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JOCJIJIXXEHHS TA PO3POBKA TEXHOJIOI'TI OTPUMAHHSA ®OPMA3ZAHOHA® TAJIMIJIIB

B pamiif cTaTTi pO3INISAHYTI MUTaHHS CHHTE3y, NOCHI/UKEHHS 1 TEXHOJOTris oTpuMaHHS (opMmazaHoHadTaniMifgiB. CHHTE30BaHI CIOIYKH MOXYTh
3aCTOCOBYBATUCh B SIKOCTI OpraHIiYHHX JIIOMIHO(OpIB JKOBTO-3EIEHOI0 CBITIHHS 3 MiJBHINEHOIO CBITJIOCTiliKicTio. HaBenena meromuka cUHTE3y
(opmazaHoHaTANIMINIB, [0 MAIOTh Y CBOill CTPYKTypi (parMeHT 3 PO3BUHEHOI0 XPOMO(OPHOI CHCTeMOI0. ONICaHO BIACTHBOCTI OTPHMAaHHUX
crioJiyK. PO3rIsiHyTi Jiesiki TEXHOJIOTIUHI pillieHHs] OTpUMaHHs (hopMa3zaHOHA(TATIMI/IIB.

Kurouosi ciaoBa: ¢opMasaHoHA(TaIiMIiNM, CHHTE3, MOCIIKEHHS, JIOMIHECIEHINsS, TEXHOJIOris OTPHMAaHHS], TEXHOJIOTIUHI HapaMeTpH,
MIPUHLIUIIOBA CXeMa, OPraHivHi JIIOMiHO(DOpPH.

B nmaHHOH cTaThe PacCMOTPEHBI BOIIPOCHI CHHTE3a, MCCIECJOBAHHS M TEXHOJOIMH IONydeHUs (opmazaHoHadTamuMunoB. CHHTE3HpPOBAHHEIE
COCIIMHEHHUS. MOT'YT IIPHMEHATHCS B KaUeCTBE OPraHMUECKHX JIIOMHHO(DOPOB JKEITO-3eJICHOTO CBEUCHHS C BBICOKOI CBeTOCTOHKOCTEIO. [IpuBenena
MeTo/lKa cHHTe3a (hopMazaHOHA(TAIUMHUIOB, KOTOPHIE COIEPXKAT B CBOCH CTPyKType (parMEHT ¢ pa3BETBIEHHOH XpOMO(OPHOH CHCTEMOMH.
OmnucaHsl CBOICTBAa CHHTE3UPOBAHHBIX COCAUHEHU. PacCMOTPEHB! HEKOTOPhIE TEXHOJIOTNYECKUE PELIeHNUs oTydeHus (opMa3aHOoHA(TATUMUIOB.

KuroueBbre ciioBa: (opMa3aHOHA(TANMMHABL, CHHTE3, HCCICHOBAHUS, TIOMUHECHCHIUS, TEXHOJIOTUS IIOTYyYECHHsS, TEXHOJIOTHIECKHE
IIapaMeTphl, IPUHIUIHAIBHAS CXeMa, OPraHHIECKIE JIIOMHHO(D OPEL.

This article describes the synthesis of the issues of research and technology for f formazanonaphthalimidy. The synthesized compounds can be used
as an organic phosphor yellow-green luminescence with high lightfastness. The methods of synthesis formazanonaftalimidov which contain in their
structure a branched moiety chromophoric system. The properties of the synthesized compounds. Certain technological solutions produce

formazanonaphthalimidy.
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Beryn. B ymoBax  cyyacHOro  pO3BHTKY
IHHOBAIIITHUX TEXHOJOTiH [ 1] akTyanpbHOIO POOIIEMOIO €
CHHTE3, JOCIIKEHHS 1 po3poOKa METOAIB OTPHMAaHHS
OpraHiyHHUX JIOMiHO(OpPIB 3 3aJaHUMHU BIACTHBOCTSIMH.
3arikaBiIeHICTh CHHTE30M Ta JIOCIIIIPKEHHAM
¢dopmazaHoHadTamimMiliB 0OyMOBJIEHA THUM, MIO BOHHU
MalOTh Yy CBOill OymoBi (hparMeHTH HadTaNEBOI KHCIOTH,
1 3amimenHi TpudeHmwIpopMazany, 0 1a€ MOKINBOCTI
PO3LIMPHTH iX rajly3b 3aCTOCYBAHHS.

OcranHiM 4acoMm HaOyBae aKTyaJIbHOCTI
BUKOPHCTaHHS (OpMaszaHiB B MEIUIMHI B SKOCTI
IHAMKATOPiB PAKOBHX KJIITHH. 3 UM IOB’SI3aHO CHHTE3
Ta JIOCIiKeHHs (popMa3aHiB 3 HOBUMH SIKOCTSIMH.

AHajli3 OCHOBHHX JOCATHEHb i JjiTreparypm.
[MuranHio cuHTE3y, BHUBYEHHS BIACTUBOCTEH Ta
3acToCyBaHHS (pOpMa3aHiB IPUCBSYEHI POOOTH TaKHX
BueHUX, Ak b. I. bysukin, I'. H. Jlimynoga, JI. I1. CucoeBa
Ta iH. CuHTE3y 1 TEXHOJIOTii OTPUMAaHHS HOBHX CIIONYK 3
JIOMIHECHEHTHUMH  BJIACTUBOCTAMH  JIOCHIIKYBAJIA
B. M. KpacoBunpkwii, 5. M. Bomnorix, B. M. [lleprykos,
K. E. bapukin, b.B.TpuasoB. OpmHakx cepen maHUX
JIOCHTI/PKEHp HE Oyino 3HaiineHo iHdopMamii momno
CHHTE3y, TEXHOJIOril oTpuMaHHS (opMazaHoHa(TaANI-
imMiziB.

Mera pgociimxkeHHs. MeToro maHoi poboTH €
po3poOKa METO/IB CHHTE3Y HOBHX ITOXiTHUX HadTaIeBoi
KHUCIIOTH, IO MICTATh Yy CBOid CTPYKTYypi OCTaTKH
¢dbopmazaHis. Po3pobka METOIiB MIPAKTHIHOT O
3aCTOCYBAaHHS K JIOMIHECIIEHTHHX MaTepiais.

Buxiiag 0CHOBHOro MaTtepiany AOCTiKeHHs.

Bigomo, mo 1,3,5-tpiapundopmasanu (1) 3actoco—
BYIOTBCS B SIKOCTI OApPBHUKIB i MaloTh Oi0JIOTYHY aKTHB-
HICTh, ajJleé HE MalOTh JIFOMIHECICHTHUX BJIACTHBOCTEH,
110 3HAYHO OOMEXKYE IX rajy3b 3acTOCYBaHHS [2].

R, (1)

R, _—~NH

I
\N/N

ne: Ri, Ry, Rz = H, -OAIk, -Alk, -Cl, -NO,, -SOzH, -OMe.

3 iHmoro 00Ky, HadTaleBUl aHTIAPUI, a TaKOX
BIAMOBiTHI HadTaNIMITN HE JTIOMIHECIIIOIOTH. KO B
OJHIN MOJIEKYITi MOETHATH JBI XpoMO(hOpHI IPYHipOBKH,
i, TakMM 4YHHOM, TIOJOBXXHUTH JIAHIIOT CIIPSHKEHHS
JIOHOPHUX Ta AaKIENTOPHUX 3aMICHHKIB, TO IIE MOXeE
MIPUBECTH JI0 TIOSIBM JIFOMIHECHEHTHHX BJIACTHBOCTEH.
Take moegHaHHS IBOX XpOMO(MOPHHMX YrpYyNOBaHb Ja€E
MOXIIMBICTh OTPUMAaHHS OpTraHIYHUX JIFOMiHOG(OpIB
JKOBTO-3¢eHoro cBiTiHHA [3]. Hamu Oyma 3acrocoBana
HacTyITHAa cXeMa JUIsl OTpUMaHHS (hopMasaHy, 10 MaIOTh
Y CBOEMY CKJIQJli YrpyHOBaHHS Ha(TaleBOro aHTIAPUILY
[4]. To-nepme mu orpumanu 1-[n-(4-¢deninnadranoin)]-
3,5-mu¢pennnpop—mazany B3a€EMOJII€I0 4-
O6pomuadTaneBoro auriapuny 3 1-(m-6pomdenin)-3,5-
nmudeninpopmazanom KW ATIHHAM B
JUMeTHI(GopMaMili B IPUCYTHOCTI MiJHOTO ITOPOIIKY Ta

OpOMUCTOT Mifi.
(o)

§ % o
O~

Puc. 1. Orpumanns 4-(3',5'-qudenindopmasano-1')-
¢eninHadTaneBoro aHriapUIY

ABTOpH BKa3yoTh, mo 4-(3',5"-nudenindopmazano-
1')-peninnadraneBuil aHriApua € MOCUTH e(PEKTHBHUM
TEOMIHODOPOM (Aysaxe.mon. Y TOMYOIL 510 HM, aOCOTIOTHIIA
kBaHTOBHH BuXix M = 0.84) [4]. Oxnak, HenOMIKOM mi€l
CIOJIYKM € HecTaOlurpHa ii CTpyKTypa, SKa MOXE B
JIYTOBOMY CEpPEIOBUINI 3MIHIOBATH CBOi CIIEKTpPabHI
BJIACTHBOCTI. Tomy, Jani B33a€EMOJIIEI0 3
TIIPOKCIaNKIIaAMIHOM B CEPEHOBHINI OITOBOI KHCIIOTH,
eTWIEHIITIKOM abo B auMeTWiI(gopMaMilli OTpUMallnd
BIIIOBIIHUI IMIJ:

© T.B. ®ananeesa, B.B. Jlicranos, 2016

82

Bicnux HTY «XI1I». 2016. Ne 19 (1191)



ISSN 2220-4784

Innosayitini 00CaiONCen s Y HAYKOSUX poHOmax Cmyoenmis

@< O O P
<, _

H,(CH,),-OH

. ' —(CH,),-OH + H, 0

Puc. 2. Orpumanns 4-(3',5 -zm(beﬂmfbopMmaHo-1‘)-[N-(B-
okcieTwn)|-peniTHadTATIMITY.

Jis miaTBep/DKEHHS WX JaHWX OyJW IpoBeneHi
CHEKTPAJIBHO-JIIOMIHECIIEHTHI  JociipkeHHs.  CriekTpu
MOTJIMHAHHSA OyJdM BH3HAUeHI Ha CIIEKTpo(doTOMETpi
«Spekord  M-40», coekTtpu  JIIOMiHECUEHHii  Ha
cnexrpodayopumerpi «Hitachi 4000» (Tabmuns 1).

Tabmmsr 1| —  CoekTpanbHi  XapaKTEPUCTHUKH
CHUHTE30BaHMX CIOJIYK B TOJIYOJI

Crionyka [Tornunanus JrominecreHttis

N R | R | 0| hwawe v | £10% | D 1M |
1| H H |2 341;407 | 1,69 512 0,82
2 | CH; H |3 ] 340,407 | 1,54 509 0,79
3 |CoHs H | 2| 342;406 | 1,48 515 0,77
4| Cl H |3 | 339;405 | 1,59 510 0,83
5 DCHs | H | 3] 340;409 | 1,61 517 0,79
6 |NO; H |2|337;412 | 1,49 510 0,69
7| H CH; | 3 | 340,407 | 1,38 512 0,82
8 | H CoHs | 3 | 340; 407 | 1,37 510 0,78
9| H Cl | 2| 342;408 | 1,33 510 0,75
10| H NO, | 3 | 338;411 | 1,51 510 0,66
11 |CH; | CH; | 2| 349;415 | 1,54 509 0,83
12 |CoHs | CHs | 3| 336,405 | 1,48 510 0,82
13 |OCH; |OCH3 | 3 | 345,421 | 1,53 510 0,85

Sx BumHO 3 TaOmUIi 1, CIIONYKHU sIKi CHHTE30BaHi,
MalOTh ~ 3HayHy  IHTEHCHUBHICTH  JIFOMiHECLEHIII.
AOCONIOTHUIT KBAaHTOBMH BHXiJ 3HAXOIHWTBHCS B MeEXKax
0.68-0.84. Criiikicte g0 nxii Y ®-BUNPOMiHIOBAaHHS
3aJIeKUTh  BiJl  XIMIYHOI ~ CTPYKTYpH  OpTaHi9HOTO
moMiHodopy Ta Horo KOHIEHTpalii B pO3YNHHHUKY 200 B
Oynp skiii momiMepHid Matpumi [5]. CBiTIOCTIHKiCTH
(opmazaHo-Ha(TATIMIZIB BUBYATIach Ha IPHOOpI CBITIIO-
noronu «Kcenorecr-450» 1o mamiHHIO IHTEHCHBHOCTI
JIIOMIHECHIEHIIT B 3aJISKHOCTI BiJl 4acy ONPOMiHIOBAHHS.
[Tpy 1pOMyY IHTEHCHBHICTD JIFOMiHECHEHIIi OpraHiYHOTrO
moMinodopy 1o onpomiHtoBaHHs npuiimanacs 3a 100 %.
Crilikicts 10 aii cBitina QopmasanoHadranimMiniB mpu
KOHLIGHTpAIil JIIOMiHO(Opa B ONTUMAJIBHUX KUTBKOCTSIX
0.3-0.8 % B po3unHi HalBHUIIIA.

Mpukmang 1.  Opepxanns  4-(3',5'-mudenin-
¢dopmazano-1'")-[N-(B-okciernn)]-deninHadTamimiry.

Cymim 9.45 r 1-(m-6pomdenin)-3,5-
nmudenindopmasany, 6.9 T 4-6pomradTaneBoro aHrigpu-
ny, 4 T migHoro mopomky, 70 min aumetmidopMaminy
KHIIATSTh Ha MpoTs3i 5 roauH 1 GinbTpyroTh. DinmbTpar
OXOJIOJUKYIOTH 10 KIMHATHOI TeMIlepaTypH, 1o4atoTs 250
MJI BOAM 1 BiAdLIBTPOBYIOTH OTpuUMaHui ocax. [aumi

pozumHsIOTE ocax 4-(3',5'-nudenindopmaszano-1')-denin-
HagTameBoro aHriapumy B 100 My ONTOBOI KHCIOTH,
nomatotb  1.83 mur (0.03 momp) P-okciermnmaminy i
KAIUSATSATH 3 TOAMHM, OXOJIOJUKYIOTH JIO0 KIMHATHOI
TemriepaTypy 1 BindireTpoByoTh. Ocaj, MO OTPUMAIH
nepeHocath B kondy 3 200 ma 5 %-ro po3unmHy
kapOoHarty Hatpito, i kum’arsare 30 xBwmH. s
BUAAJICHHS  HEPO3YMHHMX Yy  BOAI  JIOMIMIOK
BindineTpoBanuii ocax o6pobisrors 100 Ma 10 Y%-um
PO3YHMHOM COJIHOI KMCIIOTH TIpu Temmepatypi 80-90 °C
30 xB. Orpumannii 4-(3',5'-mudenindopmasano-1')-[N-
(B-oxcierun)]-denin-madramimin BiZI(IILTPOBYIOTH,
MIPOMHUBAIOTH BOZIOI0, cymaTh. Buxin 10.35 1 (77 %).

Hpukmang 2. Otpumanss  4-(3'-denin-5'-(u-
Mmetmidenin-1")-dpopmazano)-[ N-(y-ok-cunpomniin)]-
¢eninnadTanimingy. Cymim 9.82 r (0.025 moms) 1-(11-
o6pomdenin)-3-penin-5-(n-metmndenin)-popmazany, 7.0
(0.025 momp) r 4-6pomuadTaneBoro aHriapumy, 4 T
MigHOro mopomky, 70 w1 guMerwidopmamizy
KHITSTATH 4,5 TOIWHW, OXONOMKYIOTH JO KIMHATHOI
TeMnepaTrypu, nomaroTs 250 Mi BoaM i (iTBTPYIOTH.
Pozumnsiors  ocan  4-(3'-denin-5'-(m-metmndenin-1')-
¢dopmazano)-HadraneBoro anrigpuay B 100 M omroBoi
kuciord, gomatote  2.25 wi (0.03  wMomp)  y-
OKCHUTIPOIIaMiHY 1 KHIT SITATh 3 TOTUHHU, OXOJIOMKYIOTh
0 KiMHaTHOI TemmepaTypu 1 ¢iubTpyloth. Ocan
00pOOITIOIOTh, SIK HaBeJeHO B mpukiazi 1. Otpumanmii 4-
(3'-dpenin-5'-(n-metundenin-1')-popmazano)-[ N-(y-
oxcunporin)|-¢perinHadTaTiMig BiZI(IIbTPOBYIOTB,
MIPOMUBAIOTH BOZIOI0, cymaTh. Buxin 10.63 r (75 %).

puknan 3. Cunres 4-(3'-denin-5'-(m-etmwidenin)-
¢dopmazano-1")-[N-(y-okci-ernn)|-¢peninHadTamiMiry.

Cymim 10.17 T (0.025 monb) 1-(4-6pomdenin)-3-
¢enin-5-(m-erundenin)-popmaszany, 7.0 r (0.025 moib)
4-6pomHadTaneBoro aHriapuLy, 4.5 r MiJHOr0 OPOLIKY,
70 ™I TipUAMHY KW ATATH 5 TOAWH, OXOJOMIKYIOTH J10
KIMHATHOI TeMmIepaTypu, aomaroTsh 250 M Bomu i
¢ineTpytots.  Otpumanuii  ocan — 4-(3'-¢penin-5'-(m-
ermigenin)-popmasano-1')-HadraneBoro aHTIIpUIY
PO3UMHSIOTH B 70 MJI €THIICHTIIKOIIO, TOMAI0Th 1.85 M
(0.03 momb) BOKCleTI/IJ'IaMlHy 1 KUI'SATATH 3 TOAWHH,
OXOJIOJUKYIOTH 1O  KIMHAaTHOI  TeMmeparypu i
¢uteTpytots. Ocan  00poONIOIOTH, SIK HABEIACHO B
npuknani 1. Orpumannit 4-(3'-enin-5'-(n-ermndenin)-
¢dopmazano-1")-[N-(y-okcierwn)]-peninnadranimin
Bi(QIIBTPOBYIOTH, MPOMHMBAIOTH BOJOIO, CyIIaTh. Buxin
10.49r (74 %).

Mpukmang 4. Otpumanss  4-(3'-denin-5'-(1-
xnopgenin)-popmazano-1')-[N-(y-ok-cumporrin) |-peHii-
Hadramimigy. Cymim 1033 1 (0,024 wmoms) 1-(4-
o6pomdenin)-3-(n-xaopdenin)-S-penindopmaszany, 6.9 r
(0,024 wmonp) 4-OpomHadraneBoro anrigpuay, 4.5 T
MIJJHOTO HOpomKy, 60 MJT XIHOJIHY KHIT SITATh 5 TOIMHH,
OXOJIOJUKYIOTB 10 KIMHATHOI TeMIlepaTypH, 1o4atoTs 250
MII BoaH 1 GunbTpyroTh. OTpuManuii ocan 4-(3'-¢denin-5'-
(nm-xnopdenin)-popmaszaHo-1')-HadrageBoro aHriIpUAY
po3unHsoTh B 100 MJI OUTOBOI KMCIIOTH, OAAIOTH 2.25
mi (0.03 Mosb) y-OKCHIIpONiJIaMiHy 1 KHIISTSATH 3
TOIMHM, OXOJOKYIOTh N0 KIMHATHOI TemIepaTypu i
¢utbTpytoTh.  OTpuMaHuii  ocax  0OpOONIOIOTh, K
HaBefeHo B mpukiani 1. 4-(3'-Denin-5'-(n-xmopdenin)-
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¢dopmazano-1")-[N-(y-okcunporin)|-heninHadTamimin
BiZIQIIBTPOBYIOTH, MPOMHBAIOTH BOJIOIO, CyIIaTh. Buxin
11,16 T (76 %).

Hpukmang 5. Opepxanas — 4-(3'-denin-5'-(1-
erokcugenin)-popmazano-1')-[N-(y-okcietnn)|-henin-
Hadramimigy. Cymim 10.58 1 (0.025 w™momp) 1-(4-
o6pomdenin)-3-penin-5-(n-eroxcndenin)-popmaszany, 7.0
r (0.025 monb) 4-OpomuadraneBoro auriapumy, 4.5 T
MigHOro mopomky, 70 w1 guMermidopmamizy
KAIUSATSATE 5 TOOWH, OXOJIODKYIOTH JO KIMHATHOI
TeMIlepaTypH, 1oAafoTh 250 M1 Bomu 1 BiAdiIbTPOBYIOTH
oTpuMaHuii cipo-3eneHuid ocan. Ocax 4-(3'-denin-5'-(m-
erokcugenin)-popmazano-1')-¢peninnadraizeBoro
aHTIApUIY pO3UMHAIOTH y 60 M nuMeTwridopMmaminy,
nomatote 2.25 ma (0.03 Momb) y-OKCHIpOMiJIaMiHy,
CYMIII KUIT'SITATH 3 TOIMHHU, OXOJIO/KYIOTh 1O KIMHaTHOT
TeMnepatypu i BindumsTpoByoTh. Ocam 00poOIIOI0Th, K
HaBeneHo B npuxiani 1. Orpumanuit 4-(3'-denin-5'-(m-
erokcugenin)-popmazano-1')-[N-(y-okcieTn)]-

¢deninHadTATIMIL  BigQIIBTPOBYIOTh,  IPOMHBAIOTH
BOJIOI0, cymath. Buxin 11.2 T (75 %).
Mpukmang 6. Opnepxanast — 4-(3'-denin-5'-(1-

HiTpodenin)-popmazano-1")-[N-(B-ox-cietmn)]-
¢eninnadpTaniminy. Cymim 10.33 r (0,024 monp) 1-(4-
o6pomdenin)-3-(n-HiTpodenin)-5-deninpop-mazany, 6.9
r (0,024 monb) 4-OpomuadraneBoro aurigpumy, 4.5 T
MIJJHOTO MTOPOIIKY, 80 MJI MIpUAWHY KUIT SATATH 5 TOIVH,
OXOJIOJUKYIOTH 10 KIMHATHOI TeMIiepaTypH, 1o4aoTs 250
MII BozH 1 inbTpyroTh. OTpuMaHmii cipo-3eNeHuil ocan
4-(3'-dpenin-5'-(n-niTpodenin)-popmazano-1')-
¢eninHadTAICBOrO aHTiAPULy po3uuMHAIOTE y 100 M
ourToBoi KuciortH, aomarote 2.25 mn (0.03 momb) f-
OKCieTHJIaMiHy, KUIATATH 3 TOAWHH, OXOJOMKYIOTh IO
KIMHaTHOI TeMmmepatypu 1 BinginsTpoByloTh. Ocan
00pOOITIOIOTh, SIK HaBeJeHO B npukiazi 1. Otpumanuii 4-
(3'-dpenin-5'-(n-nirpodenin)-dpopmaszano-1")-[N-(B-
okcietnn)|-eninHadTamimin BiJ(IILTPOBYIOTH,
MIPOMHUBAIOTH BOJOIO, cymath. Buxin 9.93 r (68 %). 3a
pe3yibTaTaMy eKCIIEpUMEHTY OTPUMAaJIM HACTYIHI JaHi:

Tabnus 2. Buxin, eneMeHTHUH CKI1a/l CHHTE30BaHUX CIIONYK

Bpyrro-dpopmyna Buxin, Bupaxysano 3HaliieHo
Ne % N C H N C H
1 C33N503H,s5 77 12,99 73,47 4,63 |12,87;13,05| 73,12;73,39 4,59; 4,67
2 C35N503Hp9 75 12,35 74,04 5,11 [12,31;12,38|  73,92; 73,97 5,13; 5,15
3 C35N503Hy9 74 12,35 74,04 5,11 12,29;12,34| 73,91; 73,94 5,13; 5,15
4 | C34NsO3Hp6Cl 76 11,92 69,44 4,43 |11,97;11,93| 69,36; 69,72 4,31; 4,38
5 C36N504H3. 75 11,73 72,36 5,19 |11,63;11,65| 72,39; 72,44 5,13; 5,14
6 C33N60sHy4 68 14,38 67,81 4,11 |14,31; 14,36 | 67,76; 68,11 4,13; 4,15
7 C35N503Hy 78 12,35 74,07 5,11 |12,38;12,39| 73,93; 73,99 5,08; 5,14
8 C36N503H3. 76 12,05 74,36 5,33 112,99; 12,08 74,27; 74,31 5,35; 5,37
9 | C33Ns50;3H,4Cl 81 12,21 69,05 4,18 |12,11;12,17| 68,87; 68,93 4,13; 4,15
10|  C34NsOsHys 70 14,05 68,23 4,34 |14,09; 14,11 | 68,12; 68,18 4,26; 4,28
11| C35Ns503Hy9 77 12,35 74,04 5,11 [12,38;12,41| 73,89; 73,92 5,13; 5,17
12| C33Ns03Hss 74 11,50 74,88 5,74 [11,43;11,46| 74,61;74,72 5,76; 5,78
13| C36NsOsHs; 76 11,42 70,47 5,06 |11,39;11,44 70,37;70,41 5,05; 5,12
JUIs  MakCHUMalbHOTO  CKOPOYEHHS  TEpMiHIB
NIPOBEZICHHS ~ €KCHEPUMEHTIB, 3MCHIIEHHS  BHUTpPAaT
MaTepiaiiB, €HEpreTMYHUX BUTpPAT 1 OTPUMAaHHA MpHU
LOMY TaKoOi MaTeMaTW4HOI MOjelNi, sika O aJeKBaTHO
onMCyBajla BIAMOBIOHWI IIpOIlEC, MH BHKOPHCTAIIU
OIITHMI3alilo IJIaHYBaHHS EKCIEPHUMEHTY, TOOTO METOo[
6araro(hakTOpHOT'O IJIaHyBAaHHS EKCIIEPUMEHTY.
[nsxom arpokcumarii eKCriepuMeHTaIbHNX JaHuX
(moOynyBaHHS  (QYHKIII ampokcuMarii) BH3HAYEHO
MaTeMaTH4Hi OMMCH 3aJIKHOCTI BUXOAY Mponykty (%) —o
BiJl TeMIIepaTypH IIpolecy Yacy Ta MacH pearcHTiB (Ha H &=

OCHOBI TIporpamMHoOro makery Statistica). /locToBipHicTh
anpoKCUMallii OLIHEHO 3a JIOMOMOTol0 Koe(illieHTy
kopersnii R (st miniitHoi mapHoi perpecifi).

[ToBepxHIO 3aJIOKHOCTI BUXOAY IPOAYKTY BiX
TEMIIepaTypy TIIpolecy Ta Macd MiJHOTO IOPOLIKY
MIPE/ICTAaBICHO HA PUCYHKY 3.

[ < 40
Puc. 3. [ToBepxHs 3aJIe)KHOCTI BUXOIY IPOLYKTY

PiBHS[HHH, 110 OIMCYy€E Nany SaJ'Ie)KHiCTB, HACTYIHEC!:

Y (x5, x2) = -126,8828+3,2407x,-67,7972-x; - 0,0147x,
+ +0,8814-x;x,-16,4167x,° (D
JIe X; — TeMIIepaTypa Iporecy, Tpa.; X; —Maca Mifi, T.
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Innosayitini 00CaiONCen s Y HAYKOSUX poHOmax Cmyoenmis
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Puc. 4. Ominka JOCTOBIPHOCTI alpOKCHMAIIi{ 3a1eKHOCT.

1 (r opomdenis ) J 5 gndenindopmasar
4 opomHadTaIeBHii aHTiTpH)
AuMeTHI(opMamin
MiaHHii Hopomok

11 Ej BOI2

4 3'% pudeningopmazana 1)
denitnadTanesoro anriapuay

) e

4 3'% pndenindopmazanc 1)
denitnadTaneBoro anrigpugy

Ha ocHoBI npuBeneHnx qaHnx 3po0JIeHO BUCHOBOK,
IO PIBHSHHSA, SIKE OTPUMAHO WUISXOM alpOKCHUMAIil
JIaHWX, aJeKBaTHO OIUCYE 3aJICKHICTh. 3HAYEHHA
koedimienty  kopemsamii  R=0,965  cBigumth  1mpo
KBaJpaTUYHUI 3BSI30K MK BHUXOAOM IIPOAYKTY Ta
TEMITEpaTypOIO MPOLECY 1 MACcOIO KaTasi3aTopy.

Jlani Ha pucyHkax 3, 4 BKa3ylOTb Ha B3a€MHHH
BIUIMB TEMIIEPATYPH MPOLECY Ta MacH MiJHOTO ITOPOIIKY
Ha BEJIMYMHY BUXOXy NPOAYKTY. SIK BHAOHO 3 rpadika
3aJIeKHOCTI Ta PIBHSHHS, BU3HAYAJIBHY POJIb Y IIpoIeci
OTPHMaHHS MPOLYKTY BiJirpae Misb.

Po34HH KapGoHATY HATpil0

Mo peakropy F 3

ONTOBA KHCJIOTA 3 lﬁ

f -oxciernnamin

4 3% pudeningopmazanc 1) N
(f -oxcierns ) denimnadraivia

41

10 % postmr

COJIAHOT KHCIIOTH

CI 1

Ha BXO

B rap)

Puc. 5. [Ipuanumosa cxema orpuManss 4-(3',5"-mudenin-popmazano-1')-[N-(B-okcietnn) |-beninnadramimigy

HaBenena MartemMarnyHa MOAENb KOPHCHA JUIA
BCTAHOBJICHHS TEXHOJIOTIYHUX IIapaMeTpiB Ipouecy
orpuMaHHS  (opMmasaHOHA(TANIMIZIB. AJIEKBAaTHICTh
OTpPHUMaHOi 3aJIEKHOCTI IIATBEPDKEHO 3a KpUTEpieM
®imepy npu piBHi 3HauUMocTi 0,05. 3 BUkopucTaHHIM
KOMIT'FOTEpHUX TIpOrpaM BCTaHOBJEHA TI'€OMETPUYHA
OynoBa CHHTE30BaHUX CIIONYK, SKa Ja€ MOXIIHUBICTh
BUSIBUTH  3aJISKHICTh  BJIACTUBOCTEH  CHHTE30BaHUX
CIOJIYK BiJ] TPOCTOPOBOI i30Mepii Monekynu [6].

o

< :
Puc. 6. I'eomerpruna Oymoa 4-(3',5'-mudenindopmazano-1')-
[N-(B-oxcinmpmin)]-deninmradranimiry.

BpaxoByroui pe3ynsraTv AOCHIIKEHb HaMH Oyia
CIpPOEKTOBaHA NPHHIMIIOBA cxema oTrpuManusa 4-(3',5'-
nmudenin-popmaszano-1')-[N-(B-okcierwn)]-peninnadran-
iMify, sKa HaBeaeHa Ha puc.56 [7, 8].

BucnoBkn. Cunre3oBani 1 JOCHiJDKEHI  psan
¢dbopmazaHoHadTamimMimiB. BcTaHOBIEHI  OomTHMAaNbHI
TEXHOJIOTIYHI  IapaMeTph  Ipomecy  OTPUMaHHS
¢dopmazaHoHadranmiminiB  Po3pobiiena  mpuHNOUMIOBa

cxema orpumanssi 4-(3',5'-mudenin-popmaszano-1')-[N-
(B-oxcierwn)]-deninmHadraniminy.
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