OAHOIO MPOAYKTY peakilii HyKJIeo(Miib-
HOTo 3aMillleHHsT — 4-nuMeTtunaMiHo-N-ankinHadtaniminy (VIII) [4].

ABTOpam [5] Boajiocst 3aro0irTv NpoTiKaHHIO MpoLiecy HYKJIeO(MiabHOro 3aMillleH-
HS i OTPMMATH 3 BUCOKMM BUXOJ0M 4-HiTpo-N-OyTuiaHadraiimia (X) mpu nmpoBeneHHi
peaxitii 4-aiTpoHadTanesoro anrinpuny (IX) 3 #x-OyTriramiHoM B TuMeTHIIOpMaMifi
pu Temmneparypi 0—10°C.
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st mpoBeaeHHST aMiHyBaHHSI HadTaleBUX aHTIAPUAIB BilOMi MPUKIAaAd BUKO-
PUCTaHHS SIK PO3UMHHUKIB BOJU, MipUIMHY, TeTpariapodypany, Toayony. Tak, 4-0po-
mo-N-metunHadTanimia (XIle) 0yB oTprMaHuil MpU MepeMilllyBaHHI Py KiMHATHii
TeMIIepaTypi BOAHOTO PO3YMHY MeTHUIaMiHy 3 4-OpoMoHadTaneBuM aHriapuaom (XI0)
[6]. IIpu HarpiBaHHi cycriensii HadTaneBoro (I) un 4-xa0poHadrajieBoro aHriapuLy
(XTIa) B BOfIi 3 HA[UTMIIIKOM BiZIITOBiMIHOTO AiaMiHy Y1 MOHOETaHOJIAMiHY OJiep>KaHi Bil-
noBigHi amiHoankinHadTaniminu (XIk-u) Ta N-(B-rinpokcietun)imMinu HadraneBux
kucnot (XIIr, €) [7-8]. ABTopu [9, 10] 3acTocyBaniu TOIYOs B SIKOCTi pO3UMHHUKA TIPU
MPOBEEHHI peakllii alluII0BaHHS aMiHOCIIONyKaMu 4-xj10poHadTaieBOro aHTiApUILy
(XIa). Buxoau iminis (XIIa-B, x) ckiaganu 75—85%.

0 0
O R-NH, O
0 - N—R
0 0
I, XIa,6 X11
X=H (1), CI (XTa), Br (XI6) X=Cl, R = #-C,H, (XIa), n-C;H, ; (X116), 1-CgH, (X1IB),

(CH,),OH (XIIr), (CH,),N(C,Hy), ( XIl); X=Br, R=CH, (XIIe);
X=H, R=(CH,),0H (XII¢), (CH,),NH, (XILx), (CH,);NH, (XII3), (CH,),NH, (XIIn)

AwmiHoui3 3-HiTpoHadTanesoro anriapuay (XIII) 3-(numeTunamino)npomniiamiHOM
B TeTpariapodypani npu 90°C npu3ssis 1o yrBopeHHs imigy (XIV) [11].
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o - N(CH,),N(CH,),
O Tr®, 90°C O
0

0
oN XII ON  XIV

ITpu B3aeMomii 3aMimeHnx HadTaJeBUX aHTIIPHUIIB 3 TIEPBUHHUMM aMiHaMU B
CITUPTOBUX PO3UYMHAX OJEPXKYIOTHCS TUTBKM TTPOAYKTH allMIIoBaHHs. Tak, amiHyBaH-
HsM HedamimeHoro (I), 4-6pomo- (XI6), 3-nitpo (XIII) i 4-HiTpoHadTaneBUX aHTI-
puniB (IX) B MetaHogi [5], eTaHoui [4, 12-21], i3onpomaHodti [22], m-Kpe3oii [23, 24]
MEepBUHHUMU aMiHamMu OyJiM CUHTEe30BaHi BianoBigHi N-3amimeni Hadraniminu (XV
a-3).
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I, IX, XI5, X111 XV
X=H, R=CH,COOH (XVa), (CH,),COOH (XV6)
X=H (I).4-Br (XI5), X=4-Br: R=CH,CH,OH (XVB), CH,CH,Ph (XVr); 1-C,H, (XV);

4-NO, (IX), 3-NO, (XIID) X=4-NO, : R=#-C H, (XVe), #-C,,H,, (XVe), CH,CH,NH(CH,), (XV);

X=3-NO,,R=(CH,),NH(CH,),OH (XV3)

BukopucranHs1 6€3BOAHOI OLITOBOI KUCIOTU SIK PO3YMHHUKA TSI OTpUMaHHsT N-
aJKiTHadTaTIMIZIB TAKOX JO3BOJISIE 3aII00ITTH TIepebiraHHIo peakilii HyKJIeodiIbHO-
To 3aMillleHHs B Ha(hTaliHOBOMY SI/IPi i OfepKaTh aJIKiTiMiIu 3 BUCOKUMU BUXOJaMU
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iyucrororo. B Takux ymoBax OyJv oTpuMMaHi MPOAYKTU B3aEMOIii HapTaseBUX aHTi-
puaiB 3 anipaTUYHUMU, apOMAaTUYHUMU aMiHAMU, aMiHOKUCI0oTaMu [25—34].

0 0
0 = N—R
Q CH,COOH Q

X 0 X 0
I, XIa, XVI XVIla-n
X = H (I): R = N=N-C(H, (XVIIa), N=N-C,H,-OH (XVII6); X = 4-Cl (XIa):R = CH, (XVIIs),
n-CI-Ph (XVIIr), 0-CF;-#-Cl-Ph (XVIIn); X = 4-NO, (IX): R = n-CH,Ph (XVIle), n-C,H,,Ph (XVIle),
n-CH,,OCOPh (XVIIx), n-CH,OPh (XVII3), #-NO,Ph (XVIIn), X = 3-Br (XVI):
R =-Gly (XVIIk), -Ala (XVIL1), -L-Val (XVIIm), -L-Leu (XVIIn), -DL-Phe (XVIIo), -L-Tyr (XVIIn)

[HIIMM mepcrieKTUBHUM METOIOM OTpuMaHHs N-ankinHadTaliMigiB, 110 A03-
BOJISIE OJJHO3HAYHO 3aI100IirTH MPOTIKaAaHHIO peakllii HyKJIeo@iIbHOro 3aMillleHHSI, €
aJIKiTyBaHHS HaTaTIMIIiB HATPil0 UM Kajilo rajoreHoadkaHaMM. Tak, peakilis Ha-
draniminis xamito (XVIII) 3 ankinopomigamu mpoBoawiack B kuruistaomy JIM @A [35]
abo Oe3rmocepeaHiM HarpiBaHHSIM pearcHTIB B 3amastHUX Tpyokax [36].

(0] (0]
NK - = N—R
< O 150°C (IM@A) O
O O
XIX

XVII
X = H (XVIIIa), Cl (XVIIIG), Br (XVIIIs) X =H, Cl, Br: R=CH, - C,,H,,

ITpu kur’sitinni Hadragimigy (IIT) 3 tubpomoankaHaMu B alleTOHI B IPUCYTHOCTI
KapOoHaTy Kaiito Oynau oTrpuMani BianosigHi N-OpomoankinHadraniMinun (XXa-mx)

[37].
(0) 0]
O Br(CH,) Br O
NH - N(CH,) Br
O CH,COCH,, t O n
0 0
III XX

n = 1(XXa), 2(XX6), 3(XXB), 6(XXr), 8(XXx1)

IlepemimryBanHsaM cycriensii HadTaniminy (III) i rinpuny HaTpito B IM®PA nipu
0°C, HacTyITHOMY JIOJaBaHHi IO CYMIIlli eTHJIOpOMOAIIETATy i TPOBEICHHI peaKilii Tpn
KiMHaTHiil TeMmriepaTypi OyB cuHTe30BaHUI N-KapOoeTOKCUMeETUIHADTATIMIA 3 BU-
xo10M 98% [38]. [Nogabiiza 06poOKa LIOro MPOAYKTY COJISTHOIO KMCIOTOIO MPU3BEIa
1o ofgepxxanHs N-kapookcumeruaHadtamiMiay (XXTI).

84



Cunme3s noxionux Hagpmanimioy ma ix UKOPUCMAHHS K AHAAIMUYHUX Dea2eHmie

O O O
O Nafi O 1.BrCH,COOC,H,, IM®A, 25 °C O
NH———> Na . — N-CH;COOH
O JIM®A, 0 °C O 2.HCL, H,0 O :
0 0

O
|11 XXI

Z

HomaBanusaM 1o po3unny Heszamimenoro (III) a6o 4-aminonadraniminy (XXII) B
JAM®A ekBiMOJISIPHOI KiJIBKOCTI €TOKCUIy abo TiApuay HaTpilo, oOpoOKO cymiliri
BiIMOBITHUM aJIKiJITAJIOTEHIIOM i mpoBeaeHHIM peakiii ipu 100 °C Oynu oTpuMaHi
BinmoBigHi N-3amimieHi iminu (XXIII) [39—41].

O ¢ 4
1 NaH(C,H M®A, 0 0 O
oy 1:NaH(C;H.ONa), JIM®A, 0°C -
N O 2. RHal, IM®A, 100 °C O
0 0

I, XXII XX

X = H (I1T), NH,(XXII) R = CH,CH,OCH, (XXIIIa), CH,CH,SCH, (XXIII5),
(CH,){Br (XXIIIB), (CH,),Br (XXIIIr)

ABTOpamu [42] moka3zaHoO, IO TaJOreHo- i HiTpomoximHi N-ankimHadTaziMion
(XXIV) MoxXyTh OyTU Ofiep>KaHi 3 BUCOKMMU BUXOJAaMM aJKUTyBAaHHSIM BiITIOBITHUX
Hadraniminis (XXVa-r) B yMoBax MixkhazHOTO KaTasli3y COJISIMUA TETPAaaJIKiTaMOHIlO.

o) o)
X O R-Hal, BuR,NBr X Q
NH > N—R
Y O PhH/15% Bogn. NaOH vy O
(] (0]
XXV

XXIV
X=H, Y=CI (XXIVa); X=H, Y=Br (XXIV6); X=H, Y=NO, (XXIV8); X=Y=CI (XXIVr);
R=r-C4H,, : X=H, Y=CI (XXVa); X=H, Y=Br (XXV&): X=H, Y=NO, (XXVB); X=Y=CI (XXVr);
R=-C,H, : X=H, Y=CI (XXVa); X=H, Y=Br (XXVe); X=Y=CI (XXVe)

EdextnBEMMYI HYKITeodhilaMi — TOHOpaM# HadTaiMiTHOTO (DparMeHTy B M’ IKMX
yMOBaxX BUSIBWJIVICS TeTpaalKilaMoHiiHi comi HadraniMiniB (XXVI), aKi 3aBagK BU-
COKIiil CTIMKOCTI iMiTHOTO LIMKJIY B BOOHOMY JIY>)KHOMY CE€PEAOBUIL OyJau OTpUMaHi
IIJITXOM OOMiHY aHIOHIB i eKCTpakKlIii IiJTbOBOI COJi B OpraHiuHy a3y 3 BUXOZaMM
93-98 %. B3aemonis crionyk (XXVI) 3 ankijylouuMu areHTaMu IPOXOAUTh 3a 25-45
XB 3 Maifke KiibKicHuMU Buxoaamu N-ankinHadraniminis (XXV) ta 6ic-HadraniMinis
(XXVII) [43].
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0
Y O R,NI _ RX.PhH.40C ° Y
N—R'

NH———m7m7M7MmMmm
Q PhH / 5% Boan. NaOH S
7 (6]
1, XXTV XXV]
Y=H:Z=H, 2-Br, 3-NO,, X=Br: R =#-C,H,, #-C¢H 5, n-CgH, 3
4-C(l:14-Br. 4-2}03. 4-mopdomnino- X =1:R'=n-C,H,, n-CgH,;; X=CL:
Y=Cl: Z = 4-Cl;

R = 1-CgH, ;. n-CgH, 5. n-C,H, R =1-CyHo, n-CgH.

Br(CH,) Br, PhH, 40°C
-R,NBr

N (CH,),N

XXVII
Z=H: Y=Cl, n=3, 4, 6; Y=NO,, n=3,4, 6.

Astopu [44] mpu cuHTe3i N-(2-BiHinokcierwn)HadTamiminy i N-(2-BiHin-
okcHureKcui)HadTaaiMiay 3 HaTaaiMigy Kajito i BiIITOBITHNX XJIOPOAJIKIIBIiHITBHAX
eTepiB B SIKOCTi KaTajizaTopy BUKOPUCTOBYBaIU TMOeH30-18-KpayH-6.

B pobGori [45] moBimomiisieTbest mpo edekTBHE N-apuitoBaHHS HadTatiMigy
apwIOOPHUMU €TepaMU B XJIOPUCTOMY METUJICHI B IPUCYTHOCTI alieTaTy Kynpymy (I1)
Ta TpueTunaMiny. I1pu criBBigHOIIEHHI iMig:eTep:aleTar:aMiH = 1:3:2:3 i KiMHaATHIi
temneparypi Buxig N-¢eHin- i N-n-HitpodeHinHabranimMigis ckianae 78 % i 43 %
BiamoBigHo. Peax1iii mpoBoauInCh B aTMOc(hepi KUCHIO i 3 BUKOPUCTAHHSIM MOJIEKY-
ngpHaux cnuT (4E) mirg 3amob6iraHHs Tinpostizy O0OpHUX eTepiB.

[Tpu HarpiBanHi HadTamiminy (II1) 3 METUIIBIHITKETOHOM B €TUJIAlIETaTi B TIPUCYT-
HOCTIi KaTaiTUYHUX KiIBKOCTEH eTOKCUAy HaTpito OyB oTpuManuii ketoH (XXVIII),
aKnii MicTuTh N-HadTaniMinHuii hparMeHT B 3-TIOJ0XEHHI 10 KapOOHIBHOI rpymnu

[46].

0 0 0
H,C—C—CH=CH,
NH - N-CHy CHyC~CH,
O C,H,ONa, CH,COOC,H, O I
0 0

I XXVIII

Meton orpumaHHs N-MetuiaHadTanimigy (XXIX) 3 BUKOPUCTaHHSIM Aia30MeTaHy
HaBeIeHUU B poborti [47]. O6poOKa po3urHy HadTadiMiay B METaHOJII €TePHUM pPO3-
YHOM Jia30MeTaHy IIpY KiMHATHiil TeMIIepaTypi IIpu3BeJia 10 OAePKaHHS IIPOILYKTY
3 BUXxo10M 85%.

O ¢ 4
CH,N,,C.H.OC H O
NH 272 s s _
¢}

O
11 XXIX
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3a nanumu podortu [48] konaeHcartist 1,8-Hadranoinguxiaopuny (XXX) 3 o-, u-,
n-HiTpoaHiJiHAMK B OCH30JTi PU3BOAUTH 10 YTBOPEHHS BinmoBiZHNX N-HITpo(heHi-
HadTamiminis (XXXI).

0 O
e 0
* HZN@ 2HCI N@
0 O
XXX

XXXI

3 MeTOolo BUSICHEHHS JIificHOI OyIOBU MPOAYKTiB peakilii, aBTopu [49] BinTBOpUIN
eKcIrepuMeHT poOoTH [48] i BCTaHOBWIIN, 110 B TAaHUX YMOBAX BilOYBAETHCSI yTBOPEH-
Ha N-3amimeHux izoHadtaniminis (XXXII), siki cTiiiki 10 HarpiBaHHS Ta i30Mepu3y-
IOThCSI B BiATIOBiAHI HAaTaAiMiaKM 3 KiJIbKICHUM BUXOJIOM TUIBKHU Mif Ji€10 POCTOPOBO
YTPYAHEHUX BTOPMHHUX aMiHiB.

Peaxuist nadraneBoro anrinpumy (I) 3 HammumkoMm gopmaminy a6o N-MeTui-
dopmaminy ripn 120—180°C 3amporronoBaHa aBTopaMu [50] SIK MPOCTH i JOCTYITHUIA
metox cuntesy Hadraniminy (ITI) i N-metmnnadTaniminy (XXIX) BianoigHo.

0]

0 0 ) 0
0 O i O
O O

XXXII I I, XXIX
R=H (III) , CH, (XXIX)

Hadranimin Ta itoro 4-6pomMo- i 4-arieTaMigomnoxinHi MOXyTb OyTH OTpUMaHi 3 BU-
xonamMu 86—87% mpu MiKpOXBUJILOBOMY OIPOMIHIOBAHHI CyMIllli BiIITOBiIHOTO Ha-
(raneBoro aHrigpumy i hopmaminy Ha nmpots3i 2 xB [51].

3aganumu pobotu [ 52] N-deHninzamimeni Hadbraximian (XXXa,0) MoxkHa OTpUMAaTH
3 BiAIIOBIIHUX aHTiAPUIIB i a3UIiB MPU KiMHATHIill TeMIepaTypi 3 BUKOPUCTaHHSIM B
sikocTi BimHOBHMKa cuctemu (CH,),SiCl : Nal.

0 0
O TMSCI, Nal O
O + N R
oS ST A S0
0
XXX

0O
I

R=CI (XXXa) , OCH, (XXX6)

2. HykaeodispHe 3amMilJeHHS B TAAOT€HO- T4 HITPOIOXIAHMX
HadTasimiay

B nitepatypi onucaHe BUKOPUCTaHHS peakliii apoMaTUYHOI'O HYKJIEOMiIbHOTO
3aMilleHHs 1Sl CuHTe3y 4- 14,5-N- ta O-noxigHux HadTaniminy. [TokazaHo, 1110 mpu-
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CYTHICTh B MOJIEKYJIi HaTadiMiay KapOOHITbHUX I'PYI B CYMICHOCTI 3 TAKMMM TUIIO-
BUMU BiIXiTHUMHU TPYMaMU B peakilisix SyAr-TuIly, ik HiTporpymna abo rajoreH, oyne
3a0e3mevyyBaTy JOCTaTHIO aKTuBalio cyocTpaty [53-55]. I[Ipu uboMy MOXHa 4eKaTh
3aI0BiIbHUX LIBUIKOCTEN MIPOlLiecy 3 CUJIBHUMU HyKJIeodiaMy, HalTpUKIaal aMiHaMuU
a00 ajKoKCcuAaMy MeTaliB, 110 i 3HAXOAUTb MiATBEPIXKEHHS B JITepaTypHUX JAaHUX
Mpo peakilii SyAr Ha 3ralaHuX CyOCTpaTax.

ABTopu [56, 57| cunTe3yBanu 4-ankinaMmiHonoxigHi N-3amileHux HadTaziminis
(XXXIIa, ©), mpoBomsuu amiHoMi3 BiamoBimHux N-ankia-4-xjpopoHadTranaimMinis
(XXXIa-B) nepBMHHMMM aMiHamMu B 2-MeTokcieTaHoji abo JM®DA. 4-Xnopoimigu
(XXXIa-B) Oynu oTpuMMaHi alWIIOBAaHHIM aMiHy 4-xj10poHadTaleBUM aHTiIPUIOM
(XIa) B o1TOBI KUCITIOTI 200 €TaHOITI.

0 O 0
O e O o, O
o —> N—R ———> N—-R
OO TS
O ¢} (0]

Xla XXXI XXXII
R=CH, (XXXIa), n-C;H,Cl (XXXI®), C,H, (XXXI8); R?=(CH,),0OH (XXXIIa), (CH,),NH, (XXXII5)

ABTOpamn [5] ommcaHmWit cUHTe3 4-anKimamiHo- Ta 4-miankimamino-N-aKii-
3aMillleHuX HaTaiMiniB B3aemomiero 4-HitpoHadTaneBoro anriapuny (IX) 3 mepBuH-
HUMU Ta BropuHHUMU aMiHamu B JIM®A 1ipu 0-10 °C 3 HacTYITHUM TIepeTBOPEHHSIM
B amiHoiminu (XXXIVa-r) rnpu migBuilieHii Temrepatypi. 3a 10CTiIKeHHSIMU aBTOPiB,
peakiiiiiHa 31aTHICTh ajiaTUYHUX aMiHIiB B JAaHUX peakllisX HYKJIeo(iIbHOro
3aMillleHHS 3BMEHIIYETHCS TIPU TIePEeX0Ii Bifl IEpBUHHUX 10 BTOPMHHUX aMiHiB, TOi K
peaxiiii 3 apuiaMiHaMU MPOTiKalTh HabaraTo MOBiJIbHIIIIE i TOTPeOYIOTh 10AATKOBOI
aKTHUBAallii aMiHOTPYIIH.

0 0

O o, O O,

o —> N—R N-R
ON O IMOA (N O JIMOA
2 0-10°Cc 2 120°C

0 0
IX XXX
R'=H (XXXIIIa) : R = N(C,H,), (XXXIVa) , NH(CH,),CH, (XXXIV6) ;
R! = (CH,),CH, (XXXIII6) : R = N(C,Hj), (XXXIVB) , NH(CH,),CH, (XXXIVT)

o
o

XXXIV

[ToximHi HadTaTiMigy, SIKi MICTITh TMOABIMHUI 3B’SI30K i TaAKUM YMHOM MOXYTh
MMOJTIMEPU3yBaTHCS, Oy OTPMMAaHI B3aEMOIE€I0 BimmoBigHuX N-3aMmillieHUx 4-HiT-
po- abo 4-ranoreHoHadTaaiMigiB 3 aniamiHoM B JIM®A uu 2-MeTOKCieTaHOJIi IIpu
KiMHaTHii1 Temriepatypi [58, 59].

ABtopamu [60, 61] mokazaHa MOXKJIMBICTH METOKCHUICOPOMYBAaHHSI i METOKCHU-
NeHiTpyBaHHsI moxinHux HadrtanmiMminy (XXXVa-r) npu [ii METOKCHUAY HATpilo B
0e3BOTHOMY CIIUPTI B IpUCcyTHOCTI NipuauHy ado CuSO,-5H,0.

88



Cunme3s noxionux Hagpmanimioy ma ix UKOPUCMAHHS K AHAAIMUYHUX Dea2eHmie

0
O e O
N-R — N—R
X O CH,OH / nipumuH 10 O
0

XXXV XXXVI

X=Br: R=CH, (XXXVa), C,H;(XXXV6)  R=CH, (XXXVIa), C,H, (XXXVI0)
X=NO,: R=CH, (XXXVB), C,H, (XXXVTr)

0]

B poGorax [4, 62] noBimoMIsIETbcs MpO cuHTe3 4-N-aJIKiTaMiHOMOXiIHUX Ha-
(raniminy, BUXOAAUM i3 HOCTYIMHUX XJIOpPO-, OpOoMO- i HiTpoHadTajeBUX aHTiI-
punis. [1pu nuboMy nipu peakliii nepBUHHUX aMiHiB 3 4-xjopo- (XIa) abo 3 4-6pomo-
HadraneBuM (XI0) aHrinpumaoM B N-meTuimippodinoHi mpu 55-110 °C orpumMyBanvch
BUKIIOUHO N-ankin-4-ankinamiHoHadTaniMinu (XXXVII). BukopuctaHHsI B SIKOCTi
posunHHuKa JIM®A, a BsikocTi cyoctpaty —4-HiTpoHadTtaneBoro aHrinpuny (IX) mpu-
3BOIWIIO 10 3a0pyaHEeHHS KiHlleBoro N -ajKin-4-ajnkizamiHoHadTaaiMiTy He3HAYHUMU
KimpKocTaMU N-ankin-4-HiTpoHadramiMiny i N-ankin-4-mnMmeTriamiHoHapTaIiMiny,
TOMi K MPU MPOBEIEHHI CUHTE3y B €TaHOJIi peakilis HyKJIeoMibHOTO 3aMillleHHS B
apoMaTUYHOMY sIIpi HE TIPOTiKajia 30BCiM.

(0] (0]
OE w0
6] > —
X TIM®A N—R
(N - merunnipponinon) R
0 0

XIa, XI6, IX XXXvIl
X=Cl (XIa), Br (XI6), NO, (IX) R = (CH,),CHy, n = 1-9

MOXUBICTb MPOBENEHHs HYKJIeoMhiIbHOro 3aMmillieHHs B 4-rajoreHo-NH-Ha-
(draniminax rmoxkaszaHa aBropamu [63, 64]. Bzaemonicio 4-6pomoHadTazimMigy 3 Mop-
(hbostiHOM abo0 MiNepuAMHOM B 2-MeTOKCieTaHOJIi OTpMMaHi BiiMmoBinHi 4-MopdotiHii-
i 4-ninepuanHiTHADTATIMIIN, SIKi MOXYTh OYyTH MPOAJTKiJIOBaHI MO iMiTHOMY aToMy
a3ory.

4-Tenruiria- (XXXIXa), 4-deninria- (XXXIX0) i 4-(2-rigpokcieTui)tia-(XXXIXB)
N-OytunHadTaniMinm oxepxaHi B3aeMoficro N-O0yTuia-4-HiTpoHadTaniMminy (XX-
XVIII) 3 BiamoBiATHUMHU TioaMU B BOIHUX Ta BOJHO-METAHOJIbHUX po3unHax [65]. B
MilleJax rekcajeluuaTpUMETUIaMOHIN XJIOpUay IIBUAKICTh peakllii 301IbIIYETHCS B
1.4 1 20 paziB mig amipaTUIHUX i apOMATUIHNX TiOJIiB BiIITOBiIHO.

0] (0]
O RSH, H,0 (H,0/CH,0H) O
N-C,H, > N-C,H,
) )
0]

XXXVIII XXXIX
R=1-C,H, ;- (XXXIXa), Phe- (XXXIX),
HO(CH,),-(XXXIXB)
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3. BuropucraHHa noxiAHUX HaPTAAIMIAY K aHAAITUYIHUX PEareHTiB

OpnHiero i3 00s1acTeii MPakKTUYHOTO 3aCTOCYBaHHS JIIOMiHOGOPIB psiiy HadbTaTiMiLy
€ BUKOPUCTAHHS 1X i (DIyOPOMETPUUYHOTO BU3HAUYEHHSI MaJIUX KiJIbKOCTEW Heop-
raHiYHUX Ta OpraHiuHuX crojiyk. B Halll yac BeneThCst iHTEHCUBHU TOLITYK JTIOMiHO-
¢opiB — noxigHUX HadTaIiIMiny, SIKi MOXYTb 3 BUCOKOIO CITeLIU(MIUHICTIO 3B’ I3yBaTU
MEeBHi iOHMU.

Tak, BcTaHOBJIEHO, 1110 BOAHI pO3UYMHU coieii 4-AiankilaMiHOHa(dTaaeBUX KHUCIOT
YTBOPIOIOTH 3 KaTioHaMU CpibJjia MaJIOpO3UMHHI B BOAi ocaau, 110 He (JyopeclilooTh,
TOMi 5K 3 IHIIMMM KaTiOHaMU TaKi ocaau He YTBOpIOOThbcs. Lle nmo3Bossie BU3Hava-
TU TUTPUMETPUYHO 3 iX JOMOMOI0I0 iOHU Cpibja B MiZHOCPIOHUX i KaaMi€BOCPIOHUX
cIUIaBax, CpiOHUX MPUTIOSIX, TPUIOMY BU3HAUEHHS MOXXHA TTPOBOIUTH B MyTHHX i 3a-
OapBIIeHUX pPO3YyMHAX. MeTo Bipi3HSIETHCS TOYHICTIO, JOOPOIO BiATBOPIOBAHICTIO i
MIPOCTOTOIO0 BU3HAYEHHSI [66].

ABtopamu [6] OyB orpuMaHuii HoBuWii KpayH-etep (XL) 3 HadramiMigHum
¢dparMeHToOM, SIKMi1 Ma€ BUCOKY CITOpiZHEHicTh 10 ioHiB Ca’*i Ba?". [1pu koMIieKco-
yTBopeHHi cnonyku (XL) 3 maHMMM iOHAMKM MaKCUMYMU CMYT MOIJIMHAHHS i JIIOMi-
HECLEHIIii 3CyBalOThCsI B KOPOTKOXBUIILOBY 00J1acTh crieKTpy Ha 150—200 HM.

I\
0 AR 4
AL e 0 D

0 N
N—CH, \’ 0 _/ N—CH,
O MeOCH,CH,OH O__ ¢ O
0

0]
XXXVa XL

Bzaemonieto HadTaneBoro anrigpuny (I) 3 miamiHoajdKaHaMM i HaCTYITHOK KOH-
JeHcallielo yrBopeHUX N-aMiHoalKiaHadTaliMigiB 3 MipUANH-2-KapOalibaerigom
orpuMaHi ocHoBM Illucdda (XLIa-r), sSKi yTBOPIOIOTh KOMIUIEKCH Pi3HOTO CKJIATy
3 KaTioHaMu MepexiIiHUX MeTadiB, 110 MPUBOAUTL 10 30iJblIEHHS iHTEHCUBHOCTI
dayopecuenii (mpu B3aemoii 3 Zn?* i Cd?*) abo mo ii racinug (mpu B3aemopii 3 Cu?*,
Fe?r, Co?*, Ni*") [67].

O O (0]
A
W, S _ N —— O ACIS
b ' W,

| 0 XLI

n =2 (XLIa), 3(XLI6), 4 (XLIB), 5 (XLIr)

Bzaemonist 4-(3,3’-nqunipunninamino)3amimieroro Hadraniminy (XLII) 3 katrioHom
Zn*" npuBonuth 10 yrBopeHHs1 Komruiekcy (XLIIT), nns sikoro B TBepaoMy cTaHi
CIIOCTEPIra€eThCsl TIMCOXPOMHUI 3CyB Tosiocu hIyopeclieHlii Ha 55 HM, TOMi SIK B
PO34KHi B crieKTpax (uIyopecLieH1ii KOMILJIEKCY He CITIOCTepiraeThest 3MiH [68].
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=

=z
N | 0 Cl\
Nﬁ ZnCl, "::
N\j O N=CH, — = \j Hy,
\ X

XLII XLIII

OcTaHHIM YacoM 3Ha4YHa yBara NpUaisiEThes Tak 3BaHUM (JryopoceHcopam PIET -
TUITY, TOOTO MOJIEKYJIIPHUM CHUCTEMaM, SIKi CKJIaJaloThes 3 (DIyopeclieHTHOro (par-
MeHTY (iryopodopy), ioHOpOPY — perienTopy i0HIB i TIHKEPY, 110 KOBAJICHTHO 3B’SI3y€
IaHi ¢pparMeHTH 0e3 KOH 1orairii Mixk HuMn. KoMITOHeHTH mindnpaloThCss TaKUM U1~
HOM, IO B BiZICYTHOCTI iOHY Y1 MOJIEKYJIU “TOCTS1” (DOTOIHIYKOBaHE BHYTPIllIHHOMO-
nexynsipHe niepeHeceHHs enekTpoHy (PIET - Photoinduced intramolecular electron
transfer) Big peuenTopa 10 ¢ayopodopa IpUBOAUTH O0 raciHHs dyopecieHii (Tak
3BaHMit switch-off —cTaH). OmHaK, B IIPUCYTHOCTI “rocTs” HeMoIileHa eJIeKTpPOHHA
napa pelernTopa 3B’ sI3yETbCS 3 HUM, 1110 IPUBOIMUTH 10 MOSIBU (hIyopeciieHIIii (switch-
on —CTaH).

I1pu ctBOpeHHi ceHcopiB PIET-Tuny Ha 6a3i HagTalimMigHoro sapa sk dayopodo-
py 11 BUBHAYEHHS i0HIB MeTalliB a00 pH cepenoBullia petienTop HailyacTille MiCTUThb
TPETUHHY aMiHOTPYITy, HETOIiJIeHa eJICKTPOHHA Tapa sIKOi B3aEMOJIIE 3 KaTioHOM |69,
70].

Tak, aBTopm po6otu [71] mporoHyloTh BukKopucToByBaTu crionyku (XLIVa) i
(XLIVO) nns pmyopomeTpuuHoro Bu3dHaueHHs pH B ¢iziosoriunux cepenoBuiiiax:

O (o] /\ O
X N\,
NH,CH,COOCH,, C H,CH, \__/ .t
O N—CH,COOCH, N
“ O (CHS)jN‘ t “ O N O ¥()
0 0 /_/ N§

O
XI
2 f N XLIV g
V)
X=0 (XLIVa), CH, (XLIV®d).

@nyopecueHitist  N-meTuin-4-(4-meTuninepa3ut- 1-in)-nadramiminy  (XLV),
OTPUMAHOTO HYKJICODITLHUM 3aMilllcHHSIM aToMa 0poMy B N-MeTuin-4-6pomMoHad-
tamimimi  (XXXVa) 3 HacTymHnM N-aJKiJlyBaHHSIM TapajbIeTiTioM, B BOIHO-
METaHOJIbHOMY po3urHi (4:1) 3poctae B 76.3 pasiB nipu 3MmeHweHHi pH Big 11 1o 2.3
BHACJIIOK ITPOTOHYBAHHS METUJIOBAHOI aMiHOTPYITH ITiMEPa3uHY, i CYITPOBOIKYETHCS
rincoxpOMHHM 3CYBOM MaKCI/IMyMiB norIMHaHHA i iryopecuenii 6 20 um [72].

/ \ O
NH HN napadbopm H,C—N N O
N—cH, ~— N—cr, —2pabopn _FEN_/ N-CH,
CH,0CH,CH,0H HCOOH (88 %) O
0

XXXVa XLV

4-TTinepunuHo3amimeHi HadTtamiMinn (XLVIa-B), sKi MicTATh 2-iMiHOOKCaTi-
JTUHOBUM 4M 2-iMiHOTia301iAMHOBUI (DparMeHT, 3’€IHaHUIA 3 iMiTHUM aTOMOM a30Ty
€TUJICHOBUM JIAHIIIOTOM, BHAC/IIOK YTBOPEHHS BOJIHEBMX 3B’S3KiB i3 CIAOKMMU KHC-
JIOTaMU i TaciHHS BHACIIIOK IILOTO (DITyOpECIeHIlii, MOXYTh 3aCTOCOBYBaTHUCH K pH
CEHCOpPH B 0iOIOTIYHMX cucTeMax [73].

91



H. ®. ©eovko, 1. I. Kynpiau, B. B. Bedyma, I. B. I[I’aukosa, B. ®. Auixin

0 NR /O\_H_éN-R
< ;N O N N)\X H- < ;N O S “N,)ixx
O NEANES B O NEAN

O O

XLVI

X=0: R=Ph (XLVIa), 0-CF,Ph (XLVIG):
X=S: R=Ph (XLVIs)

CuntesoBanuii aBtropamu [74] PIET-cencop (XLVII), saxwuit dayopeciitoe B
3eJICHIl 00IAaCTi CIEKTPY, IMPOIOHYETHCA IJI BU3HAYCHHS 3 BUCOKOIO YYTJIMBICTIO i
CEJIEKTUBHICTIO 10HIB KaJlilo B KpoBi. B sikocTi ioHodopy, 31aTHOr0 KOMILIEKCYBaTH
3 i0OHOM KaJlilo, 3aCTOCOBAaHUM KpPUITaHO, TaK SK IIOMEpenHi MOCITiIKEeHHS 3
BUKOPUCTAHHAM B SIKOCTi pelLienTopy naia3za-18-kpayH-6 He [aiyd 3aI0BiTbHUX
pe3yabTaTiB.

Cnonyka (XLVIII) mokazana ceoe sik epeKTruBHUI (hJ1yopoioHOMOP 17151 BU3HAYEHHST

i0HIB HaTpito B (piziosoriyHmx po3unHax [75].
2 0
— 0

AV,
IS QPN e

o o

0
S sOen ast
U O
XLVII © © XLvII
AKTyaJIbHOIO TIPOOJIEMOIO 3aNMIIAETHCSI CTBOPEHHST (PJIYOPECLUEHTHUX CEHCOPiB
DI BU3HAYCHHS iOHIB TepeXiTHMX i BaXXKUX METaliB, TaK K BOHU TraciaTh (iayo-
PECUEHIIII0 i, KpiM TOrO, CWJIBHO TiApaTOBaHi B BOJHUX PO3YMHAX, 110 YTPYIHSE 1X
netekTyBaHHs. OmHak B Jiiteparypi € gaHi npo crBopeHHst PIET-cencopiB 3 simpom
4-3amimeHoro HadTaniMiny, sKi ayopecililoloTh B MPUCYTHOCTI KaTioHiB Co?,
Fe?*, Cu?*, Cr3*, Ni?*, Zn?*. JloBeieHO, 1110 TPU BUKOPUCTAHHI B SIKOCTI (hryopocdo-
py 4-amiHoHadTaNiIMiny IHTEHCUBHICTb (bJIyOpecLeHLIil Ipy JodaBaHHI 3a3HAYEHMX
KaTiOHiB 3MiHIOETbCS MaJslo, ajie MPU 3aMiHi CUJIbHOAOHOPHOI aMiHOTPYIIM Ha cja-
0OIOHOPHY METOKCUTPYITy a00 eJIeKTPOHOAKIENITOPHUI aTOM XJIOPY iHTEHCUBHICTb
dayopeclieHIIii 3HaYHO 30UTBITYEThC. Tak, B TIPUCYTHOCTI i0HIB Ni’* iIHTEHCUBHICTh
dayopectienii B atteToHiTpuIIi croryku (XLIXa) 3pocrtae B 1.1 pasiB, Tomi SIK CITOJTYKHA
(XLIX0) — B 27 pasis, a cionyku (XLIXB) — B 380 pa3iB. 3pocTaHHS TOBXWHU JIIHKEPY
Ha OJTHY METUJICHOBY TPYITy TTPUBOAUTD A0 3MEHIIIEHHST iHTEHCUBHOCTI B TTOPiBHSHHI
3 BIiOIMOBITHUM (BIIyopoioHO(GOPOM 3 STUJICHOBUM JIIHKEPOM (B IPUCYTHOCTI i0HIB
Ni?" criocTepiraeTbes 30iIbIIEHHS iIHTEHCUBHOCTI (piryopecuieHii B 17 i 130 pa3iB ays
cnonyk (XLIXr) i (XLIXn) BignmosigHo) [76-78].
Cnonyka (L6) BusiBunach e(eKTHBHMM CEHCOpoM Ha KarioHu Fe?™ i Zn?**
(iHTeHCUBHICTh (ayopecueHliii 3poctae B 400 i 500 pa3iB BiIMoBigHO), B TOM Yac SIK
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1151 4-amiHo3aminieHoro (La) iHTeHCUBHICTB (hIyopeclieH1il 1T iOHIB BiIMOBITHUX
meTaJiB 3pocrae B 20 i 2 pasiB [79].

(4 O
. ¢
S )
AT Y
0) 0
L

XLIX

n=2: X=NH, (XLIXa) , OCH, (XLIX®) , Cl (XLIXB) ; X=NH, (La) , OCH, (Lo)
n=3: X=OCH, (XLIXr) . Cl (XLIXmx)

IaTeHcuBHICTh (piryopecuieHtii crmonyk (LIIa-B), orpuMannx B3aeMomiero N-0y-
Tia- Ta N-TeKcui-4-HiTpoHa(TaleBUX aHTIAPUAIB 3 BiAMOBIIHUMM aMiHAMU TIpU
KiMHaTHi#1 Temriepatypi, 3poctae B 25-100 pa3iB mpu KOMITJIEKCOYTBOPEHHI 3 ioHaMu
Fe’*, Cr¥*, Cu?*, Pb?" [80]. N-Texcun-4-(2-aminoetunamino)Hadranimin (LIIr), skuit
aBTOpU poOOoTHU [81] TIPOMOHYIOTh BUKOPUCTOBYBATU ISl BU3HAUeHHs ioHy Cu?*, €
npukiaagoM dayopoioHodopy, B SKOMY PELIENITOPOM BUCTYIIA€ TIEPBMHHA aMiHOTPY-

I1a.
O O
O XH, IMCO, 20°C O
N—R N—R

0)

LI LII
H,C

3\
R=u-C,H, (LIa): X= (CH;),N NH-(LIIa), (CH,),N N— (LII0),

Y

(0]

H,C—N_ N— (LlIB); R=#-C(H,; (LI6): X=H,N_  NH— (LIIr)

ABTOpamu podotu [82] OyB cuHTEe30BaHMIT Bogopo3unHHMI xemoceHcop (LIII),
IKUIA CKJIAZa€eTbes 3 ABOX aMiHoHadTamiMminHux ¢ayopodopiB i 2,6-6ic(amiHo-
Metun)mipununy gk peuentopy. Crionyka (LIII) moxe mepedyBatu B V-1iomiOHil
KoHopMallii i 31aTHa TAKUM YUHOM CEJIEKTUBHO 3B’SI3yBaTHCS 3 iOHAaMU METaliB, a
aToMU a30Ty 2,6-6ic(aMiHOMETWI)MipUAVMHY BiIOBIIaOTh 32 B3aEMO/IiI0 3 iOHAMU i
3a raciHHs iyopecleHllii B ix BincyTHocTi. IIpoBeneHi BUMiptoBaHHs iHTEHCUBHOCTI
dayopecuenuii peuoBuHu (LIII) mpu nogaBaHHi psiny KaTiOHiB BaxKKHUX METaJliB IMOKa-
3aJIM, 1110 BOHA € BUCOKOCEJIEKTUBHUM i YyTJIMBUM CEHCOPOM I10 BiTHOIIIEHHIO 10 i0HYy
Hg?* B BomHOMY pO34MHi 3 HEHTpaJIbHNUM OydepoM.

B pob6otax [83-85] IpoITOHYEThCS 3aCTOCOBYBATH (peppolieH-HapTaTiMigHi 0apB-
auku (LIVa-B, LVa,0) B IKOCTi ceHCOpIB IIJI MPOTOHIB i peYOBMH-OKUCHUKIB. [1pn
OKUCJIEHHi (heppOIIeHOBOTO (PparMeHTy abo MPOTOHYBaHHI aJKiJIaMiHOTPYIIY iHTEH-
cuBHicTh (ayopecueHiii cionyk (LIVa-B, LVa,0) 3poctae B 20-50 pa3siB BHaCIigoK
BuMukanHs PIET.

ABTopu [86-88] cuHTE3yBanu psii TMOJiaMimoaMiHHUX OEHAPUMEPIB 3 SIApaMU
4-N-3amimeHoro HadTaniMigy Ha nepudepii monekynu. Crnoayka (LVI), sika MicTuTh
saapa (N,N-gumeTtui)eTwiaMiHoHadTaTiMioy TMPOMOHYEThCS [Jis BUKOPMCTAHHS B
saKocTi ceHcopy PIET-Tuny ajis1 mpoToHiB i i0HIB MepexifHUX MeTajliB B OpraHiyHUX
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po3unHHUKax [89]. [IpoToHyBaHHST aMiHOTPYIT IEHTPATbHOI YACTUHU MOJIEKYJIH i I -
METUJIaMiHOTPYIl B 4-3aMillleHUX (pparMeHTax HadTaliMinay 30i1blIy€e iIHTEHCUBHICTh
dnyopecueHniii B 5.8 pa3iB, a mpu gogaBaHHi ioHiB Cu?* (1o koHIeHTpalii, B 100 pa3is
OLIBIIOL Bil KOHIIEHTpaLIii AeHApuMepY) — B 4.3 pa3u.

N

z—/\

X=H (LIVa), N(CH,),(LIV®).

(0] NH
IIN

OC,Hy(LIVB) 1a in. \i‘ 2(
O OO 0 2

N N —\ O N—R <

] N
\_/
U o s U
e R= CH,CH,OH (LVa),
@ u-C,H, (LV) Q O

LIl

‘ O

Bzaemonieto N-(2-rigpokcietnin)-4-(4-MeTwininepasuH- 1 -in)HadtaniMiny 3 xJjo-
PaAHTIAPUIOM METAKPUJIOBOI KMCJIOTHU 1 TMOJAJbIIOK MOJiMEpU3ali€lo OAep:KaHOro
ecrepy 3 MeTuiaMeTakpuiaaToMm aBropamu [90] 6yB orpumanuii Komosimep (LVII),
IHTEHCHUBHICTh (DJIYOPECIIEHIIil SKOTOo TPW TPOTOHYBAaHHI TPETMHHOI aMiHOTPYyNHU
3pocTac B 2 pa3y B TBEPAOMY CTaHi i 6ibir Hix B 10 pa3iB B po3unHi TTO.

‘(7( LH—)—GC CH‘)* '(—C CH‘)—GC—OCHT)TI]

) i

0
CH3 CH,
o8 \uﬁj

LVII

EmybciiiHa koroiMepu3saltis ctupony 3 4-aMiHo-N-BiHiUTHadTamiMinoM B eKBi-
MOJISIPHOMY CITiBBiTHOIIIEHHI MPU3BeJIa 10 OTPUMaHHS TTOJIiIMEPHUX MOHOIMCITEPCHUX
Mmikpocdep crpykrypu (LVIII) 3 miamerpom 70 HM, SIKi MOXYTb BUKOPMCTOBYBATUCS
K paryopoceHcopu a1 Cu?t BHACTIIOK B3aEMO/IIi 1aHOTO i0HY 3 aMiHOTPYIIOIO B 4-My
MOJIOXEeHHI HadTaiMiTHOTO (hparMeHTy, 1110 TPUBOIUTH A0 TaciHHS (pyopecueHIii
nojimepy [91].

lToHakTuBHUX NOXiAHUX 4,5-aAM3aMilleHUX HaTaliMidiB BigzoMo MaJio, 1110 3B’ 13aHO
MepLI 32 BCe 3 MEHIIOK JOCTYIMHICTIO BUXigHUX 4,5-nurajgoreHo- Ta 4,5-1UHITpOHA-
¢rTaneBUX aHTIIPUIIB Ta IX HU3HKOIO PO3UYMHHICTIO B OPTaHIYHUX PO3UMHHNKAaX. OqHaK
aBropaM [92] Bmamocs cuHTedyBaTu N-OyTmi-4,5-mu [2-(heHinamiHO)eTUIaMiHO]-
HadramiMin (LIX), BUKOPHUCTOBYIOUM B SIKOCTI TIpeKypcopy 4-0pomo-5-HiTpoHadTa-
neBuii anriapua. Crionyka (LIX) € KomopuMeTpuaHUM Ta (hIyopeClieHTHUM XeMOCEH -
copoMm Ha ion Cu?*. B nmpucyTHOCTI JaHOTO iOHY KOJIip €TaHOJbHO-BOAHOTO PO3YUHY
(LIX) 3MiHIOETBCS 3 KOBTYBATOIO JO POXKEBOTO, i CYIIPOBOIKYETHCS 3MiHOIO KOJIbOPY
(hryopeclieH11ii — 3 3eJIeHOTO 10 YEPBOHOTO.
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0 — 0
O QNH NH
N—-CH

2

N—C,H,
HN O ®/NH NH O
0 -/

LvIIl LIX

B niTeparypi € maHi mpo CTBOpeHHsI CeHCOpiB Ha 0a3i HadTamiMinHOTO snpa He
TIJIBKU JUISI KaTIOHIB MeTaliB, aje i JJIs MOJIEKYJl OpTaHiuHUX peyoBMH. Tak, OTpu-
MaHuil B poboti [93] 4-3amimenuit N-oytunnadranimia (LX) duayopecuitoe myxe
cJ1abKo, 1110 Ha IyMKY aBTOpiB € pe3dyasratoM PIET i3 HBMO dayopodopy micis fioro
30ymxkeHHs Ha HBMO enexTpoHoaeillMTHOrO MOABIMHOTO 3B’ 13Ky MaJIeIHiMiIHOTO
¢dparmenTy. OgHaK Npu AoAaBaHHiI 10 BOAHO-METAHOJBbHOIO Po3urHYy crojyku (LX)
TiOJIiB MPOXOJAUTH peakllis MpueaHaHHs 3a MixaejieM, 110 TTPUBOIUTH 1O 3HAYHOTIO
3pOCTaHHsl iHTeHCUBHOCTI diyopecueHuii onepxaHux crnoiyk (LXIa-). Tomy
peuoBmHa (LX) Moxe OyTH BUKOpHMCTaHA B IKOCTi CEHCOPY TS TiOJTiB.

0

[0) ] 0

0 0]
8, e, s O
N—C H,——O > N 0 N=C,H,
NH 7/ TO0 A H
T i xS
(0] N 0 \_/ (6]
0 LX 0 LXI

R = HO(CH,),-(LXIa), #-C,Hy-(LX16), HOOCCH(NH,)CH,-(LXI8)

ABTopu [94] moBinOMIISIIOTH TTPO 3AaTHICTh N-heHimHadTaTIMiTHUX CTPYKTYD, SIKi
MICTATBh B OPTO- 200 MeTa-To0XKeHHI N-(peHITbHOI IPyIH 3aJIUIIOK OOPHOI KMCITO-
v (LXIIa,0) BUCTynaTtu B IKOCTi CEHCOpIB JIJIsi MOHOCaxapuIiB. B mpucyTHocTi caxa-
puniB BinOyBa€eTbes raciHHs duryopecteHii cronyk (LXIIa,0) BHacmigoK yTBOpeHHS
aHioHHOi (popmu 3anuiKy 6opHoi kuciaotu (RB(OH);"), 1110 B cBoto uepry BUKJIMKAE

PIET.
(O d
N
(0]

LXII
X=B(OH),. Y=H (LXIla); X=H, Y=B(OH), (LXII5)

Hannx 1po ¢iryopoioHoGOpH, 3MaTHUX B3aEMOLIATH 3 aHIOHAMH, 3MiHIOIOUN
MPU LIbOMY CBOI CMIEKTPAJIbHO-TIOMIHECLIEHTHI BJIACTUBOCTI, B JiTepaTypi Maio. Tak,
onmcaHuit cuHTe3 ABOX ceHcopiB mid aHioHiB (LXIIIa,0), aKxi B sSKoCTi perenTopa
MiCTSITh pparMeHT 3amilieHoi TioceuoBuHu [95, 96]. Ha Binminy Bin PIET-ceHcopiB
IJI BU3HAYEHHS KaTiOHIB MeTajliB, iHTEHCHBHICTb (PIyOpeclLEeHIIil JaHUX CIIOJYK
npu nonasaHHi anioHiB F-, CH,COO- i H,PO,~ (B cniBBiIHOIIIEHH] A0 CEHCOpPY
1:1) He 3pocTae, a 3MEHILYETHCS MalixKe 10 MTOBHOIO TaciHHS. ABTOPHU MOSICHIOIOTh
IIe YTBOPEHHSM KOMILIEKCY MiXK aHiOHOM i pelienTOpoM 3a JOIIOMOIOI0 BOIHEBUX
3B’SI3KiB i 30i/IblLIEHHI BHACJiJOK LIbOTO BiJHOBJIIOBAJILHOIO MOTEHIialy peLernTopy,
110 IPUBOAUTH 10 raciHHs ¢uyopecueHuii BHacainok PIET. Byino Takox BimmiueHo,
IO TIpY JomaBaHHi 2-2.5 exBiBaneHTiB F- o po3unny pewosnH (LXIIIa,0) 8 IMCO,
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KOJIip pO3UMHY 3MiHIOBaBCS Bill KOBTOI'O 10 MypIyPHOTIO, 1O JT03BOJISIE BUKOPUCTO-
BYBaTU JaHi CEHCOPU K (PAYOPECUEHTHi i KOJJOPUMETPUUHI MPpU BU3HAUYEHHI Pi3HUX
KOHILeHTpalili aHioHiB F-. Hanpocrimux HadtaniMinHux cucteMax (4-N-0yTrinaMiHO-
N-etmmHadTamiMini i N-oyTtmi-4-N-OyTmraMmiHoHadTaIIMigi) MoKa3aHo, IO 3MiHa
CMEKTPiB MONIMHAHHS TAKMX CITOIYK B TPUCYTHOCTI F~ 00yMOBIIeHa 1eNpOTOHYBaHHSIM
N-ankizaMiHOTPYIH B TTOJI0KeHHI 4 HacdTaTiMigHOTO Sapa.

[ j |
1.C,H NH,, aiokcan, t ( HCI, O S _NH
\/O/NH

XIo LXIII
R = H (LXIlla), R = CF, (LXI115)

AnmmoBanHsaM pedyoBruHU (LXIV) HadTaneBuM aHTigpuaoM aBTOpu podoTu [97]
onepxanu Kanikc-apeH (LXV), MoaudikoBaHU1 HahTaliMiTHUMU SIAPAMU.

-Bu t-Bugpy tBu t-Bu t-Burgy t-B
(=
W S il
WD o WA

(0]

0 0 0 © CH.CH, 0 0 o
[ H H H H
H O N N

LXV

Pevosnna (LXV) € moTeHIiaTbHUM CEHCOPOM IS YMCJICHHUX OpraHivHUX i He-
OpTraHiYHUX CITOJIYK, TaK SIK MOXe (DOpMYyBaTH 3 HUMH BOIHEBI 3B’SI3KM i 3MiHIOBATH
BHACITIIOK IIBOTO CBOI CIIEKTPaIbHI XapaKTePUCTUKH.
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Opecckuit HalIMOHAIBHBIN yHUBepcuTeT uM. M. 1. MeuHunKoBa,

Kadenpa opraHM4eCcKol XUMWH,

yi. [IBopsiHcKas, 2, 65026, Omecca, YkpanHa

METOJbI CUHTE3A ITIPOU3BOJHBIX HAGTATMMUIA 1 UX NCITOJIb30OBAHUE
B KAMECTBE AHAINTUYECKUX PEATEHTOB

Pe3rome

CurcTeMaTU3MPOBaHbI JINTEpAaTyPHbIC JaHHBIC O METOAAX CMHTE3a 3aMEIICHHBIX Ha(TaTuMK-
JIOB ¥ 00 MX UCITOJIb30BaHUU Il (hJIyOPOMETPUUECKOTO OMPEAEICHNUST MaIbIX KOJIMYECTB He-
OPraHNYEeCKMX U OPTaHUUYECKUX COCTUHEHMIA.

Kiouessie ciioBa: HadTaneBuii aHruapua, HapTaTuMua, aMUHOIU3, ATKUIMPOBaHUE.

N. F. Fed’ko, D. G. Kupriyan, V. V. Veduta, G. V. Pyankova, V. F. Anikin
Odessa National University, Department of Organic Chemistry,
Dvoryanskaya St. 2., Odessa, 65026, Ukraine

SYNTHETIC METHODS OF 1,8-NAPHTHALIMIDE DERIVATIVES AND THEIR
APPLICATION AS ANALYTIC REAGENTS

Summary
The literary data concerning preparation methods of 1,8-naphthalimide derivatives and their
use for fluorometric recognition of inorganic and organic compounds have been systematized.

Keywords: naphthalic anhydride, naphthalimide, aminolisys, alkylation.
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