Byenesoou

Henro103a (KJIITKOBUHA) — IIUPOKO MONTUPEHUN Yy IPUPO1 MOJI1-
caxapuji. MakpoMoJieKyia [eI0JI031M Mo0ya0BaHa 13 3aJUIIKIB [3-TIro-
KO3H 32 paxyHOK [3-1,4’-TTI0K03UTHOTO 3B’ SI3KY:

CH,0H CH,0H CH,0H
0 H/A 0 H /M QOH
PN g g N
OH /I "Y\OH /I “T\OoH /I
HO |/H H
OH OH ; OH

Oco0nuBocTi OyZAOBM MaKpOMOJEKYJI LENI0JN03U MOJIATAI0Th Y
ToMmy, 1110 Bci OH-rpynu po3raiiioBaHi TUIBKY 13 30BHIIIHLOTO OOKY JIaH-
ora. 3aBJsSKU IIbOMY MDK MaKpOMOJIEKYJIaMU IEJI0J03U BUHHKAIOTh
BOJIHEB1 3B’SI3KHU, 1110 HAJIA€ PEYOBHHI KOPCTKOCTI, pOOUTH ii HEPO3UMH-
HOM0 y Boi. Llemrono3y 3pyuno cxematuano 300paxaru: [CeH;Oo(OH)s],..

[lenr0n03y MIMPOKO BUKOPUCTOBYIOTH I BUTOTOBJIEHHS IITYY-
HOTO BOJIOKHA, MTOPOXY, JaKiB, ruactmac Toio. [ToaidHo 10 Kpoxmaio
LEJII0NI03a 3/aTHa MIiAAAaBaTUCA TIAPOJI3Y [0 TJIIOKO3H, AKy MOTIM
NepepoOIISIIOTh B €TUIIOBUM CIIUPT (T1APOJII3HUIM). XiMIYHI BJIACTUBOCTI
IEJTI0JI03U BU3HAYAIOTHCSI HASBHICTIO TPHOX T1APOKCUIBHUX TPYII.

1. is ayriB i cipkoByrjieno (Mapcepusamisi mejawJosn). [lpu
IbOMY MPOXOJUTh PO3UMHEHHS 1eNtoo3u B po3unHi NaOH 3 yTBoO-
PEHHSAM J1YKHOI LETFOJIO3HU:

[CeH:0,(OH)s], + nNaOH(xonm.) — [CgH;0,(OH),ONa],  (20.19)
a MmijJ yac Mil CIpKOBYIJIELIO HA JYKHY LEI0JI03y OTPUMYIOTh KCAaHTO-
reHaT 1eJII0JI03H.
[CeH;0,(OH),ONa], + nCS, — [CeH:0,(OH),-0-CS-S-Na], (20.20)
[IponaBnroroun OTpUMaHy Macy, epeMillany 3 rIilepoioM, Yepes3
ApiOHI OTBOPH B PO3YMH CYJIb(HATHOI KUCIOTH, OTPUMAIOTh TOHKI HUTKHU
pEreHEPOBAaHOI LIENIOI03U — BICKO3HE B0JIOKHO.
2. HiTpyBaHHS 1EJI10JI03M:
[CeH:0,(OH)s], + 3nHNO; — [CeH-,0,(ONO)s], + 3nH,0 (20.21)

Y pesynbTari 00pOoOKH OTPUMYIOTH TPHUHITPOLETIOIO3Y, 3 SIKOi
BUTOTOBIIAIOTH Ye1)10i0, yeioghan Ta 1HII BaXIUBI MaTepIaliu.
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PO31JI 21. APOMATHUYHI BYI'VIEBO/IHI

21.1 Apenn

Apomamuunumu gy2neeoonamu adbo apenHamu Ha3UBAIOTHCS CIIO-
JYKU KapOOUUKITYHOTO PSATY, MOJIEKYJIH SIKMX MICTATH CTIHKY IUKIIYHY
rpyny — oOeHnzenose Kinvye (IUKIOTCKCATPIEHOBUM ITUKJ), SIKE€ BOJIOJIIE
0COOIMBUMHU (PI3UYHUMU ¥ XIMIYHUMHU BJIACTUBOCTSIMU.

dopmyny Oenszeny (CgHg) 3ampononyBaB Kekyne (1865 p.). Ipo-
Te, HE3Ba)Kal0UM Ha HAasIBHICTb TPhOX 3B’s3kiB -C=C-, njs OeH3eHy He
XapaKTEepH1 peakilii NpUeHAHHS, & B OCHOBHOMY — pEakKilii 3aMIIIECHHS.
Kpim Toro, BiH BusiBUBCSI TepMiuHO cTiikuM. Ha ocHoBI 1iporo Kekyie
3aMporoHyBaB (Popmysly, 3TiTHO 3 SKOI B MOJIEKYJi OEH3EHYy HeMae
(hiKCOBaHUX TOABIMHUX 3B’S3KIB, 1 BUCYHYB 11€10 ocyuisayii (nepexody)

36 'SA3KI8:
0 — 0 o

CyyacHuMu (GI3UYHUMH METOJIaMH BCTAHOBJICHO, IO MOJIEKYJIa
OcH3eHy Mae OYyJIOBY IUIOCKOTO IMIECTUKYTHUKA. YCl 3B’SI3KM MK aTo-
MaMHU KapOOHY OJIHAKOBi, 1oBKHUHA sAkuX cknanae 140 o (1,4 A):

10971 .. H
b N
H\ / H
<- 14071
/X XY\
RPN P
H

[Tiq yac rinpyBaHHs OeH3eHy BUaUIsieTbesa 208 kJ[>k/Moub, 1110 3HaY-
HO MEHIIIE HIXK ciiijJi 0yJio O OYIKyBaTH Ha OCHOBI PO3paxyHKY CyMH TeILia,
0 BUJLISETHCA TpH TiApyBaHHI nukiorekcarpieny (120 xIx/moib).
Pizauns ternor ckimamae 3-120 - 208 = 152 x/[>x/monb. Taky pi3HUIlO
MIK pO3paxOBaHOI M EKCHEPUMEHTAJbHOI0 BEJIWYMHOK HAa3UBAaIOTh
eHepeicto cnpsdceHts ad0 eHepaiero pe3oHaHcy, AKa CBITYUTH Mo 3HAY-
Hy cTabOimizaiito MoJjieKynu OeH3eHy. [1osCHeHHS MiABUIIEHOI CTIMKOCTI
MOJIEKYJIM O€H3€HY B MOPIBHSHHI 3 TMMOTETUYHOI MOJIEKYJIO IHKIIO-
reKCaTpieHy 3 130JbOBAHMMU TOJBIMHUMHU 3B’S3KaMH BapTO LIYKAaTH B
0COOIMBOCTAX Oyn0BU OeH3eHY. ATOM KapOOHY B O€H3€HI nepeOyBae B
sz-ri6pI/IﬂHOMy CTaHi, a 6 p-eJIEKTPOHIB, 110 3ATUIIAINCH (IX I1Ie Ha3H-
BaIOTh T-€JICKTPOHAMH), PO3TAILIOBaHI MEPIEHIUKYISIPHO A0 TJIOIIMHU
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KUIBLIS, iX OC1 IapajielibHl OjJHa J0 OJHOI M YTBOPIOIOTh €JUHY €JICKT-
POHHY XMapy (m-Xxmapa):

BUJI 3BEPXY
Tomy MoOkHa CTBEpKYBaTH, III0 B MOJIEKYJIl OEH3eHY HEMa€ aBToO-
HOMHUX Ti- 1 0-3B’5I3KiB, a B11I0yBa€ThCs iX JIeToKanizalisa abo BUPIBHIO-
BaHHs. YTBOpPEHHSI TaKoi €JIEKTPOHHOI XMapH 3 PIBHOMIPHHUM PO3IIO-
JIOM €JIEKTPOHHOI TYCTMHM MDK yCIMa IIIICThbMa aToMaMu KapOOHY
BUKJIMKA€ OCOOJMBI BIACTUBOCTI OcH3EHY (“apoMaTHYHUN’ XapaxTep).
[cHy10Th Taki cnocoOu HamucaHHs Gopmyiu OCH3EHY:

0 &8 0 O

dbopmynu Kekyne

CyTh NOHATTSA “apoMaTUYHMI” XapakTep abo ‘“‘apoMaTUYHICTH
BKJIIOYAE:

1) nenokaini3zailito n-€JIEKTPOHIB y MJIOCKiH, 3aMKHYTIN CUCTEMI;
2) CXWIBHICTB JIO PeaKIlii 3aMillleHHs, a He TIPUETHAHHS;

3) BHCOKY CTIHKICTh apOMaTHYHUX CIOJTYK;

4) miaAmopsAAKYBaHHS MPaBUITY XIOKKEIS.

E. Xtokkenb Ha OCHOBI KBAHTOBO-MEXaHIYHUX PO3PaXyHKIB chop-
MYJIIOBAaB MPABUJIO, 3@ SIKMM 3aMKHYTI IUKIIIYHI CIIOJYKU 3 KPaTHUMHU
3B’SI3KAMU MOXKYTbh BOJIOAITH apOMaTUYHUM XapaKTepOM 3a YMOBH, LIO
BOHU MICTATh 4n+2 m-enekTpoHiB, ne n=0,1,2,3... — HaTypaJbHUN psia
LIJINX YUCEIL.

Hanpuknaza, y nukiIo0yTaai€Hl YUCI0 T-€JIEKTPOHIB CTAHOBUTH 4,
a B IMKJIOOKTATeTpacH1 — 8:

UKJIO0yTaIl€H [IUKJIOOKTATETPacH

Tomy BoHU HE BOJIOJIIOTH ApOMAaTUYHUMHU BIACTUBOCTSIMH, 11 TaK
3BaH1 AHMUAPOMAMUYHI CNOTYKU.

VY GeH3eHi YuCcio T-eIeKTPOHIB, SIK YK€ BKa3yBajocCs, CTAHOBUTH 6
(n=1). [IpaBuny XrOKKeJs MiANOPSAKOBYIOTHCS 1 CHOJIYKH, 1110 HE € MO-
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XiTHUMU O€H3€HYy, TaK 3BaHl OeH30i0HI apomamuyHi CHOJIYKU, Ha-
TIPUKIIAI;

HC\@_/CH
C
H
X=2(Mn=0) YX=6(mn=1) YX=6(n=1)
LUKJIOMPOTICHUTIH UKJIONEHTAAIEH1 T [UKJIOTeNTaTPUEHITIH
(IMKIOTPOTIEH1I-KAaTiOH ) (IMKIIONIEHTA 1I€H-aHIOH) (Tporimiif)

I3omepist 1| HOMeHKIIaTYpa. /[ apOMAaTUYHUX CIHOJIYK 0 OO
qacy 30eperiiv il BUKOPUCTOBYIOTh Y BEJIHMKIM KUIBKOCTI TPUBiaJIbHI Ha3-
Bu. 3a mpaBwiamu [UPAC 36epexeHo TpuBiaiabHI Ha3BU: JJI1 HE3aMile-
HOT CITOJIYKU — “Oen3er”’, 1jis MOHOITUKIIIYHUX, 3aMIIIIEHUX apOMaTUIHUX
T1IpOKapOOHIB — KyMEH, KCUJICH, ME3UTUJIEH, CTUPEH, TOIYEH 1 LIUMEH.

CH3;— CH—CHj3 CH, CHs
» CHj
H3C CHj
KYMEH KCHJIEH (IT0Ka3aHO opmo-130Mep) ME3UTHIICH
HC= CH2 CH3 CH3

CHsz— CH— CHj
CTUPEH TOJTyeH UMEH (TT0Ka3aHo napa-i3oMep)

[HIII MOHOUMKIIIYHI 3aMillleH] T1APOKapOOHW HA3WMBAIOTh SIK MO-
X171H1 O€H3€Hy a00 OJHIET 3 MEepeNueHuX CHONYK. BKUBarOThCS, alie HE
PEKOMEH/IOBaHi, Ha3BM apOMATUYHHUX CIOJYK, y3STi 3 POCIHCHKOI MOBHU
13 cy(ikcom “oir’’; 6€H30J1, KyMOJI, KCUJI0JI, CTUPOJI, TOJIYOJ 1 IIUMOJI.

[TonokeHHsI 3aMICHHKIB YKa3ylOTh HUGpaMH, 3a BUHSITKOM THX
BUMAJKIB, KOJU TPU HASIBHOCTI BChOTO JABOX 3aMICHHUKIB 3aMmicTh 1,2-,
1,3- a6o 1,4- MOXyTb OyTH TIOCTaBJICHI TTO3HAYEHHSA 0- (Opmo), M- (Me-
ma) 1 n- (napa) BiANOBIAHO. /{71 1BO3aMIlIEHOr0 OCH3EHY-KCHIICHY
ICHYIOTb TPH 130MEPH:

CH 3 CH 3 c H3
» CHg3
CHs
CHj
o-KculieH (opmo-i30mep) M-KCHUJICH (Mema-i30Mep) n-KcuiieH (napa-izomep)
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Panukanu apoMaTU4YHUX TiIpOKapOOHiB, 110 HaWYacTillle BXKHU-
BaIOTHCSI, MepeNiueHi HUK4Ye. ATOM KapOOHY, SIKUM HECe BIJIbHY BaJICHT-
HICTh, TO3HAYAIOTh HOMEPOM 1:

y ,CH3
O O
N\ CHs N CHs
Gbenin TOJILN (TTOKA3aHOo 0-130Mep)  KCHWIILI (TIOKa3aHo 2,3-i30mep)

OckubKH 30epiraerbest Ha3Ba “eHuien” (o-, m- ado n-) A1 paju-
kary CgHy-, nmBoBaneHTHI MOXigHI OCH3EHY HA3WBAIOTh SIK 3aMiIIeHI
(deH1JICHOBI pauKaIu.

JInst panukaiiB, K1 MalOTh €IMHY BUIbHY BaJICHTHICTh y O1YHOMY

JIAHIII031, 30€pIraloTh Taki TPUBiaIbHI HA3BU:
C6H5'CH2' C6H5-CH2-CH2- C6H5-CH:CH-

OeH3mI benernn CTHPHI

21.1.1 Meroau oxep:KaHHA apeHIB

1. OTpuMaHHS 3 IPUPOAHUX JIZKEPeEJI:

a) cyxa meperoHka (0e3 a10cTyny moBiTpsi) KaM’SIHOTO BYTJLJIS.
Byrimna 3a temneparypu 900-1200°C po3mIeInoeTbess Ha KOKCOBHI
ra3, KaM SSHOBYTUIbHY CMOJly ¥ KOkc. Y 1 M° KOKCOBOTO rasy, o CKJia-
naetbest nepeBaxkno 3 CHy, CH,=CH,, Hy, CO, C3Hg, MicTUTBCS TIpH-
omu3Ho Tuibku 30 T Oenszeny 1 10 r Tonmyeny. Y cMmouni, KpiMm OeH3eHy i
TOYEHY, MICTIThCS KCHICHH, (DEHOJIM, TOMIIUKIIYHI apeHH Ta reTepo-
UKJIIYHI cnoyiyku (ycboro Ounpie 100 KOMIOHEHTIB), SIKi 3a OTpeOu
BUJIISIOTE;

0) nepepodka HagTH. ApeHH MOXYTh OyTH BUJILICHI LIJISAXOM Me-
PErOHKH JESKUX COpPTIB HATH (apOMATUYHOI), a TAKOXK IUISIXOM ii mipo-
nizy (marpis 1o 700-800°C) i karamiTHYHOrO KPEKIiHIy (apoMaTH3arlii)
Hadptu. KpiM Toro, MoxiauBa JEriiporeHi3amis ajllUKIIYHUX CIIOIYK
(LIMKJIOTEKCaHy), sIKi BUILIAIOTHCS 3 HADTH.

2. derinpouukiizania aakaHiB (Kazancskui, Ilinate, 3esinch-
KHH).

Y Bumagky HadTOBOro mKepena TAaKWMX alKaHIB MPOIEC Hazu-
BA€THCS apomMamusayicto Hagpmu:
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7 CHs
HZIEI/CH_ CHs e oyaLo, 500°_
HeNsch—ch, Rk |

CIIH3 CHs

2,3-IUMeTHIreKCcal N-KCHUJIEH

3. AJIKisTyBaHHS O€H3€eHY i HOr0 rOMOJIOTIB:
a) peakuis Bropua—®irrira:

OBr + 2Na + Br-CHj “oNaBr OCHg

OpomOeH3eH

0) peaxkuis @pigeas—Kpadrcea:

O) oma 2 Do

4. CuHTEe3 3 OKCUTCeHOBMICHHUX apeHiB:
a) BiTHOBJICHHSI aDOMATHYHUX KETOHIB:

4H
Q C—CH, —il,_ CoHs
Il -H,0
0

MeTU(HEeHUTKETOH (areToheHOH)
0) 1eKapOOKCHUJIIOBAHHS APEHOBUX KUCJIOT:

20 to; .
Oroy = ) v
OH

OeH30Ha KUCJIOTa

B) CILIABJICHHS COJIEd APEHOBUX KHUCJIOT i3 JIyramMu:

C6H5COONa + NaOH — C6H6 + N3.2C03

21.1.2 Ximi4yHi BJIACTHBOCTI apeHiB
J7ist apeHiB HaMOIbII XapaKTEpH1 peaKilii 3aMillleHHS.

(21.2)

(21.3)

(21.4)

(21.5)

(21.6)

(21.7)

I. Peakuii esexTpodiibHOro 3amimenHss Sg. Peakiii Sg MaroTh
10HHUH XapakTep 1 MPOTIKaIOTh Y JBi cTali. BoHn MatoTh 0arato CrijbHOTO
3 peakiis MU eJIEKTPO(UTLHOTO NPUETHAHHS 10 aJKeHIB (dacTuHal, po3main

5). Ha nepuiii cTaii mBUAKO NPOXOIUTH YTBOPEHHS TT-KOMILJIEKCY:

© + R—X —— @R—X

TT-KOMILJIICKC

(21.8)
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Ha npyriit cTajii T-KOMIUIEKC MEPEXOIUTh Y G-KOMILIEKC.

H
R—X > G/ R | X
(21.9)
TT-KOMIIJICKC O-KOMIIJICKC

[Ipu boMy 2 p-€neKTPOHU APOMATUYHOTO CEKCTETY BUXOJSATH 31
CIPSDKEHHS U YTBOPIOKOTh HOBUHM G-3B’s130K (C-R), a pemra 4 p-enekr-
POHU TIEPEPO3IOAUIIIOTECS MIX IT'SITbMa aToMaMu KapOoHy. c-Komir-
JEKC SBJSIE  COOOIO  CHpsDKEHUM  KapOOKaTioH ©0e3 apoMaTUYHHMX
BJIACTUBOCTEH, JIe 5 aTOMIB KapOOHY 3HAXOIATHCS B sz-ri6pHL[H0My CTaHl,
a OIUH — y Sp3-ri6pI/II[HOMy crani. O6unBa 3amicuuku R 1 H nmexats y
TUIOIIMHI, SIKA MEePIEHAUKYIISIPHA IUIOIIMHI OCH3€HOBOT'O K1JIBIIS.

YTBOpEHHSI G-KOMILIEKCY HE MOTPeOy€e 3HAYHOI 3aTpaTH €HEprii, 1
11 HE TIEPEXiTHUM CTaH MOJICKYJIH, a PeaJbHUI MPOMDKHHUI KOMIUIEKC.
Tum He MeHIlIe G-KOMIUIEKC MaJIOCTA0IbHUI Y TOPIBHSAHHI 3 BUXI1JTHOIO
apOMATHYHOIO CTPYKTYPOIO 1 JIETKO MEPETBOPIOETHCS B OCH3EHOBE KiJb-
Ile IUISIXOM BiJIIIeIIIeH s, K npaBmio, mpotony (H).

Po3noain eaekTpoHHOI TYCTUHU CIPSHKEHOro KapOokarioHa (IIUK-
JIOTEKCaJI€EH1I-KaTIOHA) Y G-KOMIUIEKCI MOYKHA 300pa3uTH TphOMa pe3o-
HAaHCHUMU (TPaHUYHUMU) CTPYKTYPaAMHU:

©<'Fj - QE - Qi(m.m)

VYHacIiI0k HE3HAYHOI €HEprii aKkTUBAIlll YTBOPEHHS T-KOMILIEKCY
BIH HE3HAYHO BIUIMBAE HA HAIPSM peakxiiii 3aMilieHHs. ToMy T-KOMILIEKC
4acTO HE BPAaXOBYEThCSA, a PO3TIIANAIOTHCS TIIBKH YMOBHU YTBOPEHHS
G-KOMILIEKCY.

Jlo HalBa)JIMBIMIKX peakiid eleKTPOPITLHOIO 3aMIleHHs HaJje-
KaTh PeakIlii ajdKiIyBaHHsI, TaJOT€HYBaHHs, HITPYBaHHs, CyJIb(yBaHHS
U allJIIOBaHHS.

1. AnkistyBanHs apeHiB (auB. peakuiro @pigeas—Kpadrca):
C,HsX (AICI,)

>

-HX
O o Oreven

CH2:CH2 (A|C|3)‘

(21.11)

beH3en ankutyeTbest Baykue, Hi’XK MOT0 TOMOJIOT — TOJTYEH.
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2. 'ajioreHyBaHHA apeHIB:

-HClI
0e1 o1 dai cai (21-12)
3. HitpyBaHHs apeHiB:

H,S0,
() o 2= ()
LY
{ 3061 441 cAi (21.13)
4. Cyab(pyBaHHA apeHIB:

)+ o = .l

441 AT FI66UOT [ T 42 B&MET 04 (21.14)
5. AUW/IIOBaHHS apeHiB (y mMpuCyTHOCTI KaTajizaTtopiB ®pi-
neas—Kpadrca):

AICI;
@ + RCOCI  — 5~ ﬁ:_ R
O (21.15)
I1. Peakuii HykiaeoginbHoro 3amimenns Sy. Hezamimenunii 6eH-

3€H 13 HYKJICO(PIIbHUMH pearceHTaMu HE B3a€EMOJIE, TOMY IIO IUKJIIO-
reKCaAl€H1], [0 YTBOPIOETHCS IPU III)OMy, IyK€ HECTAOIbHUM:

i 6eeal 63% a3a6ea-

Geeel aaenaa®i % (21.16)
ApeHH 37aTHI pearyBaTH 13 CHJIBHUMHU HyKJeo(iiaMu B pasl Ha-
SBHOCT1 B OEH3€HOBOMY #JIp1 €JIEKTPOHOAKIIENTOPHUX TPy, HAIPUKIIA/L,
NO,-rpymu.
1. Peakuii rizpokcuiiroBannsa apeniB (yBeaenuss OH-rpynn):

_ NO,
ONOZ + NaOH —» CL + Na* + H
(21.17)

HITpoOeH3eH o-HlTpoq)eHon

[Ile nermie peakilisi TPOTIKAE, KOIU B aAPOMATUYHOMY KUIbII
3HAXOJIATHCA JIBa @00 TPU €IEKTPOHOAKIICITOPHI 3aMICHUKH.

2. Peakuis aminyBanHus (yBegeHHsi amiHorpynu — NH,):

3000, P, xaraux.
Cl + NaNH, > NH, + NaCl

661 51 4 GAi 2 % [ 205% ai %3 (21.18)
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VYkazaHa peaxilisi MPOTIKAE BaXKKO, Y dOPCTKUX YMOBax. 3a BBe-
JICHHS B 0-a00 1-TIOJIO’KEHHSI 710 TAJIOTeHY €JICKTPOHOAKIIEITOPHUX TPYII
peaxilisi mpoTIKae JeTie, Yepe3 CTail0 YTBOPEHHS G-KOMILIEKCY:

Cl
-Na* NH2 -Cl

n-HITPOXJIOPOOEH3EH G-KOMILIIEKC n-HITPOAHLIIH (21. 19)

I1I. Peakuii paaukaiabHOro 3amimeHHsi Sg. beH3eH € BITHOCHO
IHEpTHUM JI0 peakii Sg, M0 MOSCHIOETHCS MAJIO CTaOUIBHICTIO
MIPOMDKHOTO pauKaIly:

_ e <5 .
H o h (21.20)

IV. Peakuii npueaHaHH.
1. Illpuennanus BoaHIO (riapyBanHs) (yacTuHa 2, po3aia 3).

2. llpueananns ramnoreniB. Ha cBitm abo mig aiero YP-ompo-
MIHEHHS XJIOP OPUEAHYETHCA 10 OCH3EHY 3a paIMKAJIbHUM MEXaHI3MOM:

C|3' cl
+ 3Cl, —V, — >
/ ~cl -3HCI .
CI” >~ ~C Cl Cl
Cl
TreKCaxXJIOPIUKIOTEKCaH 1,3,5-tpuxiopbeH3eH
(21.21)

V. Peakiiii okMCHeHHsI. Y CHJIy apOMaTHYHOI'O XapakTepy OeH3e-
HOBOI'O sijpa OCTaHHIA He OKHUCHIOE€ThCA HaBiTh HNOj. Tinbku B mpu-
CYTHOCT1 KaTamjizaTopiB Tuny V,Os MNpoTIKae peakxiis, sika Mae€ IMpo-
MHUCJIOBE 3HaYeHHs. I'oMoyiorn O€H3eHy OKHCHIOIOThCA JIeTiie, 31 30epe-
KEHHSIM apOMATUYHOI CTPYKTYPH:

V,0  CH—COOH

+ 450, ——> | + 2CO, + H,0
CH— COOH (21.22)
MaJieTHOBa KMCJI0Ta
, CHs GHa
Oty e Orgom
N CHs I
CHs (21.23)
KyMEH T1APONIEPOKCU KYMEHY
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O30HyBaHHA:
O
- - (@) 0
O3 J o
v10. — |o —’C|) <o © 3H,0 3\H
2 3 —
0] 4 IO\ -3H,0; 20
O3 \ N\ H
L . O
O/
TPHUO30HI] TJIIOKCalh

(21.24)

21.1.3 Teopisi 3amilleHHsI B ApOMAaTHYHOMY SIAPi

Sxmo B 6eH3eHOBOMY sipi nepelyBae sKuii-HeOyab 3aMiCHUK, TO
BXOJDKEHHSI TOI YU 1HIIOT TPYNU MPOXOJUTH CEJICKTUBHO, 3aJI€KHO BiJl
MIPUPOJIU 3aMICHHKA.

Peakiiiina 37aTHICTh aToMa KapOOHY B OCH3EHOBOMY KIJIbIll BH-
3HAYAETHCA:

1) 1oJI0KEHHAM 1 IPUPOJIOK0 BXKE HASBHOI'O 3aMiCHHUKA;
2) IPUPOJIOIO JIFOUOr0 peareHTy (enekTpodis uu HykiIeodin);
3) yMOBaMH MTPOBEICHHS PEaKIIii.

[IpucyTHICTh 3aMICHUKIB MOPYIIY€ PIBHOMIPHHUI PO3MOJILT €JIEKT-
POHHOI TYCTHHM U 1O KIJBIIO 3’ SIBJIIETHCS MOJSAPHICTD — AIbMepHYI0UUlL
epexm (£0).

¥Yci BiioM1 3aMICHUKH TOAUISIIOTH Ha JIB1 TPYIIU.

I. 3amicauku I poay (o-, n-opieHTaHTH B peakUifAX eJIeKTPO-
(disibHOrO 3aMillleHHS):

— 3aMICHHUKH, fIKi MaroTh +/ edpekT 1 He MarTh M-edekty. o miel
Pyl HaJIeXaTh aJIKUIbHI TPYINH, SKI HAMPABISIOTH EJIEKTPO-
GbUTbHUHN 3aMICHUK TIEPEBAXKHO B 0pmMo- 1 napa-moIoKeHHs 1 e
MOJICTIIYIOTh HOT0 BXO/KCHHS;

— 3aMICHHUKH, Kl MalOTh He3HAYHUU -I eekT 1 Benukuid +M edekr.
Cronu Hanexath rpymnu -OH i -OAIK, -NH,, -NHAIk 1 -N(AIK),. 11i
3aMICHUKH 3HAYHO MPUCKOPIOIOTh peakilii eaeKTpOPIILHOrO 3aMi-
IIICHHS 1 HAIpaBISIOTh HOBUM 3aMICHUK B opmo- 1 napa-rojo-
KEHHSI;

— 3aMICHHUKH, Kl MalOTh BEIUKUHU -/ eeKT 1 HeBeNUKun +M edekT.
Crou HanexXaTh rajioreHd. Y HacHiI0K BeIUKoro -/ eexry, rajio-
TC€HU 3aTPYAHIOIOTh MPOTIKAHHS peakiii Sg, aje HampaBisIOTh
3aMIIECHHS B Opmo- 1 napa-noja0KeHHS:
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||4 O) O)
! C @
0,— = 8,— >0, 0,— = 0,— >0, 0, = d,+<9,+

II. 3amicauku II poay (m-Opi€HTAaHTH B peakIifiX eJEeKTPO-
(pisTbHOTrO 3aMillleHHS):

— 3aMICHHUKHU, SIKi MawoTh -/ 1 -M edextu. Croau Hamexarb Tpynu
-NO,, -CN, -COAIk, -CHO, -COOR, -CON(AIK),. 1i 3amicHHKHN
CUJILHO 3aTpPYJHIOIOTH MPOTIKAHHS PEeaKiii Sg 1 HaMNpaBISIOThH
3aMICHHK MEPEBAKHO B Mema-TOI0KEHHS:

cy X
H— C=¢
o0,Ft=9,t>9,+t

— 3aMICHHKH, SIKI MalTh -/ epekt 1 M edekr, 1mo IOpIBHIOE HYIIIO.
Cromu Hanexats rpynu -N(CHgz),, -CCls. 1li 3aMicHUKH CHIIBHO
YTPYIHIOIOTh MPOTIKAHHS Peakiliil Sg 1 HampaBJsSIlOTh 3aMICHUK Y
Mema-TIOJIOKEHHH.

Kpim ykazaHux JBOX Ipyl 3aMICHUKIB, € 3aMICHUKH 3MIIIAHOTO
XapakTepy, 10 MalTh OJHOYACHO fK +/, Tak 1 -/ edekT, ane M-edexr,
sakuii gopiBHioe Hymo. Crogum Hanexare rpynu -CH,-NO,, -CH,CI,
-CHCl,, -CH,OH. 1li 3amiCHUKH ACIIO CHOBLILHIOIOTH peakiiro Sg i
Jal0Th Y PI3HUX CIIBBIIHOMIEHHAX CYMIIIl TPHOX 130MEPIB.

3a CWIOK OpIEHTYBAJIBLHOIO 3aMIIICHHSI 3aMICHHKHA PO3TaIllo-
BYIOThCA B psiou [ onnemana:

-O > -NH,>-OH > -OR > -NH-COR > -I> -Br > -Cl| > -F > -CH; — qyis I poxy

-COOC,H5 < -CN < -COCHj; < -CHO < -NO, < N," — s I1 pony
3aMICHUKH, 51Kl 3HaXOATHCS B OEH3E€HOBOMY KUJIbIli, MOXKYTh B3a€-
MOJIATH 3 ICHYIOUUMH JBOMA IUIsIXaMU: 1 — 3a paxyHOK 1HIYKI[IHHOTO
edexry (#]) 1 2 — 3a paxyHOK Me3oMmepHoro edekry (#M). Hanpsim nux
€JIEKTPOHHMX €(eKTIB MOKe 301raTucs abo He 30iraTucs:

O- 06+ o)
e oL

S_Q Q S + O
i>< ﬂ i»’ —>-M
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VY Bumnagky 30iry HampsiMiB 3MIIICHHS €JIEKTPOHHOI T'YCTUHU BU-
pilaJibHEe 3HAYEHHSI Mae€ Me30MepHUM edekT. Bupimanbaum dakropom,
KWW BHU3HAYAE HAIpPSIM peakilii eJeKTPOpIILHOIO 3aMIIIEHHS, € BIUIUB
3aMICHHKa Ha CTIHKICTb YTBOPEHOTO MPOMIKHOIO G-KOMIUIEKCY. Tak,
3aMICHUKH | pojy, sSIK1 BOJIOZIIOTH, SIK mpaBuiio, +/1 1 +M-edexrom, mia-
BUIIYIOTh CTIMKICTh G-KOMIUIEKCY B O- 1 n-TIOJIOKE€HHSIX, 3aBJSKH YacT-
KOBIM KOMIIEHCAIlli MO3UTUBHOTO 3apsay 3a paxyHok +/ 1 +M-edexrty
3amicHuKa. [Ipyu iboMy B M-TIOJIOKEHHI X-3aMICHUK Yy CIPSIKEHHI y4acTi

He Oepe:

( fin,

{ X ) X
Crr ¢ WX

binemm criiiki mig gac BBeaeHHs 3amicHuKIB I poxy (-1, -M-edexT)
O-KOMIUIEKCH B PEAKIlisAX Sg YTBOPIOIOTHCS, SKIO 3aMICHUKH 3HAXO-
JISITHCS B M-TIOJIOKEHHI.

VY Bumnanky peakiiii Hykjaeo(pUIbHOTO 3aMillleHHsI BU3HAYATILHUMU
OynyTh (hakTopH, AKi CTaOUTI3YyIOTh HETATUBHO 3apsKCHUN MPOMIKHUN
KOMIUIEKC. EJeKTpOHOAKIIENTOPHI 3aMICHUKH, K1 3HAXOASITHCSI B 0pmo-
1 napa-nojaoXeHH1 BIHOCHO MICIIS 3aMIIIEHHS, 3HAYHOIO MIPOIO TOJIET-
yI0Th HYyKJIeo(uIbHE 3amilieHHs. [IoCaiIoBHICT, 3MIHM peakiiiiftHoi
3JIaTHOCTI TaJIOT€HIB B apuiTaJIOreHijax y peakiisx Sy, 3a3BU4aii, Taka:
F>>CI>Br>1I.

TakuM 4YMHOM, peakilis 3aMilIeHHs Il TOMOJIOTIB OCH3EHY MOXKE
MPOTIKATU TEOPETUYHO YOTHUPMA IUISTXaAMU:

1. 3amicHuk I poay, pearenr ejqekTpoiabHUM, Sg:

5- CHj
N »NO;
o~ -=-CH; + NO, (HNO3) —— + OZN_Q CHs
5=
o-130Mep n-izoMep (21.25)

(TyT 1 nani 31HaKk + ab0 — BKa3ye Ha BIAHOCHY BEJIMUUHY 3apsidy Ha aTOMi
KapOoOHy.)
2. 3amicHuk II pony, pearenr egexkTpogiibHUM, S¢:

S+ o NO,
5} + ®—> N02 + SO3H+(H2804) —_— ©\
SO5H

§+ = 54 > §+ (21.26)

M-130Mep
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3. 3aMiCHnK II pony, peareHT HyKJIeOPUIBHUT, S\:

§

i No2
§+ <j>»No2 + HO (NaOH) —= ©: Ho~<j>—|\|o2

§+ = 8+ > §+
o-130Mep n-isomep (21.27)
4. 3amicauk 1 pony, peareHT HYKJIe0(iIbHUH, SN. 3a3HayeHi
peaKuu MPOXOJATE JYHKE BaXKKO 1 IX MPUKJIAJH 3 JTOCTOBIPHO BIJIOMHUM
MEXaHI13MOM HEB1IOMI.

OxpeMi npeCTABHUKHN aApeHiB

ben3en. [/loHenaBHA OCHOBHUM JIKEPEIOM OTPUMAaHHA OEH3EHY
Oyna Kam’sHOBYTiIbHA CMOJa, OJEpXaHa CYXOI0 MEPErOHKOH Kam’s-
HOTO BYruuid. BeH3eH OTpuMyIOTh JAETIIPOIUKIIIZAILIEI0 TEeKCaHy i
JEMETUITIOBAaHHAM TOJTYEHY U KCUJIEHIB:

- 0 -
QCHg b oH, 200700 46MMa + CH, 128

» CH3

0
+ 2H, 500-700°, 4 6MHa= + 2CH,

CH, (21.29)

beH3eH BUKOPHUCTOBYIOTh SIK PO3YMHHUK, a TaKOX SK BUXIIHY

CUPOBUHY B XIMIYHIA MPOMMCIOBOCTI. 3 OCH3E€HY OTPUMYIOTh CTHUPEH,

HEOOX1THUM JIJI1 BUTOTOBJIEHHS TJIACTMAC 1 CHHTETUYHUX Kay4yKiB THUITY
CKBC (cniBnonimep Oytanieny-1,3 1 ctupeny):

+ CHy=CH, A% OCZHs ﬂ CH=CH,

2
eTUI0EH3EeH CTHPEH (21.30)

Tosyen OTpUMYIOTH 13 KaM SHOBYTUIBHOI CMOJK a00 PEaAKIIEI0
Jeriapoiukiizanii rentany. lle po3unHHUK 1 CUpOBUHA AJISI TPOMUCIIO-
BOI'O OPTraHiYHOTO CUHTE3Y.

KcuieHu oJepKyroTh TaKoX 13 MPOAYKTIB MEPEpOOKU KaM’ SHOTO
BYTULIS 1 JIETIIPOIMKITI3AIlll OKTaHIB. Y TBOPEHY CyMIIIl 130MEPHUX KCH-
JICHIB PO3JUISIOTh HA YUCTI KCWJIEHU PI3HUMHU MeToaamu. Bukopuc-
TOBYIOTh SIK PO3YMHHUKA KOMIIOHEHTH BHCOKOOKTaHOBUX OCH3HHIB,
CHUPOBUHY JIJIs1 MPOMHUCIIOBOT XiMii.

Crupen orpumyioTs 3 OeH3eHy i BHUKOPHCTOBYIOTb Il CHHTE3Y
MOJIIMEPIB 1 CHIBIOJIMEPIB Ha OCHOBI MOJIICTUPOJIY Ta 1HIIUX BHUCOKO-
MOJIEKYJISIPHUX CIOJIYK, II0 MaloTh IIMPOKE BHUKOPUCTaHHSA B IpO-
MHCJIOBOCTI Ta TTOOYTI.
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IIpoMucI0Be BUKOPUCTAHHS O€H3€HY U TOJIyeHY:

+Cl,
— PO3YMHHUK
Cl =7 CI—O cl

+HNO, Q NO, [H] Q NH, »  OapBHuKI,
Ky

CsHe

aHITIH
+CH,=CH-CH, CH(CHa), IJIACTMACH,
OapBHHKH,
KyMeH T OH — UKy
+NaOH BUOYXOBI
+H,SO a /
FHN 1) [O], 2) NOCI, ‘
L L 3) 1 4044061 6aai iy NH CHHTETHYHI
- Cl:O BOJIOKHA
tuiTorekean KanpoJiaKTaM
O
+0,/V,05 C\/
> [ 0O — nojiecTepu
C MaJIETHOBHI

A O anrigpun

+CH,=CH, 710, {0 TUIACTMACH,
< 5 C,Hs _£nY, to CH=CH, —> cunreTnuni
Kay4yKH

eTHIIOCH3EH CTUpCH
(21.31)
+Cly, h .
2 v QCHZCI i QCHCIQ
XJIOPUCTHI OEH3MIT XJIOPUCTHIA OEH3UITIIEH

\j

O
bhar: QCHO 10, QCOOH

C6 H 5C H3 OeHzasbaeris OeH30liHa KucIoTa
+HNO +HNO
N AN
. O2 N 02
HITPOTOITYCH TPUHITPOTONY€EH
(BuOyXiBKa)
+H,

_ + CH, OapBHHKH, JTIKN (2132)

NEMETWIIOBAHHS =~
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PO3/11J 22. APOMATHYHI CYJIb®OHOBI KUCJOTH
TA IX MOXIJTHI

22.1 HomeHKJ1aTypa, METOAM OAE€PKAHHSA I XIMiYHI BJIACTUBOCTI
APOMATHYHUX CYJIb(POKUCIOT

Ha3Bu apoMarnyHux CyJb(OHOBUX KHCJIOT, y SKUX aTOM CYJIb-
bypy 6e3mocepeaHb0 3B’S3aHHUI 3 OPraHIYHUM 3aJIUIITKOM, 32 HOMCHK-
JATypol0 3aMIIIEHHS YTBOPIOIOTh IIISXOM JIoJlaBaHHSA mpedikca
“cynmpo-" abo cydikca “-cynpoHOBA” 10 HA3BM apOMATHYHOI CIO-
JyKU. Y TBOPIOIOYM HA3BM COJICH, 3aKIHYEHHS ‘‘-OBa KUCJIOTA 3MIHIOIOTh

29

Ha “-aT”’.
HO3S \

CH3—®— SO4H HOOC —@— SO5H @— SO3Na

2,4-tonyennucynbPoHOBA KUCIIOTAa  n-CyTh(OOCH30MHA KACI0Ta  HATPild OCH3EHCYIh(OHAT

30epiratoThbCsl TpUBiaJIbHI HA3BU:

NH> NH,» NH»
SOzH SO3zH SO3K
cynb(daHiIoBa KUCIOTA Ha(TIOHOBA KHCIIOTA HaTiOHAT KaJliIo

Sk BHUHSATOK TIIPOKCH- 1 aMIHOMOX1AHI OeH3eHy 1 HadTajeHy, sKi
Mmictath SO3zH-rpyny, MOXyTh OTpuMyBaTH Ha3Bu (eHoi-, HAPTOINI- i
HaTIIaMIHCYJIb()OHOBUX KHCIIOT.

OH HOS NH, “OH
O .
SO3H SO3H SO3Na
(dhenon-4-cynbonoBa 1-nadrmnamin-4,8-nucynbdoHoBa 1-nadron-5-cynpdonar
KHCII0Ta, 4-T1IpOKCHU- KHCII0Ta, 4-aMiHO- HATpiIo, S-TiAPOKCH-
OeH3eHCyIb(OHOBA 1,5-na¢ranenucynbdoHoBa 1-nadranencynbponar
KHCIIO0Ta KHCJIOTa HaTpito

MeToau oaep:KaHHS
1. lisst konnenTpoBanoi H,SO, Ha GeH3eH:

C6H6 + HO-SOgH C6H5-803H
H,0 (22.1)
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BBaxkaroThb, 110 HYKJICO(DUIBHUN pPEareHT YTBOPIOETHCS 3a peak-
II€10:
3HZSO4 — H3()+ + 2HSO4_ + HSO3+ (222)
rigporeHcyab(OoHIEBUI KaTiOH
[To3uTuBHUIN 3aps] pO3TAIIOBAHUN Y T1APOCYIb()OHIEBOMY 10HI Ha

aToMmi cynbdypy:
H SO;H SO3H

@ + HSO0; + SOpH" upmixe, HSOy ———=
-H,S0,

(22.3)
bensen cynpdyerhcs konueHtpoanoro H,SO, Baxko, nerme —
TOJIY€H, KCHJICHU Ta 1HIII AJIKIJI3aMIIIEeH] TOMOJIOTH OCH3EHY.

2. lis ojeymy Ha Oen3zeH. ATom cyinbdypy B Mojekyai SOj
(po3unn SO3 B cyJb(aTHIN KUCIOTI — OJE€YyM) XapaKTepU3yeThCs 3HAU-
HAM AehIIUTOM eJIeKTPOHIB 1, SIK HACIIJOK, camMe e aToM ITOBUHEH
3B’SI3yBAaTHCS 3 aTOMOM KapOOHY apOMaTUYHOTO fJIpa.

O~ 8+ [N
S=0 abo S=0
0~ o7 v

[Tpuuomy SOz sk cynbdyrounii areHT OUIbII PEKIIMHO 3IaTHUH,
HiK HySOy:

SO3 i
MBUIKO 3 TOBUIBHO SO -4 H+
MIBHJIKO @ SOsH
LIBUIKO (2 2 4)

Sk moOIYHI TMPOAYKTH peakiiii CyJb(yBaHHS YTBOPIOIOTH C)/ib-
QoHu:

CsHsSO,0H + CgHg + SO3 — CsHsSO,CeHs + H,SO4 (22.5)
nudeHicynbpoH

3. CyabdyBaHHs OeH3eHCYJIb(OHOBOI KMCJIOTH Ta IHIIUX I0-

MOJIOTIiB OeH3eHy. Y peakiisix Sg cyiabdorpymna opieHTye HOBHM 3amic-

HHUK Y M-TTIOJIOKCHHA:

oJeyM
—>

+ 503
SOH (22.6)

M-OeH3eHINCYIb(POHOBA KHCIOTA
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Y Bumnanky cyiab(yBaHHS alKUIOCH3EHIB CyJbQorpyrna crpsiMo-
BYETBHCSI B 0- 1 N-TIOJIOKEHHS:

» CH3
oot e (X s
SO4H

0- 1 n-TOIyeHCYNb(OHOBI KHCIOTH (22 . 7)

@izuyni Ta XximiuyHi BaacTUBOCTI. ApeHCYIb()OHOBI KHUCIOTH
SABJISIIOTH COOOI0, B OCHOBHOMY, KPUCTQJII4YHI PEUYOBUHHU, PO3YMHHI Yy
Bojl. Ile CuiabHI KMCIOTHM ¥ y BOJAHOMY CEpPEIOBHIII BOHU IMOBHICTIO
ioH130BaHi. Cynbdorpyna € 10CUTh PEaKIIMHO3AATHOO 1 ISl apEHCYIIb-
(hOHOBUX KUCIIOT XapaKTEPHi TaKl TUIIH TEPETBOPEHb:

peaxilii cyJabporpynu;

peakIlii 3aMimieHHs cyabGOTrpynu Ha 1HIIIL;

peakKIlii 3aMilIeHHs TAPOreHy B 0€H3€HOBOMY KiJbIIi.

XiMi4HI BJACTUBOCTIi APOMATHYHHUX CYJIb(POHOBUX KUCJIOT.
1. Peakuii cyabgorpymnu.
1.1. YTBOpeHHs1 coJieil. ApeHCYIb()OHOBI KUCIOTH YTBOPIOIOTH
CTIWK1 COJI.
CsHsSO,0H + NaOH —> (CgHsSO,0ONa + H,0O (22.8)
JIst BUIIIEHHS IUX COJIEH 13 pO3YMHIB BUKOPHUCTOBYIOTH XJIOPH]T
HaTpito (“BUCOJICHHS CYJIb(POHOBUX KHUCIIOT).
1.2. YTBOpeHHs XJopaHriapuais (cyab(oxJ0puaiB):
CeHsSO,0H + PCls — C¢HsSO,Cl + POCI; + HCI (22.9)
OeH3eHCYIb(HOXITOPU]
Ha mnpakTuii HalyacTiiie BHUKOPHUCTOBYIOTh XJIOPCYJIb(OHOBY

KHUCJIOTY:
20
+ 2HO-SO,-CI ——> Q S—Cl + H,SO, + HCI
HaJIUIIIOK \O

OeH3eHCYIbHOXITOPU/T (22 . 10)
Cynbhoxa0puau € BUXITHOK CUPOBUHOIO JJISi OTPUMAHHS 1HIIHUX
HaIIBIPOAYKTIB.
1.3. YTBOpeHHs cyab¢oHaAMIAIB:
CeHsSO,Cl + 2NH; — CgHsSO,NH, + NH,CI (22.11)

OeH3eHcynbhoHaMI
CynbhoHaMiiM TMPOSBISIOTH CJIA0KI KHUCJIOTHI BJIACTUBOCTI U
PO3YUHSIOTHCS B JIyTax:
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CO O
Iy, -H C a2y
c6H5—ﬁ—N/H E Gy TN+ W

0 0 (22.12)

cynb(hoHaMIT-aHIOH
Cynbhonamin-anion BusBiIse HykiIeodiapHi BractuBocti. Moro,
HaIpUKIaj, XJIOPYOTh:
C6H5SOZNHN3. + 2HOClI ——

260 — > CgHsSO,NCI, + NaOH + H,0
OeH3eHCY b OHANXIIOPaAMIT
CeHsSONH;, + Clp (auxnopamin B) (2213)

JlaHuii rajoreHamiH € CHJIbHUM OKHCHHUKOM, HOT0 BUKOPHUCTO-
BYIOTh it Je3iHdexiii. Jisg 1i€i MeTH IMHUPOKO BUKOPUCTOBYETHCS
xnopamin-T (nampiesa cine N-xn0po-n-moayencyib@onamioy):

cl
ch—Q s0,—N. - 2H,0
N\ Na

1.4. BinHoBJiIeHH CyJab(porpymnu:

Z H,SO
CoHsSOH ————2"4%  CoH,SH (22.14)

TiodeHon

2. Peaxuii 3amimenns cyabsgorpynu. Cynsdorpymna 3B’s3aHa 3
KapOOHOM OEH3EHOBOTO KUIbIA HE Ty>Xe MIIHO i Moxe OyTu Biauien-
JeHa 3a JIOMOMOTOI €NeKTPO(DUIBHUX 1 HYKICOPIIbHUX pEareHTIB 3a
CXEMOIO:

Ar-SOsH + E'X~ — Ar-E + XSOsH (22.15)
Ar-SO;Na + Na'Nu~ — Ar-Nu + Na,SO, (22.16)

2.1. Peakuii rigpoi3y. Ileperpita mapa 3maTHa BUKJIMKATH
TiapoJii3 cyabhOorpynu:

H*, 120-150°C
CeHsSOsH + H,0 = CgHs + H,SO, (22.17)

2.2. Peakirii J1y;KHOTO CILUIABJICHHS

0
CeHsSOsNa + 2NaOH —2230Co ¢ H.ONa + Na,SO; + H,0 (22.18)

(beHoNAT HATPIIO

CeHsONa + SO, — CzHsOH + NaHSO; (2219)
denon
[Tox16HUM METOI0M MOXKHA OTPUMATH HITPUIIU U aMiIu:
Ce¢HsSO3Na + NaCN — CgHsCN + Na,SOs5 (2220)

OCH30HITPHUIT
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C6H5CN + 2H20 — C6H5COOH + NH3 (2221)

OeH30liHa KHCI0Ta
HyxkneodiibHOMY 3aMIIIEHHIO CYJIb(QOTPyNu CHPHUSIOTH €IEKTPO-
HOAKIIETITOPHI BJIACTUBOCTI CYJIb(OrpyIiy, 3aBAIKA YOMY Ha aTOMI Kap-
OOHY BUHHUKA€E NESIKUM MO3UTUBHUHN 3apsiji, 110 MOJETIIYE aTaKy HYKJIeo-
(b1UIBHOTO peareHTy:

PN

@8—»303H + N — QNU + SOsH
¥ (22.22)

3. Peakuii 3amilnieHHs1 rigporeHy B OeH3eHOBOMY Kiabmi. Sk
y’Ke 3a3Hayanocs, cyibdorpyna gk 3aMicHUK 11 poay 3aTpyaHIOe eleKT-
podiabHEe 3aMIIICHHS W OpIEHTY€ HOB1 3aMICHUKH MEPEBAXHO B M-TIO-
JIO’KEHHSI.

3.1. 'ajioreHyBaHHA:
SO3H SOgH

+
CL(CI")

cl (22.23)

M-XJI0pOeH3eHCYIb(OHOBA KHCIIOTA

3.2. HitrpyBanHus:
SO3H SOzH

HNO; (NO,")

NO, (22.24)

M-HITpOOEH3eHCYIb(OHOBA KHCIIOTA

BuxkopuctanHs apeHCyJIb(POHOBUX KHCJIOT.

n-TojyeHCyJIb()OHOBA KHCJI0TA BUKOPUCTOBYETHCSI B OPraHIuHO-
MY CHUHTE31 K KUCIUW KaTaai3aTop.

ApeHcyabdoHAMIIN € OCHOBOIO CHHTE3Y CyJb(aMiIHUX Iperna-
paTiB (JIIKIB) — CTPEOTOLUAY, HOpCyab(azomny, (pranazony Ta iH.

[Tix yac cynpdyBaHHs ankinOeH3eHiB ankuibHUMHU Tpynamu Cg-Cis
OTPUMYIOTh AJIKUIAPEHCYIh()OHOBI KUCIOTH, COMl AKUX — CYIb()OHOIHN —
€ e(pEKTUBHUMH MHUIOUYHMMH 3aC00aMU.
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22.2 Cnioco0u o1ep:KaHHsA, BJIACTUBOCTI TA BUKOPUCTAHHS HATPi€BOI
COJIi XJIOpaMiay N-ToJryeHCcyJab(okncioTu, MOHOXJI0paminy T,
N-xjoproayencyabpamin narpiii (C;H;CINNaO,5*3H,0):

Kpucraniyna pedoBrHa 0170r0 KOJIBOPY 13 3amaxoM XJIOPY; Trom:.
160-185°C (3 posknaganusM). Momnsapua maca 281,67. TexHiynuii mo-
HoxJsiopaMmiH T siBJisie COO0I0 KpUCTANIOTIApaT HATPIEBOI COJI1 XJIOpaMidy
N-TosyeHcynb(hoHOBOT KMCIOTU. Po3unHHICT y cinpTi 3a 20°C ckianae
7,5 %, cIUpTOB1 PO3YMHU HE CTIMKI, B IHIIUX OPraHIYHUX PO3UYMHHHUKAX
Hepo3unHui; y Boji 3a 20°C po3zuunsierbes a0 12 %. Mounoxmnopamin T
i yac 30epiraHHsl B TEMpPSABl Y 3BUYAMHUX yMOBaX CTIWKUHN; TpUBaje
HarpiBaaHs 3a 60°C 1 BuIle nTpu3BoAUTh 10 poskiany. [Ipu 175-180°C
PO3KJIaJ IPOTiKae OypPXJIMBO, 13 3aiMaHHAM. [[pakTHYHO HENTKIIJTUBUH.

Cnoco0u oxepkaHHsa MOHOXJIOpaMiny T
1. XnopyBaHHsI JIy>)KHOT'O PO3YMHY A-TOJYEHCYIb(PaMiTy XJI0pOM:

ch—@— SO,NH, + 4NaOH + 2Cl, — » ch—@— SO,N(Na)Cl +

+ NaOCI + 2NaCl + 3H,0 (22.25)

2. Bzaemopis nuxiopamiay N-TOJYEHCYIb()OKUCIOTA 3 BOJHHUM
PO34YMHOM 1IKOT'0 HATPY:

ch—Q SOzNC|2 + 2NaOH _HO> H3C—QSOZN(N3)C| + NaOCl
-2

(22.26)

3. Bzaemonis n-TonyeHcynbhamigy 3 TiMOXJIOPUTOM HATPIKO YU
KaJIBLIIIO:

ch—O SO,NH, + NaOCl — H3C—QSOZN(Na)CI + H,0

(22.27)
XiMIYHi BJJaCTUBOCTI MOHOXJIOpaMiHy T
1. T'ioponiz. Monoxyopamin T y 3BHUYaliHMX YMOBaX BiJHOCHO
CTaOLIbHUI Yy BOJHMX 1 JIY’KHUX PO3UYMHAX; MPU KU ATIHHI 3 BOAHUM
PO3YMHOM iIKOTO HATpPy MOBUIBHO T1POJII3YETHCS 3 YTBOPEHHSIM H-TO-
ayeHcynbhamiay:
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ch—O SO,N(Na)Cl + H,0 —> ch—QSOZNHZ + NaOCl

(22.28)

2. Iliponi3. 3a narpiBanus 10 100°C moBHICTIO BTpayae KpUCTa-

Ji3aniiHy Boay; O€3BOJIHA CLIb CTIMKA, 3a HArPiBaHHS HE IUIABUTHCS, ajie
BUOYXae.

3actocyBaHHs MOHOXJI0OpaMiHy T

Monoxnopamin T BUKOPHUCTOBYIOTH K €PEKTUBHUHU Ne31HPIKYyIO-
yuil mpemnapar 1 BigOUTOrouni 3aci6. Sk nmesiHdikyrounii 3acid oro
3aCTOCOBYIOTh y BUIIAAI (,2-BiICOTKOBHUX BOJHUX PO3YHHIB MPOTH TY-
OepKynb0o3HUX, TU(PO3HUX Ta 1HIKMX MIKpoOiB. Ilig yac 06poOKku mikap-
HSIHOI OITM3HM BiH HE pyHHY€ BOJOKHO TKaHWHH. J[na ne3indexii pyk
3aCTOCOBYIOTH 0,5-B1ICOTKOBI pO3UMHHM XJiopaMiHy. MoHoxmnopamin T
3aCTOCOBYIOTH JJIsI 00JAaropoyKyBaHHSI TEKCTHIIIO; 3aBIASKH HOTO OKHC-
HIOIOYUM BJIACTHBOCTSIM, BiJIOYBAa€ThCS PO3ILIIXTYBaHHS U BigOLIIO-
BaHHS TKAaHWHU. BUKOPUCTOBYIOTH XJIOpaMiH 1 B aHATNITHYHIA XiMii SIK
3aMIHHUK PO3YHUHY HOJY.

22.3 Cuocodu ogep:xkaHHsA, BJACTUBOCTI Ta BUKOPUCTAHHS
n-XJI0pOeH30J1CcyabpoKkucIoTH-TuXJI0paminy Xb

CIOSOZNCIZ

n-Xnopoenzoincyibpokuciora (auxiopamin Xb) sBisie co0oro
KPUCTAIIYHY PEUOBUHY OUIOr0 YW CBITJIO-)KOBTOTO KOJbOPY; T. IUI.
83°C, nacumnna ryctuda npu 20°C 660 KI/M. MousekynsipHa Maca
256,47. Y Boai nmpakTuuHO Hepo3unHHa (ripu 70—75° 1 85-90°C po3uu-
Hs€ThCs, BiAmoBiaHO, 0,05 1 0,13 %). JloOpe po3BOUTHCS B OPraHIuHUX
PO3UYMHHUKAX, 30KpeMa, B JUXJIOpPETaHl U YOTHUPUXJIOPHUCTOMY BYTJICII;
PO3UMHHICTB Y auxjopetani npu -20, 0 1 20°C ckianae, BignoBigHo, 25,
35146 %.
Huxnopamin Xb BUKOPUCTOBYETHCS SIK YK€ CUIBHUN XJIOPYIOUUH,
ne31HdiKyounil 1 Jera3yroduil 3aci0 y pi3HUX rajny3sx.
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Cnoco0u onepxkanus quxjopaminy Xb

1. XnopyBaHHS Jy»KHOT'O PO3UMHY A-XJIOPOCH30JICYIb(amiay razo-
MOAI0OHUM XJIOPOM:

+2NaOH, 2Cl,
Cl SOZNHz >NaCl 2H O: Cl SOZNC|2
-2NaCl, 2H, (22.29)

2. XJopyBaHHs BOJIHOI CYCII€H31i n-XJIOpOeH30Jcyab(paMiay razo-
MOIIOHUM XJIOPOM:

2Cl,, H,O
"2HCl, H (22.30)

3. XiiopyBaHHsI BOOHOTO po3uuHy Na-moHoxsopaminy Xb raszoro-
JT10HUM XJIOPOM:

ClOSOzNN&Cl + Cl, — ClOSOgNClz + NaCl
(22.31)

Jlabopamopnuit memoo ooepycanusn ouxnopaminy Xb

Huxnopamin Xb ofepxyoTh Npu XJI0pyBaHHI 1-XJIOPOEH30JICYJIIb-
daminy 3a peakiiero (28.17).

o po3uuny iakoro Hatpy (57 r NaOH y 350 Mi BoaM) 10J1ar0Th
109 r n-xnop6enzoncynabdaminy. [locTynoBo npu nepemMiiryBaHHi i TeM-
neparypi 25-30°C 4depe3 po3uMH MPOMYCKAKOTh ra30MoA10HUN XJIOp 3
pPO3paxyHKy 2 MOJdb XJopy Ha 1 monb n-xnopOeHzoncyibdhaminy. Bia-
GIIBTPOBYIOTH OCaJl IUXJIOpaMiHy b, 110 BUIIIMBCS, TPOMHUBAIOTH HOTO
BOJIOIO JIO BIJICYTHOCTI XJIOP-IOHa B MPOMHUBHHUX BOAAaX 1 CyliaTb IpHU
temneparypi, He Bumid Hix 45-50°C. OpepxyroTb Tak 138 r 1u-
xnopaminy Xb (Buxin 95 %).

Ilpomucnosi cnocoou eupoonuymea ouxinopaminy Xb

Y mnpomucioBoMy wmacmTtadl auxjopaMid Xb oaepxkyrTh XJjo-
pPYBaHHSIM BOJHOI CYCIIE€H31i n-XJIOPOEH30JCyIb(amily ra3onoi0OHuM
XJIOpOM 3a peakiriero (28.17).

[Iporiec onpepxkanHs auxjgopaMiHy Xb CckiaagaeTbcss 3  TPhOX
OCHOBHHX CTaJIiil:

1) xaopcynbdyBaHHS n-XJTOPOCH30JICYIB(DOKUCIOTH;

2) amigyBaHHS n-XJIOPOEH30JICYIb(POXIOPUIY;
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3) XJIopyBaHHS Jy>KHOTO PO3YHMHY YH BOIHOI CyCHEH3ii n-XIJIop-
OceH3o0ICyIb(aMily Ta30MOI0HUM XJI0POM. SK JTOMIIIKM B JUXJIOpaMiH1
Xb Moxe MICTUTHCS 71-XJ10pOEeH30JICyIbhami.

XimivHi BJacTuBocTi guxyiopaminy Xb

1. I'ioponis. T'igponizyeTbcs BOAOIO, TIAPOJI3 MPUCKOPIOETHCS B
KUCJIOMY CEpEJIOBMIII ¥ MpU HArpiBaHHl; MPOAYKTAMH TIJIPOIIZY €
n-xjopOeH3oJcynbhamia 1 XJOPHYBATUCTa KUCIOTA:

CIOSOZNCIZ + 2H,0 — CIOSOZNHZ + 2HCIO
(22.32)

2. Ilpu HarpiBaHHI 3 BOJHUM PO3YMHOM iJIKOTO HATPY JIETKO Mepe-
TBOPIOETHCS B HATPIEBY CLIIb XJIOpaMiay 7-XJIOPOEH30JICYIb(OKUCIOTH:

c:|~<j>—soz|\|cl2 + 2NaOH— CIOSOZN(Na)CI + NaClO + H,0

(22.33)

3. Juxnopamin Xb po3knamaeTbcs Ha CBITII 13 BTPATOK aKTUBHOTO

XJI0pY; PO3KJIaJaHHs IMPUCKOPIOETHCS MiJ €0 CHIAIB 3aji3a ¥ mpu
HarpiBaHHI.
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PO31JI 23. TAJIOT'EHONIOXI/THI
APOMATHYHHUX BYIJIEBOJHIB

ApoMaTH4HI TaJIOTEHOIOX1IHI MOAUISIOTHCS Ha JIB1 BEIWKI TPYIIH:
1 — 3 eanocenom y benzenosomy sa0pi i 2 — 3 eanoceHom y OIYHOMY
JNAHYIO31.

CHj
CH
/ 3
O =l ¢
Cl

Cl
XJIOpOCH3EH 1,4-mubpombeH3eH 1-meTun-2-xnopoen3eH 1-6pom-2-meTHiI-
(n-muOpomMOeH3eH) (0-xJ0pTOITYEH) 3,4-nmuxopOeH3eH
O CH,CI O CHCI, Q CCly
OCH3UIIXJIOPHT OCH3UIII IEHXIIOPH T OCH30TPUXIIOPHT

[3oMepisi apoMaTUYHUX TaJOTCHOMOXIAHUX TOB’s3aHa 3 TOJIO-
KEHHSAM aToMa (aTOMIB) TaJIOT€HY B siipi a00 O1YHOMY JIAHITIO3I.

23.1 Cnocodu o1epKaHHA

3aJiex)KHO B1J] YMOB MPOBEJICHHS MPOIIECY, ICHYIOTh TPU PI3HOBHUIU
CIOCO01B OTPUMAHHS TaJIOT€HOMOX1THUX apOMAaTUYHUX BYTJICBOJIHIB.

1. IlpyeananHs rajoreHy 3a NoABIMTHUM 3B’I3KOM 0C€H3€HOBOI 0
Kijgbuda (po3aina 4.1).

2. 3aMillleHHs1 aTOMA TiJIPOreHy Ha aTOM rajioreHy B OeH3eHO-
BOMY Kuibli (Sg). ¥ npucytHocTi KatanizaropiB kuciuot Jletoica (AlCl3,
FeCls, FeBr; To1mo) mpoxoauTh yTBOPEHHS €IEKTPO(iITLHOTO peareHTy:

FeCl; + CI-Cl — ClsFe--CI—Cl — [FeCl ] CI* (23.1)
¥ i ¥ - oBi Cl ]
+ Cl [FeCly] — Cl'FeCl, _IOBUIbHO FeCl,
H
T-KOMILJICKC O-KOMIIJICKC

o Oa + FeCl; + HCI
(23.2)

[lin yac moAaNbIIOro XJIOPYBaHHS IPYTHUA aTOM XJIOPY BCTYIIA€ B
0- a00 n-TIOJIOKEHHS, MPOTE PeaKilisi BBEACHHS JIPYroro aroMa XJopy
MPOTIKAE JICIIO BaXK4e HIXK MEPIIOTO:
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Cl cl
+ _
¥  CI'FeCly N ] e i
— cl ——— ->CI*-FeCl;, —> @ FeCly, —
N7 H
T-KOMILICKC G-KOMILIEKC
Cl
,Cl
-HCI, FeCl,
39% o-i3omep 55% n-i30mep (23.3)

BaxkicTh BBEJAEHHS JIPyroro aroma rajior€Hy MOSICHIOETHCS THUM,
10 XJIOP, 3a PaXyHOK —/-e(heKTy, 3MEHIIIY€ €JIEKTPOHHY T'YCTUHY sipa i
TUM CaMUM YTPYJHIOE€ YTBOPEHHs T-KOMILIEKCY. buibmmii Buxia #n-130-
Mepa MOSCHIOEThCA JI€3aKTUBYIOUMM BIUIMBOM aTOMIB raJIOTE€HY Ha 0-TI0-
JIO’KEHHS 32 IHAYKI[IHHUM MEXaH13MOM.

[InsixoM OpsIMOTO TaJIOTEHYBaHHS OCH3E€HY OTPUMYIOTh XJI0p- 1
6pombenzeny. Moxn 3 GeH3eHOM Ge3OCepeHbO HEe pearye i ioayBaHHS
npoTikae B mpucyTHOCTI okuCHHUKIB (HNO3+H,SO,4, H,0,, HIO3), sxi
TIepeTBOPIOIOTH Hoz B enekTpodin I

I, + H, SO, — I' + HSO, + HI
2HI + HNO; — I, + H,0 + HNO, (23.4)
DyoproxiHi OTPUMYIOThH NIIAXOM 3aMIMICHHS XJIOPY Ha (uryop

a00 Jepe3 OEH3EH11a30H1€B1 COTI:
Cl

/Sl okr, 300° - F

-2KClI (23.5)

3. 3amilieHHsI aTOMA TIAPOreHy Ha aTOM TraJIOreHy B OiYHOMY
JIAHIK031

3.1. Y GokoBHMif JIAaHIFOT aTOM TaJIOTE€HY BBOJSATH 3a HarpiBaHHS B
MPUCYTHOCTI 1HILIATOPIB, Kl PO3MaAAal0ThCs HA BUIbHI pagukaiu, ado
M1 JI€10 OMPOMIHEHHS KBaHTaMH CBiTJIa 32 MEXaHI3MOM Sg!

CeHsCH3 _HC(':2|_> CeHsCHCI —HCCI:ZI" CgHsCHCI, —HCCIZI-> CeHsCCls
0
cl—cl % 2cl
CgHsCH; + ClIF ——> CgHsCH,: + HCI

OCH3UII-paIUKaIT
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C6H5CH2' + C|2 — C6H5CH2C| + CI- (236)
3.2. Peakuisi XJIOpMETWIKOBAHHS:
CeHg + HCHO + HCl —22€L o CHCH,CI + H,0
HCHO + ZnCl, — C'H,0ZnCl,
enexTpodin
CHzoan|2 +HCl Q
CH.CI
+ CH,0zncCl, —= @ Y 2
(23.7)

23.2 ®i3uyHi Ta XiMIYHI BJIACTUBOCTI rajIOreHONMOXiIHUX apeHiB

I'anozenonoxioni apemie — piguHu a00 KpUCTATIYHI PEUOBUHH,
MPAKTUYHO HEPO3UYMHHI Y BOJIl. BEIWYMHU TUMOJBHUX MOMEHTIB y HUX
MEHIII, HDK Y BIJNOBIIHUX rajloreHaikaHiB. Lle cBIIUUTH PO MEHIIY
noJisIpHicTh 3B’ 513Ky C-Hal (SpZ—Hal) 3a paXyHOK B3a€MO/Ii1 HEMOA1JIEHOT
napy €JEeKTPOHIB aToMa TajoreHy 3 7m-3B sa3KaMU OCH3€HOBOTO KIJIbLIS
(+M-edekr):

Vs
(g
D

ATOM rajoreHy B OCH3EHOBOMY SJIpl MaJIOAKTUBHHUH (Majopyx-
JIMBHI) 1 BAXKKO BCTYIIA€ B PEaKIii 3aMillIeHHS 3 HYKJIeo(PIIbHUMU pea-
reatamu. [Ipu oMy, KpiM TPOTHIIEKHOTO HANPSIMY €(PEKTIB rajoreHy
(+M i —I), cyTTeBY POJb BiJirpae eHepreTHUHA HEBUT1IHICTH YTBOPEHHS
MPOMIKHOT'O IIUKJIOTEKCAJIIEHITY 3a CXEMOIO:

. _ Cl
O +w — Cxi == O

/\-l/\

aaiciefni
(23.8)
TinbKkM CTBOPIOIOYM AY’KE€ >KOPCTKI YMOBHU peaKIlii, MOKHA peati-
3YBaTHU HYKJICO(PIJIbHE 3aMIIICHHS:

& O
Cl + NaOH ——> OH
) 50

benon
Peaxiiii Takoro TuIly KaTani3yrTh coiii Kynpymy (I) abo Meraniuna
Mijb. JIerme Bijl iHIIMX rajJoreHapeHIB pearyrTh todooenzenu. OpieH-
TOBHUM MeXaHi3M peakiii Sy y mpucyTHocTi cuibHOi ocHoBU (RLi,
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NaOH «xoHil.) mosisirae cro4yaTKy y BIIPHUBI MNPOTOHA BiJI TaJIOTEH-
OCH3EeHY 3 YTBOPEHHSIM KapOaHiOHY:

Cl
, Cl {
CL + RiLi =—= @: Li + R:H
H
KapOaHiOH (2310)

Jlani kapOaHiOH BIAIICTUIIOE XJIOPUA-10H 3 YTBOPEHHSIM CBOEPITHOT

HEUTPAJIbHOI YACTUHKHU, 5IKA HA3UBAETHCS 0€2i0poOeH3eHOM (APUHOM).
Cl
/

S — ) -w

JeTiIpoOeH3eH

(23.11)

CtpykTypa JeriipoOeH3eHy MOXKe OyTH 300pakeHa HaOOpoOM
I'paHUYHHX (PE30HAHCHUX ) CTPYKTYP:

e e e
TN | - | -~
N7 \ \ (23.12)

BBaxaroTb, 1110 B CTPYKTYpi 3 MOTPIAHKUM 3B’ SI3KOM p-0pOiTalll, 1o
YTBOPIOIOTHh TPETIN 3B 530K (T-3B’S130K), HE MEPEKPUBAIOTHCS 3 p-OpOi-
TaJagIMH OCH3€HOBOTO KUIBISI. BOHM 3HAaXOmSATHCS B TIM caMid INIOIIWHI,
110 1 OCH3EHOBE KUIBIIE 1 MK COO0I0 TIEPEKPUBAIOTHCS CI1a00.

[Toganeie npuegnanns HykiaeopuibHOro pearenty (:OH') mpoti-

Kac€ 110 ABOX aTOMax C 3a cxemol1o:
H

+

©l +'O/|_I — - |I/O\H
o O~ O
(23.13)

Jloka3oM Takoro MexaHi3My CIY>XUTb TOH (akT, 1110 BX1JHA rpyna
(Nu) He 3aBxkau 3aliMae T€ TMOJOXKEHHS, SKE 3BUIbHSE€ rajoreH. lle
HAOYHO BUIHO 13 CXEMHU peEakIilii 3 y4acTiO XJOpOOEH3eHY ‘‘MiYyeHUM”
aTOMOM KapOOHY — 130TOIIOM 3

NCCl +NaOH NC-0H SC-H
| | —— | | + | |
_~C—H -NaCl _C—H ~C—0OH

~50 % 50%  (23.14)
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AHaJIOT14yHa peakilis, sKa MPOTIKaE B >KOPCTKUX yMOBax — aMi-
HyBaHH: (Sy):

0
CeHsCl + NHy —=%20,

CgHsNH, + HCI (23.15)
AHUI1H
Peaxiiisi Hyki1€0(hUIBHOTO 3aMillICHHS TPOTIKAE JIETIIIE B pa3l HasIB-
HOCTI B apOMaTUYHOMY fJIp1 B 0- a0 n-TI0JIOKEHHI BIJIHOCHO TaJOreHy
eJIEKTPOHOAKIENTOpHUX rpyn (3amicHUKIB Il pony). [Ipu nbomy 3pocTae
PYXJIMBICTh aTOMa TaJIOT€HY M YTBOPEHUU G-KOMIUJIEKC CTaO1Ii3yeThCs
32 PaXyHOK CHPsKEHHS:

O » O O o}
NO, N7 N7 NO,
|
+ OH — —= —
-CI
/N
Cl Cl OH Cl OH OH
n-HITpOOEH3EH G-KOMILICKC n-HITPOPEHOT

(23.16)

S0 rajgoreH 3HaXOIUThCS B OIYHOMY JIaHI031, BiH JIETKO BCTY-
nae B peakuii Sy. PyxJuBICTH TajoreHy npu IbOMY HOSICHIOETHCS
BHUCOKOIO CTIMKICTIO CUCTEMU OCH3EHY ¥ JESKUM MO3UTUBHUM 3aPSIOM
aToma KapOOHY OOKOBOTO JaHIIIOTa:

Ce¢HsCH,CI + NaOH — CgHsCH,OH + NaCl (2317)

OCH3UJIOBUI CIIUPT
EnexTpoHOI0HOPHI 3aMICHUKU B apOMATHYHOMY 11 301IBIIYIOTh
CTaOIBHICT, KapOOKaTIOHY B peakulisix 3a mexaHisMoM Syl, 1, TaMm
caMuM, 30UIbIIYIOTh PYXJIMBICTh aTOMa raJiOreHy:

QCHZCI — @;HJ; + Cl
(23.18)

OtpumanHs peakTuBiB ['puHbsipa Ha OCHOBI MOX1THUX OCH3EHY:

CoHeBr + Mg —»  C,HeMgBr (23.19)

dbeninmaruiit 6pomin
Peakiii enexkTpoduIbHOTO 3aMilIEHHsS MHPOTIKalOTh 3a BIJIOMHUMHU
3aKOHOMIPHOCTSIMU JJIsI OPIEHTYIOUOTO BIUIMBY TaJIOTE€HIB Y peakiiax Sg
3 YTBOPEHHSIM 0- a00 1-130MePiB:
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Cl

HNO, s ¢l HNO, » NO;
Cl ——» —

NO,

NO,
2,4-nuHiTpOXJI0pOEH3eH (2320)

o-HiTpoXxJopOeH3eH

23.3. Cnioco0u o1epkaHHs, BJACTUBOCTI TA BAKOPUCTAHHSA
OCH3WJIIICHAUXTIOPULY

23.3.1 ®i3u4Hi BJACTHBOCTI TAa CNIOCO0M OlePKAHHA
OeH3WIIICHTUXJIOPULY
bemsumpenauxnopun  (OeH3anbXJa0pua, AUXJIOPMETHIOCH3EH,
OCH3WIIICH XJOPHUCTUH, O,0-IUXJIOPTOIYCH) Ma€ Taky (OpMyIy:

(C/HeCL)
Q CHCl,

bensuninenauxiopua — 0e30apBHa OJIENOAIOHA PIAUHA 3 PI3KUM
3anaxom; Tiopn -16,4°C; Ty 205,2°C. Monsipaa maca 161,03. Koedi-
I€HT 3aIOMICHHS np> = 1,5502. JloOpe po3uMHHUN y CIUPTI, edipi,
OeH3eHi; y BOAl HEpO3UMHHUHN. beH3zanbxiopua — BUOYyXO- 1 OKEKOHE-
Oe3neyHuit MPOAYKT. 3a TOKCUYHOIO J1€10 aHAJIOTTYHUHN 10 OCH3WITY XJI0-
puctoro. Bukimkae noapa3sHEHHsI CIM30BUX OOOJIOHOK OKa Ta HIKIPH.
I'’IK napiB y noBiTpi poO040i 30HM BUPOOHUUUX TTpUMIILIEHb 0,5 Mr/M.

Cnoco0u oxepkaHHsA OCH3UTIACHAUXJIOPHUIY
1. PiakodasHe xjgopyBaHHS TOJYEHY MpU YiIbTpadioseToBOMy
ONPOMIHEHHI, Y MPUCYTHOCTI XJopuiB ¢ocdopy abo iHiliaTopiB, Ha-
PUKJIaJl a3001C1300y TUPOHITPUITY:
CgHs-CHs + 2Cl, —> CgHs-CHCI, + 2HCI (23.21)
2. Bzaemonis OeHzanpierigy 3 I STHUXJIOpUCTUM (pochopom abdo
TIOHUTXJIOPUIOM, HATTPUKJIIA/;
CsHs-CHO + PCls —> CgHs-CHCI, + POCl, (23.22)
3. Kum’sTiHHS cywilll TOJMyeHy W XJOPHUCTOTO CyiabPypuily B
MIPUCYTHOCTI OCH301ITIepOKCHIY a00 a3001C1300y TUPOHITPHITY:
CeHs-CH3 + 2SO,Cl, — CgzHs-CHCI, + 2HCI + SO, (23.23)
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23.3.2 XimMiuHi Bi1acTUBOCTI OeH3WTiIeHAUXJIOPUTY

ben3umnineHuxIopu € peakiiiHo3JaTHOIO CIIOTYKOIO, 110 3yMOB-
JICHO HAsIBHICTIO PYXJIMBHUX aTOMIB XJIOpY B O1YHOMY JIAHIIIO31.

1. I'anozenysanns. EnektpodinbHe XJIOpYyBaHHS OCH3WIIACH]IH-
XJIOPUAY B MPUCYTHOCTI KaTajizaTopa — WOy — MPHU3BOJUTH JO YTBO-
PEHHS MEePEeBAXKHO M-XJIOPIIOX1THOTO:

|
OCHCIZ + C|2 —2> QCHCIZ + HCI

cl’ (23.24)

[lin yac narpiBanus 31 ctu6iit (III) dayopumom OeH3mmiAEHIU-
XJIOPUJ] TIEPETBOPIOETHCA B OCH3WIIIIeHIUDITYOPHU/I;

CeHs-CHCI, + SbF; — CgHs-CHF, + ShCI,F (23.25)

2. T'ioponiz. 3a HarpiBaHHs 3 Bojaow 10 140-160°C OGen3uiacH-

JTUXJIOPUJ T1IPOJIZYETHCS B OCH3AIBJET1, 11 peakilisd MOJICTIIYEThCS,

SKIIO JII0Th CHJIbHI MIHEpaJbHI KUCIOTH, HAMpPUKIaa Cyib(aTHa KuUC-

J0Ta, ado Mij Yac KUI ATIHHS 3 BOJHUM JIYTOM:

CgHs-CHCI, + H,O —> CgHs-CHO + 2HCI (23.26)
3. Konoencauyin. 11in yac B3aemMojii OSH3WIIICHAUXIOPUIY 3 alle-

TaTOM HATPIiO MPOTIKAE PEaKIlisl KOHJCHCAIlli 3 YTBOPEHHSIM COJIl IUHA-
MOHOBOI KUCJIOTH:

CsHs-CHCI, + CH,COONa —> CgHs-CH=CHCOONa + 2HCI (23.27)

4. Inwi peaxuii. Peakiliss OCH3WIIICHAUXJIOPUY 3 METAIIYHUM

HaTpIEM NPUBOIUTH O OJEPHKAHHS CTHIBOCHY, 3 MIJAI0 — CTHJIHOCH-

TUXJIOpUIY, 3 AMOHIAKOM — T1IpoOeH3aMily, 3 aJKOTOJISITOM HaTpllo —

aleTaiso OeH3albJIEriay, 31 CIUPTOBUM PO3UYMHOM HATPid TiAPOCYIb-

biny — nuOeH3MIAUuCYIbPiay:
CoHs-CHCI, + 4Na — CgHs-CH=CH-C¢Hs + 4NaCl

CTUIL0EH
(1,2-mudenineruieH) (2328)
2C6H5-CHC|2 +Cu — C5H5-CHC|'CHC|-C6H5 + CUClz
CTHITLOCHIUXJIOPUT
(1,2-mudenin-1,2-quxnoperan) (2329)

3C¢Hs-CHCI, + 2NH; —= CgHs-CH(N=CH-C¢Hs), + 6HCI
riapoOeH3anbaeria
(mu(TomyeHiMiH)-OCH3MITIICH ) (2 3. 30)
CsHs-CHCI, + 2RONa —= C6H5—CH(OR)2 + 2NaCl
JIATKOKCUTOYEH
(mianmkinameranb OCH3aIbACTINY) (23 . 31)
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2C¢Hs-CHCI, + 4NaHS — (C4Hs-CH),S, + 4NaCl  (23.32)
JTUOCH3UIIUCYIbD1T

beH3uniaeHuxI0pu 3aCTOCOBYIOTh SIK HAMIBNPOAYKT B OpraHiu-

HOMY CHHTE31, 30KpemMa, J1Jisi BUPOOHUIITBA OCH3IBACTIAY U CTUILOEHY.

XJ1opOeH3eH y TPOMHUCIIOBOCTI OTPUMYIOTh XJIOPYBaHHSIM OCH3EHY
B MPHUCYTHOCTI 3ami3HuX omypkiB 3a 70-90°C. BUKOPHCTOBYIOTH SK
PO3YMHHUK 1 K BUXIJIHY CUPOBUHY JUIsl BAPOOHUIITBA ()EHOIY, aHIIIHY,
HITPOXJIOPOEH3EHIB.

Xaopuctuii 6en3ua — CsHsCH,Cl — orpumyroTs XjaopyBaHHSM
TosyeHy 3a Y ®d-onpomiHeHHs Ta HarpiBaHHsa. Haliuacriiie 3acTOBYIOTh
IUIsl OTPUMAaHHS OCH3WJIOBOTO CHUPTY W OCH3UJIOBUX €cTepiB KapOo-
HOBHX KHCJIOT 1 IEJTIOJIO3H.

23.4. Cnioco0Ou oiepkaHHs, BJACTUBOCTI TA BUKOPUCTAHHSA
OeH30LIXJIOpUIY

23.4.1 ®i3u4HI BJACTUBOCTI Ta CIIOCO0OM O/IePKAHHA
OCeH30LIXJIOpPULY

benzoinxmopun (OeH3eHKapOOHUIXIOPH, XJIOPAHTIApUA OEH30M-
HOT KHCJIOTH, OCH301T XJIOpuCcTHii) Mae Taky hopmyny: (C7HsCIO)

o

be3bapBHa pigMHa 3 TOCTPUM 3amaxoM, JIWMHUTh Ha MOBITPI;
T. kum. 197,2°C, 1. tomn. — 0,5°C. Monekynspua maca 140,52. I'yctuna
3a 20°C p = 1212 Kr/M°. KoediiienTt 3amomieHHs np’ = 1,5537. Pos-
YUHHHUI y BCIX CITIBBIJHONIIEHHSIX B €CTEpl, CIpKOBYIJIEL, OCH3€H1; BO-
JI010 PO3KJIAJAETHCS 3 YTBOPEHHSIM XJIOPUCTOTO TIPOTeHY ¥ OEH30MHO1
KUCJIOTH. BeH30inxmopua — TOprOUYMil MPOIYKT, BHUKIWKAE 3MIHU Y
BEPXHIX JUXAIbHUX IUIAXAX, & TAKOXK Y KPOBOHOCHIHM 1 HEPBOBIW CUCTe-
Max, BOJIOJIIE€ CILO30TOUYMBOIO A1€10, TTOAPA3HIOE IIKIPY.

Cnoco0u oxepkaHHs 0EH30IIXJI0OPHILY
1.B3aeMofist O€H30iHOT KuCIOTH 3 xjopuaamu ¢ocdopy uu
TIOHUIXJIOPHUIOM:
CeHs-COOH + PCl; —= CgHs-COCI + POCI; + HCI (23.33)
Ce¢Hs-COOH + SOCl, —= C4zHs-COCI + SO, + HCI (23.34)
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2. B3aemois 0€H30MHOT KUCIIOTH 3 (POCTECHOM:
Ce¢Hs-COOH + COCIl, —= C4Hs-COCI + CO, + HCI (23.35)
3. T'igposni3 OEeH3WITIAEHTPUXIOPUAY BOJOK0 B MPUCYTHOCTI Karta-
mizatopiB (FeCls, AICI5, ZnClI, Ta iH.):

CsHs-CCl; + COCl, —= C¢Hs-COCI + HCI (23.36)
CeHs-COOH + CsHs-CCl; —= 2C¢Hs-COCI + HCI (23.37)
CeHs-CCl3 + CH3COOH — C¢Hs-COCI + CH;COCI + HCI (23.38)

4. Bzaemoist OeH3aIbAETiAy 13 YOTUPUXJIOPUCTUM BYTJICIEM:
C¢Hs-CHO + CCl, —= CgzHs-COCI + CHCl, (23.39)

23.4.2 XimiuHi BJI1acTUBOCTI 0€H30LIXJI0pUIY

X7nop y O€H30IIXJIOpUAl BIAPI3ZHAETHCSA BEIUKOKO PYXJIUBICTIO, IO
3YMOBIIIOE€ HOT0 BUCOKY XIMIYHY aKTUBHICTb.

1. Tidponiz. BeH30UIXJI0pHA JIETKO TIAPOJI3YETHCA KUILISTYOIO
BOJIOIO 1 JIyraMH, XOJIOJIHOKO BOJOIO T1APOJII3YETHCS MOBLIBHO; MPOIYK-
TOM T1poi3y € OEH30lHA KUCIIOTA:

QCOCI + HO — QCOOH + HCI
(23.40)

2. Bionoenenna. BiTHOBIIOEThCS BOJHEM Y TPUCYTHOCTI TMaa-
JII€BOTO KaTai3aTopa, yTBOPIOIOUN O€H3aIbIeTI/I;

OCOCI + H, —— QCHO + HCI
(23.41)

3. Aminyeannsn. Pearye 31 CHojiykamH, IO MICTATh PYXJIUBUN
TIApOreH (aMmiHu, apuiaMiHM), 3aMIlIal0ud WOro Ha OCH30UIbHY TpyIy
(peakuisa llorren—baymana):

e == Qo

(23.42)

4. Konoencauyin. BcTynae B peakililo KOHJEHcaAllll 3 apoMaTud-

HUMU BYTJIEBOJHSAMH B MPUCYTHOCTI €KBIMOJIbHOT KIJIBKOCTI 0€3BOAHOTO
XJIOPUCTOTO ATIOMIHIIO 3 YTBOPEHHSIM JIIApUIIKETOHIB:

O () 2 (oo onm

(23.43)
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5. Inwi peaxyii. B3aemopisa O€H30IIXJIOpUlYy 3 HATPid MEpPOKCH-
oM 3a 0°C npuBOIUTH 10 OJCPKaHHS MIEPOKCUTY OCH30MHOT KUCTIOTHU

9 Q COCl + Na,0y —» (Q CO0), + 2NaCl
(23.44)

3acTocyBaHHs 0€H30LIXJIOPHUAY

benzoinxiaopua MUPOKO 3aCTOCOBYIOTH SK OCH30UTYIOUMH (aJIKi-
JYyIOUWii) 3aci0 MmiJ 4ac CHUHTE3y 1HJIUTOITHUX OapBHUKIB, JJIsi BUPOO-
HUIITBA aHTIApUAYy OCH30MHOT KHCIOTH, MEPOKCUAY OCH301Iy, a TAKOXK y
BUPOOHUIITBI MEIMYHUX TIPENapaTiB.
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PO31JI 24. APOMATHUYHI HITPOCITIOJIYKH (HITPOAPEHWN)

Ha3Bu HiTpoapeHiB yTBOPIOIOTh HUISIXOM JOJaBaHHS mpedikca
“HITpO-" 110 Ha3BU APOMATHYHOI CHOJYyKH. YacTO BUKOPUCTOBYIOTh
palioHaJIbH1 Ha3BU Ta BKa3YIOTh 1HII ()YHKI[IOHAJIbHI TPYIIN:

NO,
O oo (L, Qoo
NO,
HiTpoOeH3eH n-HITPOTOIYECH M-IUHITpOOCH3eH deninmHiTpOMETAH

3a aHajori€l0 3 TaJOreHapeHaMU HITPOAPEHU MOAUISIOTHCS Ha
cionyku 3 —NOy-epynoro 6 apomamuunomy sopi 1 3 —NOy-epynoro 6
OIUHOMY NAHUYIO3I.

24.1 MeToau cuHTe3y HiTpoapeHiB
1. IIpsiMe HiTPYBaHHA apeHiB Ta IX MOXiTHUX

1.1. HitpyBanus Hitpyouot cymimmrw (HNO3;+H,SO,). Peak-
I HITPYBAHHSA € PEAKINIEI0 eJIEKTPOPIILHOTO 3aMIIICHHS, KA MPOTIKAE
33 CXEMOIO:

T HEO — SOgH
O,N—+OH + | —  NO," + H30" + 2HSO,
R & O — SO3H i 3037 { 36 -8a0% |
+ + i NO;
@R C N O
T-KOMIIJICKC O-KOMILJICKC (24 . 1)

HirpyBanus yucrorw HNOj;:
3a BIACYTHOCTI CyJIb(aTHOI KHUCIOTH HITPYBaHHA MPOXOJUTH
Ba)KKO. BBaxkaroTb, 110 HITPOHIN-KATIOH YTBOPIOETHCA 3a JBOCTAIMHUM
IIPOLIECOM:
MIBUIKO i N
HO-NO, + HNO; =— NO3; + H,0'-NO, (242)

MOBLIBHO
H20+-N02 + HN03 ~ H30+ + NO3- + N02+ (243)
Jpyra HiTporpymna Moxke OyTH BBElIE€HA B M-TIOJOXKEHHS B O1JIBII
AKOPCTKUX YMOBax (Kpaille B 0J€yMmi) 1 3 MEHILIUM BUXOJIOM:
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NO, NO,

ONOZ O _HMOs
-H,0 NO, -H,0 O,N NO,

M-IUHITPOOEH3EH 1,3,5-TpuHiTpOOCH3CH (244)

HaiiBakue mpoTikae peakiiis BBEACHHS TPEThOi HITPOTPYMH, IO

noTpedye BUKOPUCTAHHS CIEIIaJIbHUX HITPYBaJbHUX pEarcHTiB, Ha-
npuKnaz, mempagnyopbopamy nimponio [NO,] BFy".

1.3. HiTtpyBanHsi romoJioriB O0eH3zeny. 3aMicHUKU | pomy, Kpim
raJioreHiB, nonermy}oTL a Il pony yTpyHIOIOTh peaKilito HITpyBaHHSI:

CH3 3 CH3 CH3
HNO3 NO HNO; O,N
_HNOg 2504 2 | 8401
NO, NO,
4-i 306| o 80AT 2,4-481 3001 O 8064i 2,4,6-00&1 30071 o1 8064ai
(24.5)

1.4. OxkucHenns apenaminiB. Aminorpyna (NH;) 3marHa oxuc-
HIOBATHCSI B HITPOTPYNY Mij Ai€I0 OKUCHUKIB 32 YMOBH, 110 OCTaHHI HE
OKHCHIOIOTh O€H3€HOBE KUIBIIE:

NO, NO;
H,0,
—_—
NH, NO;
1- %001 ai % -8 %081 44 cai (24.6)

2. HitrpyBanns 0iuHOro Janmwra apeniB. HitpyBanHsi 614HOrO
JIAHIIIOTa apeHIB MPOTIKae 3a peakiliero KoHopanona:

O CH 12% HNO,, 140°, 14 arm,_ Q CH,— NO,
. -
(24.7)

MexaHni3Mm peakilii HITpyBaHHsI 3a KOHOBaJIOBUM BIJIbHOPAIU-
KaJIbHUN:

C¢H:CH; + O,N —> C¢H:CH, + HNO,
CeHsCH, + O,N —= CgHsCH,NO, (24.8)

3. Bzaemogaisi raJIOreHnoXiTHuX 3 ApreHTyM HiTPUTOM:
C6H5CH2C| + AgN02 — C6H5CH2NOZ + AgCI (249)
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24.2 DizuuHi 1 XiMidHI BJIACTHBOCTI

MonoHiTpoapenn — piaki abo TBepAl pPEUYOBUHM, MAIOTh 3amax
MUTJAJIO 1 Ty e OTPYyHHI. Y BOJI HEPO3UUHHI, SIBJISIIOTh COOOI0 CHIIBHO-
MOJISIPHI pO3UYMHHUKU. M- 1 MOJTiHITPOApeHn — KPUCTATIYH]1 PEYOBUHH.

1. Peaxkuii BimHoBenHs HiTporpynu. Bignosnenns NO,-rpyniu B NH,
— CKJIQJTHUU MPOIIEC 1 HOro MPOTIKAHHS 3aJ€XUTh B OCHOBHOMY BiJ pH
cepeqoBuIlia. YTepliie BKa3aHy peakiiito BiakpuB 3iHiH (1842 p.):

CGH5N02 + 3(NH4)28 — C6H5NH2 + 6NH3 + 3S + 2H20 (2410)

a) cepeaoBUILEe Kucie abo HerTpanbHe pH<LY:

]
O
N<O + HH — @ﬂ}f—OH “ho N=0
H i 3067 ¢f 44f Ga
+H-H +H-H
CoHsN=0 —— > CgHy:NH-OH ——=  CgHsNH,
04 %exactenesal i - (24.11)

0) cepenoBuiie nykae pH>7. CrnodaTky peakiiis MpoTiKae aHa-
JIOTIYHO JI0 BIAHOBJIEHHSI B KHCJIOMY CEpEJOBHIII, a MOTIM Ma€ MICIe

IIBUJIKA B3a€MO/IisI HITpO300eH3eHYy 3 N-(heHUIr1ApOKCUIaMiHOM:
+H-H

CgH5-N=0 + CgHs-NH-OH —-5 C6H5_N=|$|_C6H5 THO
o
a30KcHOEeH3€eH
+H-H +H-H
— C6H5—N=N—C6H5 —_— C6H5-NH-NH-C6H5 —_— 2C6H5NH2
a300€eH3eH ripa3o0eH3eH (24 . 12)

VYkazaHi peakilii MalOThb Ba)XJMBE 3HAYECHHS Y BUPOOHUITBI Ha-
MiBIPOYKTIB /i OApBHUKIB.

2. Peaknii enexrTpodinbHoro 3amimennsa Sg. Hitporpyna sk
3amicHUK Il pony 3aTpyaHIOE BCTYN HOBOTO €JlEKTpO(diIy # OpieHTYe
J0Tr0 B M-TIOJIOKEHHS:

NO,
(O s — (1
SOsH  (24.13)

M-HITpOOEH3eHCYIb(POHOBA KUCIIOTA
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3. Peakuii nykieodisibnoro 3amimennst Sy. Hitpoapenu 3 oji-
HIEIO HITPOrPYyMHoro ¢j1abo B3a€EMOJIIOTH 13 CUJIbHUMU HYKJICO(DUIbHUMHU
pearentamu. Kpaiiie B3a€MOit0Th TUHITPOCTIONYKHU:

OzN—QNoz + NaOH —— HO—QNOZ + NaNO,

(24.14)
Hitporpyna — cwibHUN akienTop 1 MOMITHO BIJIMBAa€E Ha PyX-
JIUBICTh 3aMICHUKA B 0- 1 N-TIOJIOKEHHSAX:

~ OH
+NaOH > CL 0-HITpOGEeHOI
-NaCl NO,
s Cl +CH,;OH s OCHs
CL - 0-METOKCHHITPOOEH3eH
NO, -Hx0 NO-,
~ NH,
+NH,OH CL : -
> O-HITPOAHIIIH
-HClI NO
(24.15)

[Ile GiapIIMI BIJIMB HA PYXJIMBICTh TaJOr€Hy CTBOPIOIOTH 1Bl HIT-
pOTpyIu B sApi:

\

Cl B C] NU 7 Nu
+ NuX" — * 3
— X 7’ + ClI
NO; . NO, | NO,  (24.16)

4. Y BUMNAJKY MOJIHITPOAPEHIB MOXJIMBE YTBOPEHHSI TaK 3BAHUX
KII3 (7#-komnnexcie abo komniexcis 3 nepenocom 3apsiois).

O,N
(W)=no,

ON CHg

e

CHg (24.17)
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5. llist ayriB Ha ¢enininitpomeran. Ilig niero JyriB Ha CHOJYKH
TUIY (PEHUTHITPOMETaHy OCTaHHI YTBOPIOIOTh COJI1 ayu-ghopmu:

CgHs-CH I\T/O_—>NaOH CgHs-CH N+/O_ = .H.—CH N+/O
- - P A— - = P A— —_ —
OEEINO  HS0, PETET N oy THso, 8O ™ ONa

ayu-HiTpodeHIIMeTaH HaTpi€eBa CUIb ayu-HITPO-

(deninMeTany (24 18)

[s peakitisi BigpizHsie HITpocnoyku 3 NOo-Tpyrior B O14HOMY JaHIII031
BiJ HITpocnoyk 3 NO,-rpyImoro B sapi.

Oxpemi npeacTABHUKHA

HitpoOen3en oTpuMyIOTh HITpyBaHHSIM OcH3eHy. Bukopuc-
TOBYIOTh SIK PO3YMHHUK, a TAKOXK B OPraHIYHOMY CHUHTE31.

TpUHITPOTO/IyeH OTPUMYIOTh HITPYBAaHHSIM HITPOTOJIYEHIB KOH-
nentpoBaHoto HNO3z B cyminii 3 koHrieHTpoBaHoro H,SO,4. 3acToByIOTH
K BUOYXOBY PEYOBUHY (TPOTHII, TOJ).

IHikpunoBa kucaora (TPUHITPOGEHOJ) BUKOPUCTOBYETHCA SIK
OapBHUK, BUOyXOBa peyOBHMHA Opu3aHTHOI Al (OpU3aHTHICTH — 3/AaT-
HICTh BUOYXOBOI PEYOBMHHU TIiJl 4ac BUOYXy MOJpIOHIOBAaTH Ta MpPOOH-
BaTH CEPEIOBUILA, MPUIIETIII 0 3apsay):

OH
OzN\ /N02

NO,
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PO3 LI 25. APOMATHUYHI AMIHHU

Crnonyku 3 rpynamu -NH;, -NHR (-NHAr) a6o -NR; (-NAr,), ski
0e3MocepeIHhO CIOMYy4YEeHI 3 OCH3EHOBUM SIJIPOM, Ha3MBAIOTHCSI apoMa-
TUYHUMU aMiHaMmu (apuiamiHamu). BoOHU MOIUIAIOTHCA HAa apoOMaTHUYHI
W JKHpHO-apoMaTH4Hi, a00 aJIKiTapOMaTH4Hi, y SIKUX 3 aTOMOM HITpPO-
reHy CIOJYy4YeHl apuiibHI Ta alKUIbHI rpynu. Sk MoxigHi aMoOHIaKy ape-
HU MOJUIAIOTh HA TIEPBUHHI, BTOPUHHI i TPETUHHI.

3a CUCTEMAaTUYHOK) HOMEHKJIATYPOIO JUIsl apujlaMiHIB BUKOPUCTO-
BYIOTb CYy(IKC -aMiH, IKUH JOAAIOTh 10 HAa3BU apeHy, Hampukiag OceH-
3uiamiH, a00, SIKIIO BOHA € OCHOBHOIO Ipymoro, npedikc amino-, Ha-
NpUKIIA] #1-aMiHOOCH30MHA KHCJIOTa. AJie TIEPEeBaXKHO 3aCTOCOBYIOTH
no3BoieHi npaBuwiamu [UPAC tpuBiaiibH1 Ha3BU:

aHUTIH CsHs-NH;
aHI3UIH CH30-CgH4-NH,
dbeneTiinH C,Hs0-CgH4-NH,
TONYIIVH CH;3-CgH4-NH-
H;
abo
KCHJIAMH (II0Ka3aHo 2,3-130Mep) CHj
CHj

Cronyku, 110 MICTATh 1Bl aMiHOTPYIIH, O€3MOCepeIHbO MPUEAHAH]
0 LMKIYHOTO si/[pa, HA3MBAIOTHCA JiaMiHAMHU. IX Ha3BH yTBOPIOIOTH
BBEJCHHAM cydikca -Oiamin 10 Ha3BU BUXIJHOI CIIOJYKH a00 0 Ha3BU
0araToBaJI€HTHOr'O paJAUKAIY:

NH, NH, NH,
NH
o Q,, O CC
NH,
NH,

o-(peHinenaiamMiH M-(peHUIeH1aMiH n-peninexaiamMmin 1,4-nadranengiaMin

Ha3Bu cuMeTpuYHMX BTOPUHHUX 1 TPETUHHUX aMiHIB YTBOPIOIOTH
BBEJCHHSM JI0 HAa3BU pajyKaly YHUCIIBHUKIB Ou a00 mpu, BIAMOBIIHO, 1
cydikca -amin, npumipom nudeninamin. HecumeTpuuHi BTOpUHHI 1 Tpe-
TUHHI aMiHU TIO3HA4YaroTh K N-3aMmilleH1 HalOUIbII CKJIaJHOTO MEPBUH-

HoTO aminy. Hanpuxkmnan:
» CaHs
NH
NCoHs

Orwen (1

N-mermaninig N-denin-2-nabTunamin N,N-mierumaginig

NH — CgHs
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Ha3Bu cosneii apeHaMiHIB YTBOPIOIOTh 3aMiHOIO cydikca -amin ado
Ha3BM aHiliH Ha AMOHIl, a00 aHiliHill BIAIIOBIIHO:

— + —
O NHy HCl  a6o O N'HsCl OCHZ— N(CHz)4Br

AHUTIHIN XJI0pUa a00 XJIOPUCTUM aHUTIHINA OCH3UITPUMETHIIAMOHIM Opomia abo
(aHLTIH T1APOXIIOPHUT) OpOMHUCTHI OEH3UITPUMETHIAMOH1H

[3oMepist apoMaTUYHUX aMiHIB IMOB’si3aHa 31 B3a€EMHUM IOJIO-
KEHHSIM aJIKUTbHUX, ApUIBHUX TPYI i aMiHOTPYTIH.

25.1 MeToau cuHTe3y apWiaMiHiB

["os10BHI METOAM OJIep>KAHHS OCHOBHUX aMIHIB MOJISTAlOTh Y BIJI-
HOBJICHHI1 HITPOCIIOJYK, aMOHOJII31 TaJIOTEHApeHIB Ta MpoIecax alKi-
JIIOBAHHSI, ApVITFOBAHHS.

1. BiTHOBJIEHHSI HIiTPO- Ta IHIIMX HITPOreHOBMICHHUX CIIOJIYK.
BigHOBIEHHS HITPOT€HOBMICHUX CIOJYK (HITPOApPEHiB, HITPO30apEHIB,
apEeHT1IPOKCUIIaMIHIB, HITPHUIIIB, a30CHOJYK TOIIO) AO3BOJIIE OAECPXKY-
BaTH BIANOBIAHI aMmiHu. [IpoMucioBoro 3HaueHHss HAOYB METOJ| KaTai-
TUYHOTO BIJHOBJIEHHSI HITPOOEH3EHY B MPUCYTHOCTI MiAl (mapoda3zuuii
MeTo[1) abo Hikento Penes (piakodasHuii MeTo):

0 ni-
CeHs-NO, + 3H, 2050\, CeHs-NHy + 2H,0 (25 1)

[cHye 3HaYHA KUIBKICTH BIAHOBIIOBaJIbHUX cucteM: Hy B mpucyt-
nocti Ni, Cu, Pd; Fe+HCI, Sn+HCI, H,S, Na,S, NaHS tomo. Yacto B
ITPOMHMCIIOBOCTI BITHOBHHKOM BHCTYITAIOTh YaBYHHI OIIYPKH B MPHUCYT-
HOCT1 HEBEJIMKO1 KIJIBKOCT1 XJIOPUIHOT KUCIIOTH. BBaxkaroTh, 1110 croyar-
Ky 3au1130 B3aemojie 3 HCl 3 yTBOpEHHSIM €l1eKTpOJIITY XJA0puay pepymy
(IT), sskmit kaTaIizye peakilito 1 3B°13y€ OKCUT€H HITPOTPYIIU:

Fe + 2HCI — FeCl, + H,

0
4CeHsNO, + OFe + 4H,O0 —=—> 4CHsNH, + 3Fes0, (25.2)

AHAQJIOTIYHO 3 JUHITPOApEHiB A00yBalOTh ApOMATHUYHI JdiaMiHH,

HaNpUKJIIA:
NO, NH,

Sn + HCI o

NO, NH, (25.3)
CnenudiyHuMH BIAHOBHUKaMHU € cyibdiad abo Tiapocynbiau
JY>KHUX METaJliB, K1 BTHOBJIIOIOTH JIMIIE OJHY HITPOTPYITY 3 ABOX:
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40,N —Q NO, —NaSH*RO,  40,N —Q NH, + 3Na,5,05

n-AUHITPOOCH3EH N-HITPOAHIIIH (254)

2. AMOHOJII3 TajorenapeniB. [lin yac amiHyBaHHS (aMOHOJI3Y)
rajloreHONOXIIHUX apEHIB OJICPXKYIOTh BIJMOBIAHI TEPBUHHI aMIiHM,
3aBASKH HYKJICO(PIILHOMY 3aMIIIEHHIO TaJoreHy aMIHOTPYIO B
KOPCTKHUX YMOBax Yy MPHUCYTHOCTI MIJAHOTO KaTaiizaropa abo uepes
ApUHOBUI MEXaHI3M 3 YTBOPEHHSIM JET1IpOOCH3CHY:

[Cu], 200°C

O,N-CgHa-Cl + 2NH; > O,N-CgHs,-NH, + NH,CI (25.5)
3a HasIBHOCTI B 0- 200 7-TIOJIOKEHHI MO0 aToMa XJIOPY CHJIIBHO-

akuentopuux rpyn (-NO,, -CN) amiHOJI3 TajoreHapeHiB BiI0yBa€ThCS
3HAYHO JIETIIIE.

3. Peakuii aakinyBaHHsl. AJNKUIyBaHHSM apOMaTUYHHUX aMiHIB
OJIEP’KYIOTh BTOPUHHI Ta TPETUHHI aMIHHU KHUPHO-APOMATUYHOTO PSIY.
AJIKITyIOUMMHM  areHTaMd BHUCTYNAlOTh 4YacCTillle TaJOr€HaJKaHU W
amdaTuyHl CIIUPTH:

CHs CHs
2N Hel | |+ —
C6H5-NH2 + CH3C| —_— C6H5-NHHC| abo C6H5-NH2 Cl

N-MeTunaHiniHIA XJTOpU

CHs
b = —NOH _ e e NH-CH
CeHs-NH, CI TNaoipo 08 ’ (25.6)

Y IpOMHCIIOBOCTI aJKUIIOBaHHS MEPEBAXKHO MPOBOJSATH CIIUPTAMU
B IIPUCYTHOCT1 MiHEpPaIbHUX KUCIIOT:

CaHs
HCI tor
CegHs-NH, + C,Hs0OH H_O> CgHs-NH, Cl
-2
C2H5 C2H5
+  — l+  —
CeHs-N H,Cl + C,HOH Tp’ C6H5-ITIH Cl
CoHs
xaopuctuii N,N-mieTunanimig
NaOH

CsHs-NH(C,Hg), CI”

> CgHs-N(CzHs),
-NaCl, H,0 (25_7)
[lin yac ankiayBaHHS YTBOPIOETHCS, SIK MPABWIO, CyMIIl BTOPUH-
HUX 1 TPETUHHUX aMiHIB. 3 METOI CUHTE3Y TUIbKM BTOPUHHHUX aMiHIB
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aMIHOTPYIly MOIMEPEIHbO 3aXUINAIOTh PEAKIIEI0 AlWIIOBAHHS 3a JIOMO-
MOT'0I0 OLITOBOT'O aHT1JIpUly a00 IHIIHMX AllWIIOI0UYUX PEAreHTiB 1 TPOBO-

TSI Th MOHOAJIK1ITYBaHHS:
0

t
Ce¢Hs-NH, + (CH3CO),0 —> C¢Hs-NH-COCH; + CH3;COOH

areTaHIiHIg
CeHs-NH-COCHj; + CH3l — C¢Hs-N(CH3)-COCH;-HI
N-MeTnnaneraninig

CsHs-N(CH3)-COCHs + H,0 —> CgHs-NH-(CHs) + CH,COOH (25.8)
4. Peakuii apuioBaHHsl. ApUITIOBaHHS — YBEICHHS 0 OYIb-IKO1
CIIOJIYKHM apOMaTUYHOro 3ainuiiKy Ar. PeakiisiMu apuitoBaHHS apoMa-
TUYHUX aMIHIB OJIEP)KYIOTh, K MPAaBUJIO, JlapUJIaMiHU Ta TpUapUIaMi-
Hu. Hanpukiian, BTOpUHHI apeHaMIHM CHUHTE3YIOTh B3a€EMOJIIEI0 COJIEH
NEPBUHHUX aMIHIB 3 aHUIIHOM, HATOMICTh TPETUHHI aMIHU OTPUMYIOTh
HarpiBaHHsAM JudeHUIaMiHy 3 XJIOPOOEH3EHOM Yy MPUCYTHOCTI Miji

(konoencayis @. Ynomana, 1903 p.):

250°
C6H5NH2HC| + H2N'C6H5 — C6H5NH'C6H5 + NH4C|

CeHsCl + HN(CeHs), —R288aCUs  (CiH.),N + HCI  (25.9)

25.2 ®i3uyHi ¥ XiMiYHi BJACTUBOCTI apuJIaMiHIiB

ApoMaTH4YHI aMiHU SIBJISIIOTH COOOO PIAMHM a00 KPUCTANYHI pe-
YOBUHH, $IKI OKHUCHIOIOTHCS MijJ 4Yac 30epiraHHa. ApeHamiHH MpOsB-
JS0Th TIEBHY PO3YMHHICT Y BOAl, Hampukian 3,4 % s aHUliHY
(20°C). I3 30impmieHHsAM KimbkocTi NH,-Tpyn po34yuHHICTH Y BOI
3pocTae. ApoMaTUyHI aMiHHM € CWJIBHUMU OTPyTaMH ¥ 9acTO MarOTh He-
IIPUEMHUMN 3amax.

[lepBuHHI Ta BTOPUHHI apeHAMIHH yTBOPIOIOTH MIKMOJIEKYJISIPHI
BOJIHEB1 3B’SI3KM, a 3 BOJIOIO 1 CIMPTaMHM BOJHEBI 3B’SI3KH YTBOPIOIOTH
yci Tunu amiHiB. B Y®-yacTuHi cnekTpa apoMaTH4HI aMIHM MaKCH-
MaJIbHO MOTJIMHAOTh 32 230 1 280 HM.

[Y-cnekTpu TEPBUHHUX apeHAMIHIB XapaKTEePU3YIOThCA s
38’s13ky N-H HecuMeTpUUHMMM BaJ€HTHUMH KOJMBAaHHAMH Vo 3a
3490 cm™ i cumerpuunmMu V' 3a 3400 cm. BaneHTHi KoNMBaHHS
3B’s13Ky C-N mposiBISIOTBCS JBOMa CWJIbHUMU cMmyramu 3a 1360 1
1180 em™.

1. OcHOBHICTH aMiHiB. ApOMaTH4HI aMIHHU TPOSBISIIOTH MEHIITY
OCHOBHICTb, HIXK ajiaTUyHi, YHACIIIOK P-T-CIPSHDKEHHS BIIBHOI Mapu
P-eIeKTPOHIB aTOMa HITPOTEHY 3 T-CIPSHKCHHSIM OCH3EHOBOTO SI/Ipa:
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O -
5- g
CQ)fNHZ

3aBIAKA 1IbOMY, 3MEHIIYEThCS 3JaTHICTb aToMa HITPOTEHY
B3aeMoisTH 3 kuciororo (H') a6o mporoHizyBaTucs. YBeIeHHS HACTYII-
HOTO OEH3EHOBOTO KiJbIlS II€ MOMITHIIIE 3HM)KYE OCHOBHICTh, a Tpe-
TUHHI apOMAaTUYHI aMiHM OCHOBHHUX BJIACTUBOCTEHl HE MarOTh. Y HaBe-
JEHOMY Pl MOJJaHO KOHCTAHTU OCHOBHOCTI amiHIB K, TOpIBHSHO 3
aMOHIaKOM:

CHOJ’IYK&Z NH3 CH3NH2 C6H5NH2 C6H5N(CH3)2 (C6H5)2NH
K, 1,8:10°  44-105 3,8-10° 11,5107 7,0-107°
CHOJIYKaI n-CH;-CgH4-NH, N-NO,CgHiNH,

K, 11,8107 0,1-10*

VYBelleHHsI €NEeKTPOHOJAOHOPHOIO 3aMICHHKAa B apOMaTUYHE SJIpO
a00 B aMIHOIPYyIy 30UIbIIy€ OCHOBHICTb, a €JIEKTPOHOAKIEITOPHOTO,
HaBIIaKW, 3MeHIIye. ToMy aMiHM 3a 3MEHIICHHSIM OCHOBHOCTI MOJKHA
PO3MICTUTH B P

R-NH,>NH;3>CgHsN(R),>CsHsNHR>CeHsNH,>(CoHs),NH>(CeHs)sN

OCHOBHI BJIaCTUBOCTI apEHAMIHIB 3yMOBIIIOIOTh YTBOPEHHS COJIEH
y pa3l JoJaBaHHS A0 CyMimn sAkoi-HeOyab cuibHOT kuciaotu (HCI,
HQSO4):
Ce¢Hs-NH, + H,S0, == C¢H,;-NH,-H,S0, a60o CgHs-N"Hz HSO,"
aHUTIHINA rigporeHcyabdat (aHUIiH TiIpocyibdar)
(25.10)
Tomy cnig mam’statu, Mo B OUIBIIOCTI peakiii aMiHU OepyTh
ydacth y ¢dopmi coieil. AMiHH, SK CJIaOKI OCHOBM, 31 CIA0OKUMH
kuciaotamu Ha 3pa3zok CH3COOH a6o H,COs3, coseit He yTBOPIOIOTb.
Coni apeHaMIHIB JIETKO T1APOJI3YIOTHCS BOJIOK0, YHACIIIOK YOTO
BOJIHI PO3UUHU MPOSIBIIIOTH KUCITY PEaKIIIIO:
CeHsNH;"HSO, + HOH === CgHsNH;'OH + H" + HSO, (25.11)
ApoMaTU4H1 aMiHU 3/1aTHI BCTYHaTH B XIMIUHI PEaKIlii 3a y4acTiO
ak NH,-rpynu (ankinyBaHHS, allWJIFOBaHHS, apWJIIOBaHHS, OKMUCHEHHS,
B3a€EMOJIIS 3 ajbJerilaMid W KETOHAMH, HITPUTHOK KHUCJIOTOK TOIIO),
Tak 1 OEH3eHOBOTO si/ipa (eneKTpodUIbHE 3aMINIEHHSI aTOMa TiAPOTeHy).
PosrnstHeMo crioyaTKy peaxiiii AJ1si aMIHOTPYTIH.
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2. AnkijtyBaHHs aMiHIB BukiajaeHo B po3aim 11.1. Y mpomucio-
BOCTI METWJIAHUIIH 1 JUMETUJIAHIIIH OJEeP)KYIOTh B3aEMOJIIEI0 TIapiB Me-
TUJIOBOTO CIIMPTY 3 aHiTiHOM Haj jeriaparyrounm Al,Os. Ix Bukopuc-
TOBYIOTh JJIsl CHHTE31B OapBHUKIB 1 BUOYXOBUX PEYOBHUH.

3. AnuiioBaHHs aMiHiB. SIk OyJo BxKe 3a3Ha4yeHO, MiJl Yac alu-
JIIOBAHHSI aMiHIB YTBOPIOIOTHCA BIAMOBIJIHI allWIINOX1/1H1, a00 aH1Iiau. 3
AIMITIOIOYHMX PEAreHTIB YacTillle 3aCTOCOBYIOTh aHTIAPUAN KUCIIOT, X04a
rajioreHaHTiApuan edextuBHimm. [lix yac anumoBaHHS KapOOHOBUMHU
KUCJIOTaMU HEOOXI1JIHE HarpiBaHHS PEaKI[iHHOI Cyminn s BijalIen-
JICHHS BOJY BiJl COJIENOIIOHOTO aIyKTY:

O NH, + CHsCOOH —> @ NHyO-C- CH3—HO> NH-C-CHj
-2

0]
(25.12)

IIponykTH anuiroBaHHS SABJISIOTH CO000, MO CYTI, amiaud BIAMO-
BIIHUX KUCJOT. lle, sk mpaBuiao, KPUCTAIIYHI PEYOBUHU 13 UYITKUMHU
TEMIIepaTypamMu TOIUIEHHS, YHACHIIIOK YOro iX 3acTOCOBYIOTH IS
ineHTudikaiii amiHiB.

AUWSIbOBaHI aMIHM CTiMKI 10 OKUCHEHHS, IO BUKOPUCTOBYIOTH
JUISL 3aXUCTY apEeHaMiHIB 3a HEOOXITHOCTI iX HITpyBaHHS a0 cyibdy-
BaHHS.

Ak amigu KHUCIIOT alMIbOBaHI aMIHM TIJPOJII3YIOThCS 3a Harpi-
BaHHS B JY)KHOMY a00 KHCIOMY CEpeloBHINI. AIleTaMiHa Tpymna
—NH-C(CH3)=0 HanexuTh 10 €IEKTPOHOJOHOPHUX 3aMICHHKIB, ane ii
aKTUBYIOUMI BIUIUB B 0- 1 M-TIOJIO)KEHHSX 3HAYHO CIAOKIIIWNA, HIXK
NH,-rpynu, 3aBasku €1eKTPOHOAKUENTOPHIN i1 KapOOHIIBHOI Tpynu
(-Ic—0, -Mc—p). Y pe3yibTaTi Takoro BIUIMBY KapOOHIIBHOI TPYIH aIu-
JHOBaHI aMiHU BTpavyarOTh OCHOBHI BJIACTMBOCTI W HE PO3UMHSIOTHCS B
PO3BEICHUX PO3YMHAX CUIIBHUX KUCIIOT.

Jlesiki anuiaboBaHI apoMaTH4YHI aMIHM 3aCTOCOBYIOTH IEPEBAXKHO
AK JIIKH 3 JKapO3HIKYIOUOIO €0, HAMpHUKIad n-alneTWIiPeHeTHaNH
((beHaHCTI/IH) n-C2H50-C6H4-NH-COCH3.

4. Peakuii apuiiroBaHHsI BUKJIaaeHO B po3aimi 11.1.

5. B3aeMogisi 3 HITPUTHOK KHCJI0TOKW. ApPEHAMIHU MO-PI3HOMY
pearyiotb 3 HNO,, 1mo 103BoJisie pO3pI3HATH NEPBUHHI, BTOPUHHI U
TPETUHHI aMIHU aHAJIOT1YHO 3 aji(paTUYHUMU aMiIHAMU.

llepsunni apeHamiHM TIpH IILOMY BCTYIIAIOTh y PpEAKIio 3
OJICpP>KaHHSAM COJIEH J1a30HIIO:
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CeHs-NH, + HO-NO RN+ HCD_ e p N=NJ'CI” + 2H,0 (25.13)
OCH3EeH 11a30HIMXIOPHT
Y noniOHux ymoBax anmiaTU4HI amMiHU YTBOPIOIOTH IMEPEBAKHO
CIIUPTH.
Bmopunni apenaminm, sk 1 amiartuysi, 1ar0Th N-HITpO3aMiHU U
3MaTHI Jajl 3a HarpiBaHHs MEPErpyrnoByBaTUCS 10 n-HITpo30-N-me-
TUJIAHLTIHY:

0
CeHs-NH-CHg + HO-NO -3~ CeHs-N(CH3)-N=0 L O:N—@ NH-CHj

n-HiTpo30-N-MeTHUIaHIiH (25 14)

Tpemunni apeHaMiHU YTBOPIOIOTh, IEPEBAKHO, N-HITPO3IOMOXIAHI 3

HITPO30TPYIOI0 B OEH3EHOBOMY sJIpl (SIKIIO #-TIOJIOKCHHSI 3alHSATE,
HITPO30Tpyna BCTYNA€E B O-TIOJIOKEHHS):

— + - — N— N=0
! QH HONO

n-HiTpo30-N,N-1umeTnIan LI H (25 15)

Haramaemo, mo TperwHHI anipaTU4yHl aMiHA 3 HITPUTHOIO
KHCJIOTOIO TPAKTUYHO HE B3aEMO/IIIOTh.

6. Peakuii 3 anbaerinamu. [lepBuHHI aMiHU 37aTHI B3a€EMOIATH 3
apOMaTUYHUMH aJbJeriJaMi 3 YTBOPEHHSIM a30METHHIB, a00 OCHOB
Mudda, anamoriyHo 10 B3aEMOII albAeTiAiB 3 aMoHiakoM. Ha3zpy
A30METHHIB YTBOPIOIOThH 3 HAa3BU JBOBaJICHTHOTrO 3anuiiky Tumy CgHs-
CH 1 3axkiHYEHHS -aHINiH.

CeH C/O + HN-CeHe —tm  CoHe— CH=N—CiH

65— 2N-LgHs  ——=2 (Lghg—CH= N—CgH5g
N H -H0 (25.16)
OeH3aJIbIET1 T OEH3 W IEHAHUTIH

[Tix miero kucaoT ado JyTiB a30METUHHU PO3KJIaAal0ThCsl Ha BUXIJIHI
CIIOTYKH ¥ 116 MO>XHa BHKOPHUCTOBYBATH I TUMYACOBOTO 3aXUCTY
aMIHOTPYTIU:

H* 20
C6H5_CH=N—C6H5 + HOH —— C6H5—C\ H + HQN—C6H5
(25.17)

A30METHHHM 3aCTOCOBYIOTH ITiJi 4ac CHHTE3y, 30Kpema, reTepo-
MUKJITIYHUX CIONYK (TOX1AHUX MIPUMHY Ta XIHOJIHY).

Jlo HacTymHO1 TPyNH peakiliidi HaJleKaTh peakiii eaeKTpodiIbLHOIOo
3aMIIIeHHS B OEH3€HOBOMY sIApIi.
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7. TI'anorenyBaHHsi. ['aJloreHyBaHHS apeHAMIHIB, 3aJICKHO BIJI
NPUPOAN TaJOTeHY Ta YMOB peakilii, BIIOYyBAa€ThCS, SIK MPABUIIO, 3
OJIEpKaHHSAM TpPUTaJOTeHapeHaMiHIB (XJIop 1 OpoM BCTymawTh y BCi
BUIbHI 0- 1 n-mojokeHHs). Tak, mig 4ac a1i Ha aHUIIH OpOMHOI BOJAU
peaKiisi IPOXOJUTH JIETKO 3 YTBOPEHHSIM TPUOPOMAaHIIIHY:

Br
20°
ONHZ + Br2 —_— Br—@ NH2
-3HBr
N Br (25.18)

2,4,6-TpubpomMaHiIiH
AHAJIOTTYHO B3a€MO/II€ 3 aHIJIIHOM HO/I.
[TepeOir peakiliii raioreHyBaHHs MiATBEPIKY€E CUIBHUN aKTUBYIO-
YU BIUIMB aMIHOTPYIIA Ha MPOIIECH IEKTPOPIILHOTO 3aMiIlICHHS.
[lix yac xJmopyBaHHSI MOKE BIJOYBAaTHCh OKHMCHEHHS aMIHOTPYTIH.
Jlns 3amo0iraHHS OKHMCHEHHIO apeHaMiHIB iX OOOB’SI3KOBO 3aXWIAIOTh
alMTIOBAHHSIM

NH-COCHj; NH-COCHz; NH-COCHj;
€l +HOH/M"
+C|2 —_— >
-CH3COOH
Cl
N-XJIOpALETaHLII] N-XJOPaHUIIH (25 . 19)

[Ipu 1bOMy, yHACHIIOK CTEPUUYHUX Mepemko] (00’emMHOI alera-
MIJIHOI TpyNH), XJIOPYBAaHHS B O-TIOJIOKEHHSI MPAKTUYHO HE BinOyBa-
€TbCA. B OCHOBHOMY YTBOPIOETHCSI n-XJIOPALIETAHIIII, 3 SKOTO IMOTIM
TAPOTI30M 3HIMAIOTh 3aXUCT aMiHOTPYINHU. 3a HEOOXITHOCTI N00YyTH
JUIIE 1-130MEP CIOYATKY 130JIF0I0Th aMIHOTPYILY, a MOTIM, HalpUKIa,
OpOMYIOTH alleTaHI1/l AHAIOTTYHO JI0 MOTIEPEAHBOTO BUITAIKY:

NH; NH-COCHj NH-COCHj NH,
+ CH _C/ +Br2 +HOH/H
3 Ny “HCl “HBr -CH3COOH
B
n-0GpoMareTaHiIiT (2520)

8. HirpyBannsi. HiTtpyBanus apeHamiHIiB Oe3MOCEpeIHBOIO B3a€-
MOJI€I0 3 HITPATHOIO KHUCIIOTOI HE MPOBOJATH YHACTIIOK 37aTHOCTI
HNO; okucHioBatu amidorpymny. Tomy momepeaHpo aMIHOTPyIy 000-
B’SI3KOBO 3aXHUIIAKOTh:
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NH-COCH; NH-COCH; NH-COCHs NH,
_/NO, NO
+HNO +HOH/H / 2
© © -CH3COOH
1 -1 3007 ai 3&3i
2 10%

n-HlTpO&HlJ’IlH
90 % (25.21)
Jlnst onepkaHHs M-HITPOAHUTIHY BUKOPUCTOBYIOTh M-THUHITPOOEH-
3€H, JJIsS BIJHOBJICHHS SKOI'O 3aCTOCOBYIOTH Cyib(iau abo riapocyiib-
1oy TyKHUX METadiB, IO 37aTHI BIJHOBIIOBATH JIMIIE OJHY HITPO-
Tpy1y.
9. Cyab¢yBanus. CynbdyBaHHS apeHaMiHIB MPOBOASTH CHIIHHO-
PO3BEICHUM PO3UYUHOM CYIb(aTHOI KUCIOTU. [Ipu 1IbOMY YTBOPIOETHCS
B OCHOBHOMY CYMIII 0- 1 n-130M€piB 3TiAHO 3 IpaBUIaMU Opi€HTAILl:

_~NH,
QNHZ * 230 o * HZN_Q SOsH
2 SO3H

OpTaHIOBa KUCJIOTa CyJb(aHiIOBa KUCIOTA (2522)

OpHak y TakMX yMOBax peaxiisi cyib(pyBaHHS BiOyBaeThbCs IO-
BUIBHO, 4YacTO 3 OJEpKaHHSAM M-130M€pa, KUIBKICTh SIKOI'O 3pOCTa€E 3
MiJBUILIEHHSIM KOHUEHTpaIli KUCIOTU. []e mosICHIOETHCSI TPOTOHI3AIIEIO
aMIHOTPYIIH, AKa MEePEXOJUTh B aHUIIHIEBY. BBaXkaroTh, 10 NpHU LIBOMY
3HUKA€E p-T-CHPSIKEHHS €JEKTPOHHOI IMapy HITPOreHy 3 OEH3€HOBUM
KUIBLIEM i1 aMOHI€BA IPpyIa CTA€ M-OPIEHTAHTOM:

oot o ) 2
@ 5 -H,0
sO;  (25.23)

AHasnoriyHa KapTHUHa CIIOCTEPIraeThes MijJ 4yac HITpyBaHHS He3a-
XHUIEHUX apeHaMiHIB, JI€ KUIbKICTh M-130Mepa MOXe OyTH 3HAYHOIO.
Tomy, sk 1 B mOnepeaHiX Mmpolecax, cylib(yBaHHS apeHaMiHIB MPOBO-
ISITh, SIK PABUJIO, 13 3aXUIIEHOI0 aMiHOTPYTIOIO.

[Iupoke 3acToCyBaHHS y BUPOOHUIITBI a300apBHUKIB 1 JIIKAPCHKHUX
npenapariB HalyJsa CcyJib(paHlIoBa KUCJIOTA, Ky CUHTE3YIOTh 0€3 Morie-
PEAHBOTO 3aXUCTy aMIHOTPYNH B KOPCTKUX YMOBax 3 BUKOPUCTAHHAM
KOHIIEHTPOBAHOI Cyib(}aTHOi KUCIOTH. CIOYaTKy YTBOPIOETHCS T1ApO-
cyibdaTHa CUIb aHUIIHY, fKa 3a HArpiBaHHS NEPETBOPHOEThCS Yy de-
HiTaMil cyiab(GOHOBOT KHUCIOTH. OCTaHHS 3a yYMOB peakiii MIIIXOM

+

NH;
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BHYTPIIIHHOMOJICKYJIIPHOTO ~ MEPETpynyBaHHsA  Ja€  CyJb(paHIIOBY
KUCTIOTY.

CyibdaHisioBa KUCIIOTa MICTHTh 0JIHOYAacHO KUCIOTHY (-SO,0H)
1 ocHoBHY (-NH,) rpynu. Tomy BoHa icHye y BUTJISIAI IBIT€p-i0HAa,
YHACIIJIOK 4Oro CJ1a00 PO3UMHSIETHCA Y BOJI HA BIIMIHY BiJl ap€HCYIIb-
(hOHOBHX KHCIIOT.

0
G Gy e G
-2

NH»

D —— _>

H” " sO3H H” ™ SO3H

SOsH (25.24)

AJnle 3aBASIKM CBOIM KHCJIOTHUM BJIACTUBOCTSIM IiJ] Yac B3aEMOJII 3

ayramu abo 13 Cofor0 Cyib(haHUIOBA KHCIOTa YTBOPIOE BIAMOBIAHI

BOJIOPO3YHHHI COJII:

HiN™-CsHys-SO3~ + NaOH — H,N-CgH,-SO3Na + H,O0  (25.25)

Ax Oyno 3a3zHaueHo (po3aun 11.2 (1)), Ha ocHOBI cynb(haHIIOBOI

KHCJIOTH CHUHTE30BaHO BeIUKY KiIbKicTh (6 000) cynbdamigHux mpe-

napartiB, 3 SKUX NpuOIM3HO 20 MarOTh aHTUOAKTEplajbHI BJIACTUBOCTI,
iX 3aCTOCOBYIOThH JJIsI JIIKYBAHHS JIFO/IEH.

OnuH 3 BUCOKOE(PEKTUBHUX CyIb(aMigHUX MpernapariB — OLIHid

CTPENTOLH/ Y IPOMHUCIIOBOCTI OJEPKYIOTh CYJIb(POXIOPYBAHHIM alera-

HUTIAY:
NHCOCH;, NHCOCH; NHCOCH,
+ 2HO-SO,CI _ +2NHg __+HOHMH"
-H2804’ -NH4C| 'CH3COOH
-HCI
SO,Cl SO,NH, SO,NH,
(25.26)

M-AHUTIHCYTH()OHOBY (METAHIIOBY) KHCJIOTY TaKOX BHUKOPHUCTO-
BYIOTh JUIsi CHHTE3Yy JIIKApCHKMX IIpenapaTiB. li OTpUMYIOTH peakLicro
cynbhyBaHHS HITPOOCH3EHY B JKOPCTKHMX YMOBax 3 TOAAJBIIUM
BIJIHOBJICHHSIM HITPOTPYIIH.

3 apoMaTWMYHMX JiaMiHIB HalyacTille 3aCTOCOBYIOTH (DEeHiJIeH-
JTlaMiHU JUIST CHHTE3y TETePOLMKIIUYHMX CIONyK (o-(heHiaeHaiamin),
nnactMac (v-QeHineHgiamiH) Ta a300apBHUKIB (M- i n-i3omepm). Ix
OJIEP>KYIOTh BITHOBJICHHSIM 0- Ta n-HITPOAHIIIHIB 1 M-TUHITPOOCH3CHY.
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PO31JI 26. PEHOJIN I'MAPOKCHAPEHN)

denoam (apenonu ado ciopokcuapenu) — COJAYKH, y AKHX Til-
POKCIWJIbHA IrpylNa cnojyyeHa 0e3nocepeIHbo 3 0eH3eHOBUM SIIPOM.

Ha3Bu ripoKcUnoxiiHuX OCH3eHy Ta 1HIIUX apOMaTUYHUX KapOo-
IUKJIIYHUX CIIOJIYK OTPUMYIOTH JIOJAaBaHHSIM JO Ha3BU TiApokapOoOHy
cyIKCIB -0, -0ion 1 T. 1. [{ns 6aratbox eHosiB 30eperiucs TpuBiaabHi
Ha3BU:

OH OH OH OH
,CH3 (5/ CHa
[::j [::j\CHS [::j N CH;

benon M-KpP€e30J1 n-Kpe30I1 2,3-KCUJIeHON

®deHonu OyBarOTb 00HO-, 080- 1 Mpuamomui, 3aJIeKHO B KiJIb-
KOCTI1 T1IPOKCUIILHUX TPYM:

OH OH OH
~OH
N OH
OH

MIPOKATEXO0JI PE30PLIUHOI TAPOXIHOM
OH OH OH

,OH 0NN ~NO;

N OH Ho” > “OH

NO,
niporajion (bIIOPOTITIOIMHOIN HiKpUHOBA KHCIIOTA

VY pa3i NpucyTHOCTI B MOJIEKYJIl CTapIIOl TPYNH HASBHICTH TiApPO-
KCWJIBHOI IPYIH MO3HAYAETHCS MPEDIKCOM 2i0poKcuU-:

O-T1IPOKCUOEH301HA (CaTIIUIIOBA) KUCIIOTa 0-HO-CgH,;-COOH

Pagukanam ArO- naroTh Ha3BU JOJaBaHHAM cydikca -okcu J0
Ha3BU paJiiKaja, HapuKJIaI;:

OE€H3MIOKCH CgHs-CH,-O-

AHI0HU, TTOX17H1 BijJ (DEHOJIIB, OTPUMYIOTh Ha3BY 3aMIHOIO -0 Ha
-~onam (-okcuo):

dbeHonAT HaTpito abo HATPiKl EeHOKCHT CsHsONa.
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26.1 OxnoaTomHi peHoH
MeTtoau ogepKaHHA

1. 3 apeHCynb(HOHOBUX KUCIOT (PEaKiiis JIy»KHOTO CIUIaBy — po3Aii 4).

2. 3 ranoreHOeH3eHIB (po3ain 4).

3. 3 i3ompomninben3eny (kymony) — P. ¥apic, II. CepreeB, b. Kpy-
xanoB (1942 p.). OKkuCHEHHS 130MPONUIOEH3EHY MPUBOJIUTH [0
YTBOPEHHS 2i0ponepokcudy i30nponiioeHseHy, SKAM y KHUCIOMY
CepeIOBUII PO3KJIIAIAEThCS HA (PEHOJ 1 alleTOH 3a CXEMOIO:

C|:H3 (|:H3 C|H3
H*(H,SO
() §oon i { ) Gmomgon S A )
CHs CH; H CHj3
T
*HO_ @*O—(ll—Cl)—H T> OH + CH3-CO-CHj
CHz H
(26.1)

4. Po3kian colieit gia3zoHiro (po3aina 8).

5. Cyxa nmeperonka kam’stHOro Byrijid. [1ig yac Hei yTBOproeThes
KaM’sTHOBYT1UJIbHA CMOJIa, SIKa PO3AUISIEThCS Ha!

a) nerky onuBy — 10 170°C (apenu — GeH3eH, TOIyeH, KCUICHN),

0) cepenuro onuBy — 170-230°C (B ocHOBHOMY — (peHO);

B) Baxky ouBy — 230-270°C (Kpe30.1u, KCHIEHOIN);

r) anrpaineHoBy onuBy — 270-340°C (B OCHOBHOMY aHTpAIIEH).

®i3u4HI il XiMiYHI BJIaCTHBOCTI
®eHo1M 0HOATOMHI — O€3KOJIIPHI PIAMHU a00 KPUCTaTIUHI
PEYOBUHU.
1. KucaotHicTh ¢eHoJtiB. Bigomo, 1o OuUIbmiicTs (EHONIB ICHY-
I0Th BUKIIIOYHO B €HOJIbHIM (popmi. Taka CTIMKICTb 3yMOBJEHA OLIBII
BUCOKHUM CTYIIEHEM CIIPSKEHHSI B IOPIBHSAHHI 3 KETOHHOKO (POPMOIO:

Nk N1 (26.2)

KC€TO-CHOJIbBHA TaYTOMCpiﬂ
Take crpsKeHHS HEMOJUICHOI NTapy €JIEKTPOHIB aTOMa OKCUTEHY 3
T-€JIEKTPOHHOIO CUCTEMOI0 OCH3EHOBOTO s/Ipa (p- T-CnpsidicerHs ) 3MIITYE
CJICKTPOHHY T'YCTUHY A0 O€H3€HOBOTO siipa (noaapusayis 36 'a3ky O-H) i
CIpUsi€ BIIIMICIUICHHIO MNPOTOHA (MPOSIB KUCIOTHUX BIACTUBOCTEN) 3
YTBOPEHHSIM heronsim-iona. Y (HEeHONAT-10HI HEraTUBHUM 3apsi]] aToMma
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OKCUT'€HY 3HAYHOKI MIPOK JCIOKATI30BaHMM, IO MiABHUIINYE MHOTO
CTaOlIbHICTD:

O O -
5= o (-\ S = (\— +
04— H =—= O. + H
O (/( >Q
- 5 (26.3)
-lon < +Mon & >>3

@deHoMM € OB CUIBHUMHU KUCJIOTaMH HIK aliaTU4dHi CIIUPTH.
[X KMCIOTHICTH 3aJI€KUTh BiJl MPUPOAH 3aMICHUKA B SIAPI:

C6H5OH + NaOH — C6H50Na + Hzo (264)

EnexkTpoHOAKIIEeNTOPHI 3aMICHUKH 30UIBIIYIOTh KHCJIOTHICTH, a
CIIEKTPOHOIOHOPHI — 3MeHIyI0Th. Hanpuknan, mpunimpogenon (nikpu-
HoBa Kucioma — po3ain 4) 3a CHJIOK KHCIIOT HAOMMKAEThCS 0 MiHE-
pabHUX.

VY 3aranbHOMY, KUCJIOTHICTh ()€HOJIIB BITHOCHO HEBEJIMKA W MEHIIIA
BiJl KUCJIOTHOCTI kapOoHaTHOi kuciotu H,COs, mo miarBepKyeThes
TaKOI0 PEaKIIIEI:

CgHsONa + CO, + H,0O — CgHsOH + NaHCO, (26.5)

2. Peakuii esiekTpo@isibHOrO0 3amilieHHs y ¢genoutiB. GeHonu
pearytoTh 3 €1eKTpOPUIIbHUMU PEAreHTaMu 3HAYHO JIETIIIE, HiXK OCH3€EH 1
HMOr0 TOMOJIOTH.

2.1. T'asiorenyBaHHs:

,Br
OOH + 3Br2 W BY—OOH
NBr (26.6)

2,4,6-tpubpompenon
Peaxiiii raioreHyBaHHs, SIK PaBUiI0, HE MOTPEOYIOTH KaTaji3aTopa.

2.2. HitpyBaHHs. Y TBOPEHHS MIKPUHOBOI KUCIIOTH MPOTIKAE 32 CXEMOIO:

OH "
NO (2
/ 2
OH \NO,
NO,

2,4,6-TpuHITPOGEHOT (267)
Tyt momana cxema npoBeneHHs peakiiii. HacrpaBmui yepe3 BUCOKY

OKHCHIOBAJIbHY 3/aTHICTh HITPaTHOI KHUCIOTH (DEHOJ CIIOYaTKy CYJib-
byroTh, a Aal HITPYIOTh:
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HNO
Orovse s 320 v
2504
SOzH NO2 (26.8)

2.3. Cyab¢yBanns. [lig yac cynbyBaHHS CHIBBIHOIIEHHS O- 1

n-130MepiB BU3HAYAETHCS TEMIIEPATYPOIO:
SO5H

0 /
C)rom 2ol (Y 77w, HO_@S%H
OH

| +H,50,, 100°

o-(henoncynbpoHoOBa KUCITOTA n- (beHonchILq)OHOBa KHCIIOTa
(26.9)
2.4. Hitpo3yBaHHs:

J/ N=0
@OH + NaNO, + HCI — CL + NaCl + Hy0
OH

0-HITPO30(EHOT (26. 10)
2.5. AJIKiJlyBaHHS:
C6H5ONa + CH3| —> C6H5-O-CH3 + Nal (2611)
aHi3o1 (MeTHI(eHiNToBHil eTep)
2.6. AIMJTIOBAHHA:

@ONa + CH3-COClI —— QO_%_CHg + NaCl
O

(beninanerar (26. 12)

3. Peakuii moJsikoHaeHcamii 3 ajpaerizamMmu (oTpuMaHHs (e-
HoJIopMaIbAETIAHUX CMOJI).

deHOJIM B MPUCYTHOCTI KUCIOT a00 OCHOB BCTYNAKOTh y PEAKIIIIO
HaBITh 3 TAKMUMU CIA0KUMU eJIeKTpodIaMH, SIK aJIbACTiAN 1 KETOHHU:

CH20H

O-FlﬂpOKCI/IMCTI/IH- I’l-l"iIIpOKCI/IMCTI/IJ'I' (26 . 13)

VY OuIbll XKOPCTKUX YMOBax YTBOPIOETHCH 2,4-0uciopokcumemu-

¢QeHror.
HOH,C+

HO—Q CH,0H
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3a cmiBBiIHOIIEHHS anbjaeria:dpenon gk 1:1,2 3a KIMHATHOI TeM-
nepaTypu B KHUCIOMY CEPEIOBHUII YTBOPIOIOTHCA JIHIWHI MOJIMEpPU —
HOBONAKU.

HoBonauni cMonu HanexaTb 10 mMepMOnIacmis, TOMy IO TLUIaB-
JISATHCS 32 HArpiBaHHS 1 PO3YUHSIIOTHCS:

OH OH OH OH OH
, CH,0H
CH,OH +n » CH2\ » CHy; » CH0OH +nH,0
—_—
+CgHsOH
i dn
(26.14)

VY Bunaaky Haamumky Qopmanpaeriay (2:1) y myxHoMmMy cepe-
JIOBUILI YTBOPIOIOTHCSA MepMOPeaKkmueti nojiimepu (peakmoniacmu) —
PO3YHHHI pe30u poseanydiceHoi 6y0oeu, SK1 3a HarpiBaHHS HE IUIaB-
JISATHCS, @ IEPEXOAATh Y HEPOZUMHHI — pe3umu.

OH OH OH OH
RN , CHX\ » CHo\ » CHy ya
—

o)

. I
’,/ CHé CH2

OH

’

7 CH
OH (26.15)
4. KarajxiTuyHe rigpyBaHHsA (PEHOJY BUKOPUCTOBYIOTH MJIsI
OTPUMAHHS I[TUKJIOTEKCAHOY:

O OH  _3HaNi,170] Q OH
(26.16)

5. OrpuMaHHs (PeHIJIOBUX eTepPiB MOJIieTUICHIIIKOJII0:

o+
o— CHZ_CHZ
R OH + \O/ — ROO-CHZCHZ-OH —
CHZ_CHZ

N v/

)
O O-C C -(-OC C -) -O
o e (26.17)
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3a R=CgH17 (0KTHJI) yTBOPIOETHCS ITOBEPXHEBO-aKTUBHA PEUYOBHHA
HeionorenHoro tuny OIT-7 (3a n=7) 1 OII-10 (3a n=10).
6. OTpumanns diany ad0 dicghenony-A:

CH3 CH3
| H*, 50° |
2 OH + (I;=Q — " » HO Cll OH
CHs CH3 (26.18)

2,2-06ic(4-rigpokcudenin)-nponaH (J1iaH)
Cnonyku tuny OiceHony-A BUKOPUCTOBYIOTh [IJII CHUHTE3Y
CIIOKCHJIHUX CMOJI IT1/1 Yac MOTIKOHASH Al 3 eMiXJI0PT1APHUHOM.

26.2 IBoxaTtomHi ¢deHou
OTpuMyIOTh TUMH X METOJIaMH, 1110 ¥ OJIHOATOMHI, aje ICHYIOTh 1
cremianbHl MeToau. [lipokaTexona OTPUMYIOTH 13 CATIIHIIOBOTO abACTIAY:

CHO OH
CL/ +H,0,, NaOH__ C{
"HCHO
OH OH (26.19)

CAIIIMIOBUHA aJIbAErig

3a XIMIYHMMH BJIACTUBOCTSIMU BOHU CXO1 Ha PEHOJ 1 € CITAOKUMU
JIBOXOCHOBHUMH KHCJIOTaMH. [IprudoMy KHCIOTHICTh IBOXaTOMHHUX (Pe-
HOJI1B BUIIIA B MOPIBHSIHHI 3 OJJTHOATOMHUMU:

»OH o)
\
O + Pb(CH3CO0); — C[ b+ 2CH3COOH
OH o) (26.20)

JIBoxaToMHI1 ()€HOJIHU JIETKO OKUCHIOIOTHCS 1 TOMY € CUJIbBHUMU

BIJHOBHUKAMMU:
OH
/ 0]
CL = @f
OH N0

0-0€H30X1HOH

HO—Q oH —~ O=<:>=O
(26.21)

n-0eH30X1HOH
OKUCHEHHSI TIAPOXIHOJNY TMPOTIKAE YEpe3 CTaAil0 yTBOPEHHS
XiH2IOpOHY .
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OH (I’) OH O
I
) — |
l | [
OH 0 L OH O _ (26.22)
JIOHOP aKIenTop XIHT1IpOH

(T-KOMILIIEKC 3 TIEPEHECEHHSIM 3apsy)

JIBoxatoMHi ()€HOJM JIETKO BCTYMHAIOTh y peakilii eaeKTpodiib-
HOT'0 3aMillleHHS (raJoTeHyBaHHs, HITPYBAaHHS, allJIFOBAHHS TOLIO).
OH OH

0,N < _NO,
+3HNO,
—_—

on -3H,0 OH

NO, (26.23)

cTu(]HIHOBA KHCIIOTa

26.3 TproxaromHi ¢eHoIn

OH OH OH
~OH _~OH
SOH | HO~ N “OH
OH
MipoTaso T1APOKCHUT1IPOXIHOI (hIOPOTITIOIITHOIT
(1,2,3-6en3enTpHron) (1,2,4-6enzentpuon) (1,3,5-6enzentpuon)

Ix ™Meromu OTpuUMaHHSI AaHAJOTIYHI JO pAaHIIIE HaBEICHHUX.
Ilipoeanon OTpUMYIOTb 13 TaJIOBOT KMCJIOTH 32 CXEMOIO:

OH OH
~OH {© ~0OH
_—
P N -CO,
HoOC OH OH (26.24)
1,3,4-mpuciopoxcubenzern MOXHA OTPUMATH 13 N-OEH30X1HOHY:
(l) OCOCHj3 OCOCHz3 OH
O +(CHaC0),0_ @ +H,0
I i \OCOCH3 7~ >0COCH; 7 NOH
@ @) OH OH

(26.25)
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Dnopoanoyunon 3AaTHUIN 10 TayTOMEPii 3a CXEMOIO:.

OH (')K
CH; “CH,
N
V4 X
H, (26.26)
eHoJIbHa popMa KeTOHHA (popma

BinoMo, mo keroHHa ¢opma (GIOPOINTIOLUHONY 3 TiApOKCHIaMi-
HOM yYTBOPIOE MPUOKCUM.

Y g
CH CH H H
? >+ 3NH,OH —= Chiz )C\Z + 3H,0
07> o HO-N7Z >C” SN-OH
Ha H, (26.27)

TPUOKCUM (PIIOPOTITIOLIUHOTY

Oxpewmi npeacTaBHUKHU (PeHOJTIB

@®eHo1 — OTPUMYIOTh y MPOMHUCIOBOCTI CHUHTETHYHHUM ILIAXOM
(90 %) 1 10 % i3 kam’sTHOBYTUIbHOT cMOJIM. OCHOBHUM CHHTCTHYHUM
MetrogoM € kKymonbHuUM (Ypic—CepreeB), 3a ssikuM oTpuMyrTh 50 %
dbeHOMy. Mloro BHKOPHCTOBYIOTH Y BHPOOHHIITBI macT™Mac (deHoapop-
MaJIBJCTIIHI CMOJIM); LMKJIOIN€KCAHOJy, HEOOXITHOrO i OTPUMAHHS
CUHTETUYHUX BOJOKOH, CTaOLII3aTOPIB MOJIMEPIB; MOBEPXHEBO-AKTHUB-
HUX PEYOBUH; OAPBHUKIB TOLIO.

Kpe3oam — o1epxytoTh 13 NPOAYKTIB CyX0i MEPETOHKU KaM’ STHOTO
1 Oyporo BYruuisi, CJIaHifto, Topy, a TaKO)K CUHTETUYHUM METOIOM 13
TOJyeHY. BUKOpUCTOBYIOTh JJisl OTPUMAHHSI CUHTETUYHUX CMOJI, OapB-
HHKIB, aHTHOKCHJIAHTIB, JIIKIB TOIIO.

JIBoxaToMHi ()eHOJIM BUKOPUCTOBYIOTH SIK BIJIHOBHUKHU Y (POTO-
rpadii, AJisi CHHTE3y aHTUOKCHIAHTIB, 1HT10ITOPIB paAuKaIbHUX MpOoIie-
C1B MOJIIMEPU3ALIIi.

26.4 ApomaTu4Hi cIUPTH (APUITATKAHOIIN)
ApOMATHYHI CIIUPTU — CIMOJYKH, y SKMX T1IPOKCHUJIbHA TpyIa
3B’s13aHa 3 aTOMOM KapOOHY OIYHOTO JIAHIOTa:

Crom Crpron (rononn
CHa

OCH3UJIOBUH CITUPT 1-denin-1-eranon 2-denin-1-etanon
(o-criapT) (B-crtupr) (TpOSTHIOBUH CITUPT)
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3a HomeHkiaryporw [UPAC ix Ha3Bu yTBOPIOIOTH NUISIXOM J0Ja-
BaHHS Ha3BU pagukany (Ar), SKud 3amiliae TiAPOTeH, 10 Ha3BU ajKa-
HOJy. 30€epeKeH] TaKoX TpUBiajJbHI Ha3BH.

Pamukamam RO- maroTe Ha3BuU J07aBaHHSAM cydiKkca -okcu 10
Ha3BW pajaukania, Hanpukiaa: oeHsunokcu -CgHs-CH,-O- 1, BianmoBiaHO,
aHioHn — Hatpiit Oen3mnokcuy -CgHs-CH,-ONa (OeH3unanakorossr
HaTpiro a00 OCH3WIAT HATPIIO).

MeTtoau oaep:KaHHA
1. I'igpoJti3 rajioreHNnoXiTHuX:

C¢Hs-CH,Cl + H,O —> C4zHs-CH,OH + HCI (26.28)
2. BinHoBJIeHHS OeH3aJbaeriay:
C6H5CHO + H2 — C6H5'CH20H (2629)

3. OrpumanHs 2-¢peniieranony-1 i3 0Oenzeny u peaktusiB I'pu-

HbSIPA:

CH,—CH
CoHe + % /7 A% CgHg-CH,CH,-OH

O
(MpOMUCIOBUI METOT)
CH,—CH, +H,0
CgHsMgBr + \ / —> CgHs-CH,CH,-OMgBr m CgHs-CH,CH,-OH
(J1abopatopHUil METOT) (26.30)

4. Peakuis Kanninnapo (y npucyraocti KOH):

5. BizHOBJICHHS ecTepiB ApOMATHYHHMX KHCJIOT:

CeHsCOOC,Hy — 2N

C6H5-CH20H + C2H50H (2632)
XiMiuHI BJIACTUBOCTI
3a XIMIYHUMH BJIACTUBOCTSIMU apOMaTH4HI CHUPTH CXOXI Ha
ankanosu. [Ipote iCHYIOTbH 1 BIIMIHHOCTI:
1. Cnuptu 3 OH-rpynoto B 0-MIOJ0KEHHI JO OEH3E€HOBOTO siapa
JIETKO 3aMillyIOThCSl HA TaJIOreH:

(XH H +HCI
CHjs CHjs (26.33)

1-dpenin-1-eranon 1-denin-1-xaoperan
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2. B-CriupTtH JIETKO JIE€T1IPaTYIOThCA:

tO
Orpron i Orovmon
H

OH (coedai ) (26.34)
OxpeMi npeacTABHUKH
« OeH3WJIOBMH CHMPT € B €CTEPHUX OJIUBAX JIESIKMX POCIIHH.
BukopuctoBytoTs y napdymepii 1 1akodapOoBiii MpoMUCIOBOCTI;
« 2-¢genin-l-eraHosn — CcKJaJioBa YacTUHA TPOSHJOBOI OJIMBH.
3acToOBYIOTh y naphyMEepHUX KOMITO3UIISX.
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PO3/ILI 27. APOMATHUYHI AJBJEIJIU 1 KETOHU. XIHOHU

27.1 ApomaTuyiHi ajJbaeriiu Ta KeTOHU
3a Homenkiaryporo [lUPAC Ha3Bu apuiialbieTi/iiB YTBOPIOIOTH 13
Ha3Bu apuiy (Ar) 1 cyikciB -kapbarvoecio, -ouxkapbanvoezio 1 T. 1.
Hanpuxian:

O @) O
C H3C— C CHy—
O\H ’ O\H O Ny

OeH30HUIT aJIbIErig n-TOJIYINIOBUU aJIbJIeTi] (heH1IOITOBHI ambaeTi]
OcH3eHKapOaIbIeT1 T n-TONIKapOaIbIeTi deHinaneTaibaeri
O 0
V Vi
HC— CH,— CH=CcH—c
M-TOJIUIOLITOBUM aJIbJEri KOPUYHUHN aJIbJIeT1]T

LIUHAMOHOBHUI alIbJIEeri]

30eperiucs TakOXK TPUBIadbHI Ha3BU:
OeH3anbaeriI C¢HsCHO,
aHICOBHH anbaeria (IMoKa3aHo n-130Mep) n-CH30-CgH4-CHO.
Ha3pu anpaeriaiB, sKki BiANOBiAalOTh TPUBIaIbHUM Ha3BaM Oararo-
OCHOBHUX KHUCJIOT, y IKHUX KapOOKCHUJIbHI TPYIU 3aMiHEHI Ha aJIbJIET1/IHI
IpYIH, OTPUMYIOTh 3aMIHOKO 3aKIHUEHHS -08ad KUCAOMA Ha 3aKIHYEHHS
-08Ull AbOe2io, HAPUKJIIA/;
¢dTaneBuit anbaerig 0-C¢H4(CHO),,
130(praneBuii anpaerina m-CgHy(CHO); |
AJBJIETIIHY TPYMy MO3HA4YaloTh MpedikcoM gopmin-, KO MPHU-
CyTHs cTapiua rpyna. Hanpukmnan:

OHCOCHZ— COOH

n-GpopMiI(hEeHIJIONTOBA KUCITOTA
Jlns ketoHiB 3a HOMeHKIaTyporo [UPAC, y skux 70 JIaHIfiora, 1o
MICTUTh OJIHY 200 KIJIbKa KapOOHIJIBHUX TPYM, IPUETHAHO OJUH YU O11b-
1€ ApOMAaTUYHMX 3aMICHUKIB, YTBOPIOIOTH 13 Ha3BU Al[UKJIIYHOI'O BYTJie-
BOJHIO, JIO0 SIKO1 JI0JIal0Th paJIMKajIbHy Ha3By apOMaTUYHOTO 3aMICHHUKA,
a KETOrpylny BH3HA4arOTh CY(PIKCOM -oH. AJle 3aCTOCOBYIOTH 11 PIJIKO.
YacrTiiie BUKOPUCTOBYIOTh palllOHAIbHY i TPUBiaJIbHY HOMEHKJIATYPY:

O O 9
Il I I
C—CHs C— QCH= CH—C—
deHineTaHOH nudeHIIMETaHOH 1,3-audeHinmporneHoH
Bunsitok: anerodenon 6eH30(eHoH XaJIKOH
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3a panukanbHO-(PYHKIIOHATILHOI HOMEHKIIATYPOIO Ha3By KETOHIB

1 2 . ) ..

R*-CO-R” yTBOpIOIOTH MEpeiueHHsIM 3a aj(aBiToM Ha3B paJHKaIiB i
cydikca -kemon:

(”3 O
I
(e ()
METUII(PEHITKETOH TU(EHITKETOH
MeTtoau ogep:KaHHs

1. OKNMCHEHHsI APOMATHYHHUX BYIJIEBOIHIB (aJKLIapeHiB a00
AlapuJMeTaHiB):

o)
0], V,0O Y
CeHs-CHy — V2O CeHs-CZ Lt HO
CgHg-CHy-CgHg  —101: V205 CoHs-C-CeHs + H0
0 (27.1)
mudeHiIMeTaH oenzodeHon

2. OKUCHEHHSI apOMATHYHHUX CHUPTIB (apwi- 1 Jiapuiiajiaka-
HOJIiB):

o)
(@) G
CgHs-CH,OH ol C6H5'C< + H0
@)
C6H5-CIIH-R o, CGHS‘%‘R , ne: R=Alk, Ar
(N 0 (27.2)

3.Tigpoqiz apoMaTHYHUX TeMIiHAJBHUX TAJOTeHMOXITHUX
(murajioreHaJIKiJiapeHiB):

+2Cl /Sl o0 <O
2
C6H5-CH3 ﬁ CGHS-CQ m’ C6H5-C|\‘| _>-H20 C6H5-CHO
Cl OH
XJIOPUCTUN OEH3UIIIIeH (273)

4. Ilpsime BBeleHHSI KapOoOHiJIbHOI rpynu >C=0. Y npucyTHOCTI
KHCJIOT JIproica apeHu pearyroTh 3 alMIrajJoreHilaMu 3 YTBOPEHHSM
KEeTOHIB (anmuiaBaHus 3a Opinesem—Kpadrcom):

CH;COCI, AICl;

o) — o

CsHsCOCI, AICI; HaC C
-HCl B 3 I
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Apomamuuni anvoeciou i kemouu. XiHoHu

3aMICTh alMITAJIOTEH1/1IB BUKOPUCTOBYIOTh TAKOXK KUCIOTH abo0 iX
anrigpuan (peakuis XeBoprta). /{11 nmpoBeaeHHS peakilii alMIFOBaHHS
KUIBKICTh KaTajli3aTopa MEPEBHUIYE CTEXIOMETPUYHE CITIBBIIHOIICHHS.

MexaHi3M:
40 N _
CH3—C\ Cl + A|C|3 — CH3-C:O + A|C|4
3646001 6%

+

Hs

; ?
-y [ _
H3C— + NH5-C=0 + AICl, — N=T |AICl; —
5 HyC <

O-KOMIIJICKC

/O
-AICl,, HCI HsC — N CHs, (27.5)

CnopinHenuMu amwioBaHHoO 3a @pigenem—Kpadrcom € peaxiii,
y SIKUX TiIPOreH 3aMiIyeThCs Ha allbaeriany rpyny (¢opmintosanns).

Apenu Takox ¢opmitioTs cywmimmto kapoon (II) okcumy i
TIAPOreH XJIOPUAY B MPUCYTHOCTI XJIOPUIIB altoMiHiio 1 Kynpymy (I)
(peakuis I'arrepmana-Koxa). Peakiiist mpoTikae 3a y4acTio al[UIiEBOTO
KOMIUIEKCY, a poiib KynpyMm (I) xmopuay momnsrae B TOYaTKOBOMY
yTBOpeHH1 KoMmIuiekcy 13 CO. Takum 4MHOM, OTPUMYIOTBCS allbJIeTiIN
(y Bunagky GopmiaxJiopuay) 1 KETOHHU:

0
Vi
<j%c:H3 + CO + Hol 2l Cucl, H3C—OC<
H (27.6)

Di3u4Hi ¥ XiMiYHi BJACTUBOCTI

KapOoHiabH1 CIIONYKH apeHiB — 6e30apBHI piiMHU a00 KpUCTAIIIYHI
PEYOBHUHM. 3a XIMIYHUMH BIIACTUBOCTAMHU CXO0X1 JO HACUYECHUX ajb-
JET1/11B 1 KETOHIB am@aTuyHOro psay. BoHu jgerko BCTymnarTh y peakiii
npueaHanHs 1 3amimenHs (B3aemonis 3 HCN, NaHSO3, NH,-NH,, NHs,
NH,0OH, NH,-NH-CgHs, peaktuBamu I'punbspa, BigHoBieHHs). [Ipote
MaloTh 1 cienudiuHi 0COOIUBOCTI.

1. ApenkapOanpaeriin W MlapuiKeTOHHM HE BCTYNaloTh B allb-
JOJIbHY KOHJICHCAIIi}0, TOMY III0 B O-TIOJIO’KEHHI BiTHOCHO KapOOH1JIbHOI
IPYIH BIACYTHI aToMH Tigporeny. [Ipore 3 xapOoHIIbHUMEU amidaThd-
HHUMU CIOJIyKaMu pearyroTh (KoHaeHcaunis Kiasiiizena):
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o) 40 _ o)
CoHsCZ +HC—cC | 9. cgHgCH=CH-cZ
H H  -H0 H (27.7)
KOPUYHHH aJIbJIeTi]
S . [
PR CCR ) CgHS-CH=CH-C-CH,
O ) METHJICTUPHIIKETOH
CeHs-CZ . RSLLIN [y
CH5;-C-CHj (2:1 I
hasiac 3 (2 CgHs-CH=CH-C-CH=CH-CgHs

JUCTUPUIIKETOH ( 27. 8)
2. Peakuin Y. Ilekina (1869 p.):
O
7 0
~° CHa-C CH,COOH, 180°  CgH5-CH=CH-C {
CeHs-CL  + Ple T o —
CH3_C\ 0 2 CH3-C% 0
+H,0 H\C C/H ) C6"'5\C C/H
> = abo =
CH,COOH  CH \ COOH H” N COOH
(27.9)
3. ben3oinoBa konaencauis (FO. Jlioix, @. Beaep, 1834 p.):
0 0y 0 09
7 N KCN [O]
CeHs-C T ,C-CeHs —— CoHsC-C-CoHs ers CeMs~C-C-CeHs
OH
0eH301H TUOEH3011 (27.10)

4. Peakuis C. Kanninmmapo (peakumissi JUCIPONOPUiOHYBAHHSA
a00 peakuis riApUIHOrO NMepeMilieHHs):

O O

0
AN
CeHs-CZ = H>C-C6H5

_FNaOH C6H5-C( + CGHS'CHZOH
OH (27.11)
IMOBIpHUIT MeXaHi3M 1ii€i peakili Mmojsrae B yTBOPEHH! MEPBUH-
Horo ioHa (I), sxuii morim mnpuennye e oauH OH 3 yTBOpeHHsSM
nianiony (II):

@)

0 _ |
CeHs-CL | + OH == CgHs— C—H
H

oH () (27.12)
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Apomamuuni anvoeciou i kemouu. XiHoHu

O ?
| _

CgHs— CI:— H + OH = CeHs—C—H + HyO
OH o~ (I (27.13)

Apunmetriaionat-ion (II) 3a B3aemonii 3 MOJEKYJIOK allbACTiay
nepeaae Ha ocTaHHi# rigpua-ion (H:): ~
LC|)_ 0 @) c|)
7 .
ar—c—iH + arcl == AC{ _+ A'—C—H

N\ |
C(')— N " H () H (V) (27.14)

VYr1Bopeni i1ouu kuciaoru (III) 1 compry (IV) B3aemonitoTe y

KIHIIEBOMY PE3yJIbTaTi 3 MOJIEKYJIaMU BOJIU:
@ O
V4 V
_ + H-O = — Ar-C + OH
Ar C\ o 2 \ OH
(1)

i
Ar'— CI_ H +HO == Ar-CH,OH + OH
H (V) (27.15)
VY Bunajaky 3mMimanoi peakuii Kanninmapo (apoMaTuaHui anbIerij
1 (popmaib/ieTi/), YTBOPIOKOTHCS BIIMOBIIHO apOMATHYHI CIUPTH (TIOBHE
BIJTHOBJICHHSI ) 1 MypalInHa KUCJIOTa (MOBHE OKUCHEHHS):

0 KOH
{, +HCHO ——> CgHs-CH,OH + HCOOH
H (27.16)
5. IIpu B3aemonli apeHKapOaIbIEriiB 3 MEPBUHHUMHU aMiHAMH
YTBOPIOKOTHCS azomemunu ado ocnosu lllugpga — po3ain 8.

CgHs-C

6. Peakuisi OkHCHeHHsI. ApEHKapOabJIEeTI/IA JIETKO OKUCHIOKOTHCS

B)K€ Ha MoBITp1. s amipaTHyHUX ambaeri/IiB I HE € XapaKTePHUM:
O y
C6H5'C/ + [O] L C6H5'C\/
H OH (27.17)

N
[Iporiec OKHMCHEHHS TPOTIKAE 3a PAJAUKAIBHUM MEXaHI3MOM 3
YTBOPEHHSM MPOMDKHUX T'1JIPONIEPOKCUIIB:

*

@) O
Y h F
C6H5—C< H — C6H5-C< H 30y UKCHUH CTaH
C6H5'C‘o + CGHS-C\ H —_— C6H5-C ' + C6H5-C\'~ H
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o)
: Z
CeHs-C=0 + O, — CeHs-CL
00
o) 0 0
7z 7 Z :
CeHs-C{ 00 T CgHs-CT T CgH5-C oOH + CgHs-C=0
TiIpOnepoKCHT OEH30MHOT KUCIOTH
A0 #°
CeHs-C_ + C6H5'C\H —  2C4H5-COOH
OOH (27.18)

7. B3aeMonisa apeHkapOaJjbaeriiiB 3 ¢eHosiamm il apoMaTu4-
HUMH aMiHaAMHU. ApEHH, N0 MalTh PYXJUBUH aTOM TiJIPOTEHY,
BCTYIAIOTh B HACTYIIHI PEaKIIii:

OH
n,n-TAT1IAPOKCUTpU(CHIIMETaH (27 19)

moeeeeeeass \ H
= +{ )NeH, |
o s Ve
Q C=0 + :
» i H,0
] H *@ N(CHy),

N(CH3),
N,N’-teTpameTui- n,n-aiaMmiHo-

TpudeHiameTaH (27 . 20)

8. I'eomerpuuHna i3omepiss okcumis. IleperpynyBanns E. bek-
maHa (1886 p.). ApenkapOanpaeriii apeHKETOHM 3a B3a€EMOJIi 3 Tiji-
POKCHJIAMIHOM YTBOPIOIOTh OKCUMU:

C6H5_ (Ii:— C6H4— CH3 + H2N-OH TZO> C6H5— CII:_C6H4— CH3
O N—OH

n-TONUIPEHIITKETOH KETOKCUM (2 7.2 1)

Taki HECUMETPUYHI KETOKCUMU MOXYTh ICHYBAaTH y BUIJISIAI JBOX
F€OMETPUYHUX 130MEpIB: cuH- 1 aumu-. cuH-DopMoOO TPUUHSTO
BBAXKaTH 130Mep, KUK MICTUTh MEHIITUN paguKail y yuc-ToJOXKEeHH] 10
OH-rpynu. /s keToHIB OUIbIN 3pyYHO BUKOpUCTOBYBaTH Z,E-nHomenk-
namypy (dactuHa 1, posnain 3). Z-koHdirypailis BiANOBIAE yuc-TIOJI0-
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KEHHIO cTapimux rpyn, E-koHdirypaliisi — mparc-moJI0AKEHHIO CTapIIuX
rpyn. binei cTiiikoro € aumu-popma:

+

hv
HO—N N—OH (27.22)

cun-n-tonindeninkerokcum (E-iomep)  aumu-n-tonindeninkerokcuM (Z-13omep)

C6H5— CII:_C6H4— CH3 —= CGHT CII:_C6H4— CH3

Y OpuUCYTHOCTI KHUCJIOT MPOTIKAE CBOEPIAHE MEpPErpymyBaHHS Ke-
TOKCHUMIB B amigu KapOOHOBHX KuUCIOT. [Ipu 1pomMy 3 KETOKCUMY

YTBOPIOIOTHCS JBA 130MEPHUX aMiju:
H+

C6H5— ﬁ_CGHr CH3 —_— HO— (ﬁ—C6H4— CH3 T_> O == C_ C6H4— CH3
N—OH N—CgHs NH—CgHs
N-METOKCU(EHIIKETOKCUM dbeninamin (2723)
H+

C6H5— (":_C6H4— CH3 —_— C6H5— C—OH > C6H5_ (I:= @)
Il
HO_N CH3— C6H4_ N CH3— C6H4_ NH

n-MeTokcu(eHiIamix 0EH30MHOT KHCTIOTH (2724)

[leperpynyBanns bekMana B mpPOMHCIOBOCTI BUKOPUCTOBYIOTH Y
Ipolieci OTPUMaHHS Karpoyaktamy (po3aia 2).

9. Peakuiist esiekTpo(isibHOTO 3aMillleHHsI B 0€H3€eHOBOMY SI/IPi.
KapOoHninpbHa Trpymna mposiBIsS€ €IEKTPOHOAKIENTOPHI BJIACTUBOCTI
(3amicauk II pony), yHacnmigok 4oro m-eJeKTpOHHA TyCTHMHA B 0- 1 n-
MOJIOKEHHAX 3MeHIyeTbes. [l yac a1i enekTpodUIbHUX pearcHTIB

HOBMI 3aMiCHUK HAIPABIACTLCSA B M-TIOJ0KEHHS:
ON\

¥ Co o
%
TR S
7 (27.25)

M-HITpOOEH3IbIET T

Oxpemi npeACTAaBHUKH

Ben3ajbaerina OoTpUMYIOTh y TPOMUCIOBOCTI OKHUCHEHHSM TO-
JyeHy abo TiApoJi30M XJOPUCTOro OeH3WIiIeHy. BUKOpUCTOBYIOTH y
BUPOOHUIITBI OAPBHUKIB, apOMAaTHYHUX PEUOBUH.

AneTo(peHOH OJCeP>KYIOTh alleTUITIOBAaHHIM O€H3eHY a00 OKHCHEH-
HSIM eTUI0eH3eHy. BukopucroByoTh B napdhymepii:

0
CeHs-CH,-CHs + O, Mn(ER,C00), 199, CoHs-C-CHz + Hy0

0 (27.26)
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CanginmiioBui ajbJeria oJepKyroTh peakiiero Timana—Pelimepa:

, CHO
QOH + CHCl; + 3NaOH —= + 3NaCl + 2H,0
OH
O-T1IPOKCUOCH3AIIBIET1/T (2727)

CamuuiIoBUi ajibJIETi[, OTPUMYIOTh 13 (QeHody M Xjopodopmy.
3aCTOCOBYIOTh B aHANITU4YHIM XiMii, B OpPraHIYHOMY CHHTE31 — JJIsi
OTPUMAaHHSI CaTIIUIIOBOI KUCTIOTH.

Keron MixJsepa (n,n"-N,N -TeTrpamerniaiaminoangeHiIKeTOH)
OTPUMYIOTH IIIAXOM aruitoBanHsa Gpocrenom N,N-auMeTunanuiiny:

Ch._Cl
ZQN(CHg)Z v G %» (CH3)2N—®’(I%‘®’N(CH3)2
O

I
(27.28)

BUKOpUCTOBYIOTH Y BUPOOHHIITBI apUIMETAaHOBUX OapBHUKIB.

27.2 XiHoHM

XIHOHHU SIBJISIFOTH COOOO0 IUKJIIYHI KapOOHUIbHI CHONYKH, SKI HE
MarTh apOMAaTUYHOIO XapakTepy, aje siKi JEerko OTPUMYIOTh 3 apoma-
TUYHUX CHOJYK. XIHOHHM MaioTh OyJ0BY HEHACHUYEHUX ITUKIIIYHUX

JIUKETOHIB:
0 0
8 o¢ Ny
i N0 cl”’ N Cl
0 o)

n-0€H30X1HOH (71-X1HOH) 0-0eH30X1HOH (0-XIHOH)  TeTpaxiiop-1,4-0eH30XiHOH (XJIOpaHiI)

XiHOHU TOMIIAIOTHCS 3AJICKHO BiJl KIJIBKOCTI LIMKJIIIB Y MOJIEKYII.
VY oMy po3aiii OyayTh PO3TISHYTI XIHOHH 3 OJHUM ITUKJIOM.

OTpuMyIOTh  XIHOHM OKHMCHEHHSM  JIBOXaTOMHHMX (DEHOIIB,
apwiaMiHiB a00 (heH1JIeH1aM1HIB:

HN — Q NH, O] (ch:rzo;\I :2304) M0 =<:>= o
- 3

@

|
NH HCI; Cl,; [O], H,0__ Cl\l |/CI
2 “NH; - y N
Cl I Cl
0 (27.29)

XJIOpaH1I
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XiMiYHi BJACTHBOCTI
1. JInst TIApOXIHOHIB XapaKTepH1 peakilii KETOHIB:

@) =<:>=N-OH
MOHOOKCHUM
'Hzo + _HZO

n-HITPO30(hEHOT

— HO—N=<:>=N-OH Layrovep,, HO—NH—@N=O
(27.30)

JIOKCUM n-HITPO30(EeH T IPOKCUIaMIH

2. B3aemogisi 3 Hyk/1eo(iJIbHUMHU peareHTaMu. XiHOHU MalOTh
€JIEKTPOHOAKIENTOPHUN XapakTep (OKMCHUKH), 3aBJIIKA HAIBHOCTI Kap-
OOHUIBHUX TPyM, 1 iX BIACTUBOCTI BIPIZHSIOTHCS BiJ BIACTUBOCTEU
OEH3EHOBOTO A/pa. IX peakii 3 HyKﬂeO(bmaMH HCI, HCN, ROH, ArNH,,
RSH npoTikatoTs y IpHCYTHOCTi IPOTOHHOrO KaTamizatopa (H'):

@

| IOH OH
I Cl i C
O OH

I
o
@)

| OH OH
| I CN CN
O 0 OH

3. BignoBJyieHHS XiHOHIB:

O=<:>=O +Hy —— HO—QOH
(27.32)

Peakiiisi BiHOBJICHHS MPOTIKAE€ IIBUJAKO W KUIBKICHO TIIJI Yac
€JIEKTPOJIi3y BOJHUX PO3UMHIB Ha KaToAl abo MiJa €0 CUJIBHOTO Bif-
HOBHHKA Yepe3 CTa1I0 YTBOPEHHS AHIOH-PAOUKATY CEMUXIHOHY"

aHIOH-PaJMKaJl CEMUXIHOHY (27.33)

(27.31)

| 387
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4. YTBOpeHHs1 KOMIUIEKCIB 3 mepenocom 3apsiay (KII3) (po3ain 6).

5. Peakuii nieHoBOro cuHTe3y. XiHOHM € JieHO(IIaMU U BCTY-
MAalTh y pPeakKIlii J1EHOBOro cuHTe3y (peakuis Jiibca—AJibaepa):
@)

HC -CH; I ,CH3 l ,CH3 | ,CH3s
y C + ; Karaj,
TOJYXIHOH TETPariIpOMETHHOH METHHOH
(2-metunnagToXiHOH-1,4)
(27.34)

OKUCHEHHSIM apOMaTHUYHUX aMIHIB 1 /I1aMIHIB OTPUMYIOTh BIJIIO-
BIJHO X1HOHIMIH 1 XIHOHI1IMIH:
NH; NH-OH

[O] 311 488¢a6%y
-HZO

0 4i %eaa8T eneeal i

X1HOHIMIH

HZNONHZ KoCry07 + HpS0s HNGNH

XIHOHJIIIMIH (2735)

X1HOHIMIH c;1a00 3a0apBIEHUN y CIpO-KOBTUN KOJIp, XIHOHIIIMIH
0e30apBHuUi. OOUIBI 111 pEUOBUHU HECTIMKI 1 HE € OapBHUKaMH. 1111 yac
3aMIMICHHS! TIAPOTeHy IMIHOTPYNM B XIHOHIMIHI ab00 XIHOHAIIMIHI Ha
3QJIMIIKY aHUTIHY 4d (eHony (abo iX 3aMIlIEHUX) YTBOPIOIOTHCS 1HAA-
MiHH, 1HA0EHOJIM 1 1HJ0aHIIHK, 3a0apBiIeH] B IHTEHCHBHI CHHI 200 3€-
JIEH1 KOJIbOPHU Ta BOJIOJIIOTH CIOPITHEHICTIO JO TEKCTUIBHUX BOJOKOH.
[ToxigHl n-XIHOHIMIHY a0O0 N-XIHOHJ1IMIHY € XIHOHIMIHOBUMH OapBHU-

KaMH:
D oA DD
IHIaMiH iHgO(EeHN
LD = v v
1HIOAH1IIH
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Inpaming, 1IHA0AHUIIHU ¥ 1HIO(PEHOIN OJEPKYIOTh OJIHUM 3 TaKHX
CIOCOOIB.

1. OxucHenns cywmimi 1 Monp n-(beHUIeHAIaMiHy, SKUH MICTUTh
X04 OM OJIHY IIEPBUHHY aMIHOTPYITY, 3 1 MOJIb apOMaTUYHOTO aMiHYy a0o
T1IPOKCUCIIONYKH, III0 Ma€ HE3aMHATE napa-moyioKeHHs. Peakiiis mpo-
TIKa€ B JICKUJIbKa cTamiid. Tak, 3a CyMICHOTO OKHCHEHHS n-(eHIIeHI1a-
MIHY ¥ aHUIIHY CHOYaTKy #n-(QeHUICHIIaMiH OKHCHIOEThCA JO XiHOH-

TIMIHY:
A
(27.36)

OKHCHEHHS MPOBOAATh Y KUCIOMY CEPEIOBUILI, TOMY XiHOHAIIMIH

YTBOPIOE CLIIb!
HN {>= NHy CI

JiIMIH TpHeEIHY€E MOJEKYIY aHUIHY, YTBOPIOIOYM #,7 -AlaMIHO-
mudeHiIaMis:

HN=<:>=NH * ONHZ — H2N—Q NH—QNHZ

(27.37)
n,n ’-JliamiHOAM(DEHLIaMIH OKHCHIOETHCS 10 1HJAMIHY:

HZN—@NH—QNHz 1oL HN=<:>=N—®~NHZLCI>
H,N —Q N =<:>=NH§ cr
(27.38)

Kosu 3aMicTh amMiHy B3ATH OKCHUCIONYKY, y SIKOi B napa-moJo-
’KEHHI € TIIPOreH, TO YTBOPIOETHCA BIAMOBIAHWEN iHAOaHLTIH. Hampuk-
Jaj], 32 OKUCHEHHSI CyMIlIl #n-aMIHOJUMETUIAHUIIHY U 0-HadTOJy yTBO-
PIOETHCS 1HAOAHIIIH, HI0 3aCTOCOBYBABCS paHilie SK OapBHUK (o-
Ha(TONOBUM CUHIN):

s
0

(27.39)
[lim gac okucHEHHS cywmiml n-amiHOdeHONy ¥ (eHoIy yTBOpIO-
€TbCS 1HAO(EHOII.
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2. KoHneHcallis HITPO30CHOJNYKH 3 aMiHaMu abo ¢eHosiamMu, 110
BOJIOJIIFOTh HE3aMIIICHUM napa- ado opmo-ToNI0KEHHIM, HalIPUKIaI:

(CH3)2N —O NO + O N(CH3)2 —

HCI +
g S g et

o (CHa: ’ (27.40)

SIkuro B il peakilii 3aMiCTh TPETUHHOTO aMiHy B3SITH BIJINOBIIHY
OKCHUCIIOJIYKY, HAIIPUKIA 0-HA(TO, MOYKHA OTPUMATH 1HAOAHLTIH. [H10-
(dbeHO YTBOPIOETHCS 1T Yac KOHEHC Al HITPO30(eHO0ITy 3 PEHOJIOM.

[agoamiam, 1HAO(GEHOIN W 1HIOAHUTIHM HHUHI Maike HE 3aCTOCO-
BYIOTh K OApBHUKH, OCKUTbKH BOHU HECTIHKi, 0COOIMBO A0 J1i KUCIIOT.
Jlesiki 13 X PeYOBUH BUKOPUCTOBYIOTH SIK 1HAUKATOPH.

27.3 OkpeMi npeacTaBHUKH

Cnoco0u oaep:kaHHs1, BJIACTUBOCTI TA BUKOPUCTAHHA
TETPAXJIOPOEH30XIHOHY

Cl Cl
O O

Cl Cl

TeTpaxopOEH30X1HOH (XJIOpaHUI) SBISE€ COOOK KPUCTATIYHUN
MOPOIIOK 30JIOTUCTO-KOBTOTO KOJBOPY; T. L. +294-295°C. Monekyisip-
Ha Maca 245,89.

XJOpaHUI BXOAUTh AO CKJIAAy KOMIIO3MI[N AJIsI BUTOTOBJICHHS
raJlbMOBHX HAKJIaJIOK B aBTOMOO1JIBHIN MTPOMHUCIOBOCTI. 3aCTOCOBYEThCS
BIH TaKOX SIK KaTaJi3aTop y BUPOOHHUIITBI CHELKAYyUyKiB. Y HEBEIMKUX
KUIBKOCTSIX BHUKOPUCTOBYETBHCS SIK CHUPOBHMHAa B IPOMHCIOBOCTI
aH1TIHOBUX OApBHUKIB.

Cnoco0u oep:KaHHS XJIOPaHLTY

1. XyiopyBaHHS T1IPOXIHOHY:
Cl Cl

HO@—OH + 5Cl, —> O O

c’ ol (2741
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2. XJopyBaHHS HOJIXJOPHOXigAHUX (PEHOJYy B CEpPeIOBHIII cipya-
HOI KUCJIOTH:

C6HHC15_HOH =+ (Il"‘l)Clz + Hzo —_— C6C1402 + (H+3)HC1 (2742)

Jlabopamopnuit memoo 00eprHcanHs XA0PaAHITY

Y naboparopii CUHTE3 XJIOPAHLTY 3A1MCHIOIOTH XJIOPYBaHHSIM
dbenoiy 3a peakiiero (5.7).

VY dotupuropiy koi0y eMHicTio 500 M, OCHaIllEHYy MIIIAJIKOIO,
TEPMOMETPOM, 3BOPOTHUM XOJIOJUIBHUKOM, KPaneabHOK BOPOHKOHO 1
cu(oHOM NJi MiABEICHHS XJIOPY, 3aBaHTaXy0Th 35 M deHony. Ycra-
HOBJIIOIOTh KOJOY Ha MacisiHy OaHIo, MPUETHYIOTh 3BOPOTHHUM XOJIO-
IUIBHUK 1 TIOTIM CHCTEMY JUISl BIIOBIIOBAHHSI XJIOPUCTOTO BOJHIO Ta
HEMPOPEaroBaHOro XJOpy MOCTIJOBHUM MPOMHUBAHHSIM Ta3iB BOJOHO 1
po3unHoM Jyry. IligirpiBatore BMICT koJjiou 10 60—70°C, BKIIOYAIOThH
MIIIAJKY ¥ MOYMHAIOTH MMOJavuy XJI0py 31 mBHAKICTIO 0,2 T/XB.

X7opyBaHHS MPOBOAATH MpoTsiroM 7—8 roxa. He mnpunuHsiouu
nojiayl XJIOpY i nepeMilllyBaHHs, y KoJIOy 3 KparejbHOI JINKK 10Jal0Th
350 mn cipuanoi kuciotu (p=1840 KI‘/M3) 1 50 mun xsnopcyib(poHOBOI
kucnotu. IimirpiBatots cymim g0 100—110°C 1 mpooBXyIHOTh XJIOpyBaH-
HSI TIPY T caMiil IBUJIKOCTI MOadl XJIOpy e 7—8 roj.

[Ticnist 3aKiHUEHHS XJIOPYBAHHSI, HE BUKJIFOYAIOUM MIIIAJIKH, 0X0JIO-
JDKYIOTh PEaKIiiiHy CyMill BIPOAOBX 2—3 TOJ. JO KIMHATHOI TemIiepa-
Typu ¥ QUIBTPYIOTh MyJbIY, 110 YTBOPHIIACS, HA BaKyyM-(piiabTpi, BU-
KOPUCTOBYIOUHM SIK (UIBTPYIOUMH MaTtepiay cKiloTkaHuHy. Kucim kpuc-
TaJu XJOpaHITy 00€peXHO MPOMHUBAIOTH HA (PUIBTPI BOJOIO /10 3aJTHUIII-
KOBOi KHUCIOTHOCTI npoaykty He Oinbiie 0,1 %. IIpomutunii xsopanin
BUCYIIIYIOTh JO MOCTIHOI Macu B cymwibHi madgi npu 70-80°C.
Buxin xnopaniny 3 temneparyporo 1iaBieHHs He MeHie 290°C nopis-
HrIo€ 80—85 T.

Ilpomucnosi cnocoou eupooHuymMeEa Xi10paniuy

Y OpoMHCIOBOCTI XJIOPAHUI OJIEPXKYIOTh XJIOPYBaHHIM (DEHOTY J0
TPUXJIOPPEHOITY 3 HACTYITHUM HOTO XJIOPYBAHHSIM Y CEPEIOBUII CyMIIII
CIp4yaHOi 1 XJIOPCYIb(POHOBOI KUCIIOT:
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Cl Cl Cl
+3Cl, <:§ +3Cl, H,50,
— » O O
QOH ENT OH -4HCl, CISO;H
\CI Cl Cl
(27.43)

[Iporiec cknagaeThes 3 TPbOX OCHOBHUX CTaiil:
1) mepioauune xiaopyBaHHs (EHOMY U MOMIXJIOPHEHOMIB;
2) BUAUIEHHS XJIOPAHLUTY 3 NPOAYKTIB XJIOPYBAHHS;
3) HeWTpami3amis KUCIUX BIIX1THUX ra3is.
VY TeXHIYHOMY MPOYKTI XJIOPAHUIl € HE3HAYHI JOMIIIKH TPUXJIOP-
OCH30X1HOHY U MOJIXJOPHOX1AHUX (PEHOTY.

XiMiuHI BJIaCTUBOCTI XJIOPaHLITY

1. I'ioponiz. Y po3BeneHUX pO3UMHAX JIYTiB MEPETBOPIOETHCS B

COJIl XJIOPAH1JIOBOI KUCIOTH (3,6-0uX10p-2,5-110KCIXIHOH):
Cl Cl NaO Cl

O O+ 4NaOH —/= O O + 2NaCl + 2H,0

Cl Cl Cl ONa (27.44)

2. BioHnosnenns. 1lpu BIUIMBI BiTHOBHUKIB, HAIIPUKJIIAJl HOAUCTOTO
BOJIHIO 1 4epBOoHOro (Qocdopy, MNEPETBOPIOETHCS B TETPaXJIOPrij-

POXIHOH:
Cl Cl CI\ Cl

0 O+H —> HO OH

c’/ c ca’ el (27.45)

3. Aminysanusa. Y BOJHOMY PO3YMHI aMmlaKy IEpPETBOPIOETHCS B
3,6-AUXJI0p-2-0KCi-5-aMIHOX1HOH:
Cl Cl HO Cl

O O+ 3NH, OH —> O O + 2NH,CI + 2H,0

Cl Cl Cl NH,
(27.46)
[Ipu nii conUpTOBOTO PO3YMHY aMiaKy YTBOPIOETbCS 3,6-TUXII0p-
2,5-1naMIHOX1HOH:
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cl, ,Cl H,N Cl
0 O + 4NH; €% o O + 2NH,CI

cl’/  cl Cl”  “NH, (27.47)

n-bBeH30XiHOH OTPUMYIOTH OKHCHEHHSM aHUIiHy. Bukopucro-
BYIOTh B OPraHIYHOMY CHHTE31 JIJIsl OTPUMAaHHSI T1IpOX1HOHY.
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PO31JI 28. APOMATHUYHI KAPBOHOBI KUCJIOTH

ApOMATHYHUMM KapOOHOBUMH KHMCJOTAMM HAa3WBAIOTHCS CIIO-
JYKU, MOJICKYJIU SIKMX MICTSITh KapOOKCWIbHY T'PYIy, 3B’ si3aHy Oe3mnoce-
PEIHBO 3 OCH3EHOBUM SIAPOM ab0 3 aTOMOM KapOOHY B OOKOBOMY JIaH-
11031 BiJ] OEH3EHOBOTO KIJbIlA. 3aJI€KHO BiJ KUIBKOCTI KapOOKCHIBHUX
IPYI, PO3PI3HAIOTH MOHOKAPOOHOBI, OuKapOoHo8i W NOAIKAPOOHOBI
KHUCJIOTH.

Ha3Bu apoMaTtuyHUX KapOOHOBUX KHUCJIOT YTBOPIOIOTHCA 3aJI€KHO
B1JI MOJIOKEHHS KapOOKCUJIBHOI Tpynu — y sJpl a00 B OOKOBOMY JIaH-
111031. 30epekKeH1 TaKOXK TPUBiaJIbHI Ha3BU:

<::>}-COOH <::>}-CHTCOOH Hg}—<::>F-COOH

OCH30I1Ha KHCIIOTa (eHinonToBa KUCIOTA n-TOJIY1IOBA KUCJIOTA
(6enzenkapOoHoBa kuciaora)  ((eHineraHoBa KUCIOTA) (n-mMeTrIOEH3eHKapOOHOBA
KHCJIOTA)
CH;—CH,— CI:H— COOH C6H5—C|:H—COOH
CgHs CHs
a-(peHinmMacisHa KHucnoTa MeTHI(EHITONTOBA KUCIO0Ta
2-¢peHindyraHoBa KUCIIOTa 2-(peHinmmponanoBa KICIoTa
COOH
 COOH
CL HOOC—Q COOH
COOH COOH
¢raneBa KucIOTa 130(¢Tanesa KUCI0Ta TepedraneBa Kuciora
1,2-6en3enaukapOOHOBA 1,3-6en3enauKapOOHOBA 1,4-6en3enarKapOOHOBA
KHCJIOTa KHCIIOTa KHCJIOTa
H\ ,~COOH HOOC~. _ COOH

CcC=C
CeHs” “H PN
HOOC COOH
KOpHYHa KHCJI0Ta MIPOMETITOBA KUCIIOTa
mparc-3-QeHUIPONeHOBA KUCIOTA 1,2,4,5-6eH3eHTeTpakapOOHOBA KUCIIOTA
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Apomamuuni kapboHosi Kuciomu

28.1 ApeHMOHOKAPOOHOBI KHCJI0TH
MeTtoau oep:KaHHA

1. Peakuiil OKHCHEHHSI apeHiB, apeHKapOaIbAeriiiB, MeTUIAPUJI-

KETOHIB!
KMnO,, Co, 140°
CHg -~ COOH + H,0

[C]
CeHsCHO —>  CgHsCOOH

)gom Sse- (rgon
-H,0, CO,

I ]
0 0 (28.1)

2. Peakuii riapoJisy

2.1. T'igpoui3 HiTpUIiB:

+HCI
> C6H5COOH + NH4C|
C6H5-C5N + 2H20 ‘>C6H5COONH4 — +NaOH
| "N - H.COONa + NH,OH

(28.2)

2.2. T'igpoJti3 TpUraJaoreHOmOXiTHUX:

+3Cl, +2H,0 H
Q “s - e Q ccls -3HCI Q 00

OEH30TPUXJIOPH (28 .3)
3. VYBeaeHHs KapOOKCWJIBHOI rpynu 3a meroaom Ppigeas—
Kpadrca:
CIN AICl; +H,0
— —
CoHs + ,,C=0 g CeHsCOCI  ——2==  C4HsCOOH
¢docren XJIOpAHT1pu OEH30HHOT KUCIOTH (28 4)

MexaHi3M 1i€i peakilli Sg, aHaJOTIYHMM A0 paHille HaBEACHUX
peakiiil anroBaHHs (po3ain 6):

N — +
cC=0 + A|C|3 E—— A|C|4 + CI-C=0
cl” o¢1 dacee-ea i (28 5)

@i3nuHi i XiMiyHi BJ1aCTHBOCTI
ApEHMOHOKApOOHOB1 KHUCIOTH € 0€30apBHUMH KPUCTAIIYHUMU
pPEUOBUHAMU.
3a cuior KHCIOT OCH30MHA KHCIIOTa OJu3bKa 10 amiaTHIHUX
KHUCJIOT, IO IOSCHIOETHCS BIUIMBOM OEH3E€HOBOIO KuIblld. Hampuxian:
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st 0en3oiHoi kuciotu pK, 4,2, a ajisi MypaliMHoi ¥ OLTOBOI KUCIOT
pK, 3,8 14,8 BIAMOBIIHO:

BB 3aMiCHUKIB y OCH3€HOBOMY SIJIpl Ha CHJIY apOMaTHYHUX
KHCJIOT CKIaaHuN. 30KpeMa, X KUCIOTHICTh HE 3aJIeKUTh B1J] ME30MEP-
HUX (pe30HaHCHMX) €(EeKTiB, XOU ICHY€ TCHACHIIIS 10 301IbIICHHS CUIIH
KHUCJIOT T1J] Yac nepexoay Bij 3amicHUKIB I poay go 3amicHukiB I pomy.
[{e moB’s13aHO 3 THUM, 1110 HETATUBHUH 3apsia KapOOKCUIIAT-10HA HE MOXKE
OyTH [€JIOKaT130BaHU HAa apOMAaTUYHOMY sJipl. 3aMICHUKH, SIK1 TIPOSIB-
Js10Th -I-e(DeKT 0COOJIMBO B 0Opmo-TIOJIOKEHHI, 30UIBIIYIOTh KHCIOT-
HICTb, @ Ti, IO MPOBISAIOTh +/-eDEKT — 3MEHIIYI0Th. Tak, 0-MEeTOKCH-
O€H30iiHa KHCJIOTa CWJbHINIA, HIX O-TOJIYLJIOBa, sIKa, Y CBOIO 4epry,
CUJIBHIIIA 32 1-TOJYiJIOBY:

» COOH ,COOH ,COOH
O O O e

OH OCHs CHj
caJliuiIoBa 0-METOKCUOEH30lHa 0-TOy1JIOBA n-TonyiIoBa
kucnora pK, =2,98  xwucnora pK, = 3,09 kuciora pK, = 3,90 kucnora pK, = 4,40

Kpim TOro, HasiBHICTh B Opmo-TIOJ0KEHHI TPYII, 31aTHUX YTBOPIO-
BAaTU BOJIHEBI 3B’A3KH, CIIpUs€e cTadlmi3amli kapOokcuiaT-ioHa abo cuii
KHUCJIOTH, 1110 0AYUMO Ha MPUKJIIAJ CATIIUIOBOT KUCJIOTH:

ol

Cxo -1/2
LR
H
O/

st apeHkapOOHOBUX KHUCJIOT XapaKTepHI BCl peakilii HACUYEHUX
KapOOHOBUX KUCIIOT.
1. YTBOpeHHs coJieii:

O 0
7 7
CgHs— C\ oH + NaOH —— C6H5 C\ ONa + H,0
OeH30aT HaTPi0 (28.6)
2. YTBOpeHHH ecTepiB:
O 0
7 Z
C:H:-—C + HO-C,Hsg =—= (CgH;—C + H,O
55 N oH ™~ 0—CyHs

eTUJIOBUH ecTep OEH30HHOI KUCIOTH (287)
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OO6’eMH1 3aMICHUKH, YBEJCHI B O-TIOJIOKEHHS OCH3EHOBOTO sJIpa,
MOHMKYIOTh MIBUAKICTH ecTepudikallii. 3a HasBHOCTI JBOX 3aMICHUKIB B
O-TIOJIOXKEHH1 eTepu(ikailis Moke He Bi1IOyBaTUCA uepe3 CTEepPUUHI
MEPEIIKO/IH.

3. YTBOpEHHS rajioreHAHTIAPUAIB il AHTIAPUIIB KHUCJIOT:

@) /O
Cots— 7 + PCls  _MPOLY_ CgHg—CL  + POCI; + HCI
OH  (sOCly) Cl (SO,)
OCH301ITXJIOPU T
0 0 0O O
7 S 7 N
CoHs—CX + NaO/C'CesHs el C6H5'C\ O/C'CGHS

aHTiApU OCH30MHOT KUCIOTH (288)

4. OTpuMaHHA NMEPOKCUAY OeH30i1y: nmepokcu 0eH3oiny aoope

BIJIOMUI SIK 1HILIATOP BUIBHOPAIUKAIBHOI IMOJIMEpHU3allli MOHOMEPIB,

[0 IIUPOKO 3aCTOCOBYIOTh B MPOMHUCIOBOCTI. Horo OJICPXKYIOTh 3

XJIOPAHT1JIpUly OEH30MHOT KHCIOTH 3a PEAKIIEI0:
O 0

0O o
~ N ~ P A
CoHs-NT o * NaO-ONa+ CI>C-C6H5 <

nacr CeHs NS 5 /CCols

HEPOKCH/]] HATPIIO IIEPOKCHUJT OEH301ITy (289)
OxpeMi nnpeACTAaBHUKH

Bben3oiina kuciaora — 6e30apBHa KpHUCTajdiyHa peuyoBHHA. Y MPO-
MHCJIOBOCTI OTPUMYIOTh OKHCHEHHSIM TOJIYEHY. BHKOpPHUCTOBYIOTH IS
CUHTE3Y OapBHUKIB, JTIKAPCHKUX PEUOBHH 1 B maphymepii.

DeHITOUTOBY KHCJIOTY OTPUMYIOTH T1APOJI30M OCH3WILIAHITY
(Oen3unHiTpHITY). BUKOpUCTOBYIOTh Y mapdymepii, 1 BUpOOHUIITBA
JIKIB.

Kopuuny kuciaory (mpanc-izomep) onepxxyroTh peakiieto [lepki-
Ha a0o koHjaeHcamiero KnsiizeHna. 3acTOCOBYIOTh Y BUPOOHUIITBI JIiKap-
CHbKUX PEUYOBHUH Ta B napdymepii.

CaminmioBy KHCJIOTY (0-TiIPpOKCHOEH30ilHYy) OTPUMYIOTH Kap-

OookcumroBaHHAM (peHony 3a peakiiero I'. Konnsoe (1860) — P. HIminra
(1885):

CO—Na
O ONa
o . 3+ 100-120°, P C/O C/O
+ ?l: ;» /H\ O — /H\ ONa B —
5= @)

L
COONa (28.10)
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BUKOpUCTOBYIOTh Y MEIMITMHI Y BUTJISII

a) caniyunamy Hampiro: COONa

O
I

COOH
O
l

CL/ C—0—CHj
8) Memui06020 ecmepy CAliYUuI080i KUCIOMIUL: OH

AHTpPaHUIOBY (0-aMiHO0O€H30iiHY) KHCJIOTY OTPUMYIOTH 13 (pTa-
JIEBOTO aHriJ:[pH/:[y abo 3 (bTaHiMiI[y 3a peakiieto A. I'opmana (1881):

NH
\NH +NaOBr C{ 2

C/O co, 70

™ ONa

¢branimiz ¢dTanaMiHOBa KHCIOTA

+HCI CL
“NaCl COOH (28.11)

aHTpPaHIJIOBa KUCIIOTa
BUKOpPUCTOBYIOTH [Jis OPraHIYHOTO CUHTE3Y, B aHAITUYHIA XIMii 1
napdymepii.
n-AMiHOO€H30HY KHCJIOTY OTPUMYIOTh BIJIHOBJIEHHSIM A-HITPO-
OEH30MHO1 KHCIIOTH:

Oﬂw—<::>—c00H L rhN—<::>—c00H
(28.12)

Ecrepu n-aMiHOO€H30MHOI KUCIIOTH 3aCTOCOBYIOTh Y MEIMIIUHI K
00J1€3aCIOKIAINBI 3aCO0U:

o 0o
7 7 CoHs
O0—CoHs O—(CHz)z—N-HCl

0) ayemuncaniyuiosoi Kuciomu (acnipumy):

CoHs
aQHECTU3WH (ETUIIOBUU ecTep HOBOKAiH (T1pOXJIOPH II€TUIIAMIHOETHIIOBOTO
n-aMiHOOCH30MHOT KMCIIOTH) eTepy n-aMiHOOCH30MHOT KUCIIOTH, HOBOKAH)
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28.2 ApeHankap0OHOBI i apeHNOJIIKAPOOHOBI KHCJI0TH

Apenankap0oHoBi kucjgoTu. DraneBy KHUCIOTY  OTPUMYIOTh
OKMCHEHHSIMKCHJIEHIB a00 HadTaJIeHY:
-0
~CHj c” _COOH
V205 \ +H20
+ 30, —=—> /O —_—
-3H,0
CH3 ? ‘o COOH
O-KCUJIEH ¢braneBuii aHT1IPU

7
\
/

c7° COOH
‘o COOH (28.13)
1 a0 Oaeal
®Pmanesuit aneiopuo (OA) MUPOKO BUKOPUCTOBYIOTH y BHUPOO-

HULTBI MoiieipHUX CMOJI, HANpUKIan, eriggpmanesux cmon (I'D), axi
OTPUMYIOTh PEaKIIi€l0 MoJiKOHAeH AT DA 3 TIIIEPOJIOM:

0 o) |
C/O I |
\ +—C C—O-CHz-CH-CHz-O—'
n O + NHO-CHy-CH-CHp-OH —> | —
C\O OH @ o n

TJIaBKa alikijgHa (pO34MHHA) CMOJa

O

I I
1 —O0O-CH,-CH-CH,»-0O+
C\ /C 2 | 2

s
+1/2n ©: 0 C=0
R X

c-o

O @

O
I |
-_I(I: /C—O-CHz-CH-CHz-O'—

N
@ " (28.14)

HeTJIaBKa aJiKijHa (HEpO3UYMHHA) CMOJIa

TepedraneBy KHCJIOTY ONEPXKYIOTb OKHUCHEHHSAM 71-KCUJICHY.
VY BUTIISIAI TUMETUIIOBOTO €CTEPY Pa3oM 3 JTIETUIICHTIIIKOJIEM BUKOPHC-
TOBYIOTh Y BHUPOOHMIITBI CHHTCTHYHHUX IOJIECTEPHUX BOJIOKOH — 18-

cawny (mepunemy):
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HOOC—@ COOH +2HOCH; —=—=> HiC—0— ﬁ_Q C—0—CH
LY

0 o)
auMeruirepedranar
0
CH30G-CoHy-GOCHg#+2HO-(CHp)p O 5 oo HO-(CH,),0C-CHy-CO(CHy),-OH
- 3
0 0 @) @)
- - - - + - - _—
HO-(CH2)20G-CoHy-CO(CH2)2-0H +NCHZ0G-CoHy-COCH, - —
o) O
HO—(CH,),+0 — (ﬁ_Q ﬁ— O—(CHy),1OH
O n+1
O (28.15)

nomieTwieHTepedTanat (JlaBcaH)

BukopucTtanHs TMMETUIIOBOTO €CTEPY 3aMICTh caMoi TepedTaneBoi
KUCJIOTH 3YMOBJICHE THUM, II[0 OCTAHHIO Ba)XXKO OYUCTUTH B IPOMHUC-
JIOBUX YMOBaX, a ouMemuimepegmanam O4YUIYETHCA BITHOCHO JIETKO.

IlipoMesiiToBY KMCJIOTY OTPUMYIOTH Mif 4ac okucHeHHs 1,2,4,5-
mempamemunbenzeny. 3a HarpiBaHHsA i€ KUCJIOTH YTBOPIOETHCS
TAHTIAPUA, SKAW BUKOPUCTOBYIOTH Y BHUPOOHHIITBI TEPMOCTIMKHUX
MOJIIMEPIB:

0 o)
HOOC~__~__-COOH o \jc cZ
-2H,0 \ /

HOOC~” ~COOH o/° o (28.26)

400 |



Cnonyku 3 HeKOHOeHCO8aHUMU DEH3eHOBUMU AOPAMU

PO3/ILJ 29. APOMATHYHI JIA30- TA A3OCIHOJIYKH
U BAPBHUKHU

ApoMaTu4YH1 A1a30CHOJIYKHM — II€ PEUYOBUHHU 3arajibHoi (HopMyiu
[ArN=N]"X"a60 Ar-N=N-X, y Monekynax sSKHX Aia30rpyma CIoJTy4eHa
OJIHOYACHO 3 aTOMOM KapOOHY apOMaTHYHOIO siApa i HEOPraHIYHUM 3a-
mumikom X (-Cl, -Br, -BF,, -OSO,0H, -OH, -NO3, -SH Toio). [lo apo-
MaTHYHHX Jia30CIONYK HalexaTh: coni diazonito Ar-N"=N-X, oiazo-
noxioni Tumy Ar-N=N-X i diazomamu Ar-N=N-O"M".

HaiiBaxxTuBimmme 3 HEX € comi mia3onito ArN, X . Ha3su comneii
J1a30HII0 YTBOPIOIOTH, N0JaK04u Cy(pikc -Aia30HINA 10 HA3BU BUXITHOI
CIIOJIYKH, MICJSI I[hOTO Ha3Ba 10Ha X (abo Ha3By 10HAa PO3MIIIYIOThH
repe] Ha3BOK KaTioHa B POJOBOMY BIIMIHKY):

HO

| N3 BF,
) ) NN 25T
Q N'=NCI |
P\ F
OCH3CH/11a30HIH XJIOpHU/T 8-rigpokcuHadTageH-2-1i1a30Hi0
terpadiryopodopar
XJIOpU1 OEH3EH/11a30H1I0 TeTpadryopobopar 8-riipoKcu-2-

HadTaseH11a30H1I0

Cnonykrn RN=NX oTpumyoOTh Ha3BU JI0JIaBaHHSIM JI0 Ha3BU BU-
xigHoi cnonyku RH cknaniB -nmia3o, pa3oM 3 MO3HAYEHHSIM aToma abo
rpynu X:

OCH3EeH11a30T 1 APOKCHU]] CeHs-N=N-OH
OeH3eH/J1a301[1aH1] CeHs-N=N-CN
HaTpil OeH3eHaIa30CcynbPOoHAT CeHs-N=N-SOz;Na
HaTpii OeH3eHia30TatT CeHs-N=N-ONa

Jiazokarion ArN," a6o [ArN=N]" € crnpskeHHM i0HOM, y IKOMY
NPOSIBISIETBCA 3HAYHA B3A€EMOJISI MIXK T-€JIEKTPOHAMU OEH3EHOBOTO
KUIBIL 1 TOTPIMHUM 3B’S3KOM Alazorpynu. [liazorpyma € ogHuM 3
HaWOUIbIII CHJIBHUX €JIEKTPOHOAKIECNITOPHUX 3aMICHUKIB. YBEJEHHS 11 B
apoMaTUYHY MOJICKYJTY IPUBOJUTH O CYTTEBOTO MEPEPO3NOALTY €IEKT-
POHHOI T'YCTHHH. 3TIJHO 3 pO3paXyHKaMH, MOJEKyJia OCH3EHI1a30HII0
Ma€ BUTJISA] (IOBXKMHHU 3B’ SI3KiB MMOJIaH1 B IIKOMETPax):
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H 12220 , H H +0,121 H+0,127

120,3°< ", {116, 50
120 20 \ 146.9 114,3 +0,124 +0,119 +0,279
H 121 6° 125@ N N H +0 Ic?lss \
139,9 ’
C -0,014

H H H H

Sk BUTHO 31 CX€MHU, YBEJICHHS J1a30TPYIH TPU3BOJAUTH JI0 JESIKOTO
CIIOTBOPEHHS cUMETpli OeH3eHoBoro sapa. He3Bakaroum Ha Te, 110
3araJIbHONPUMHATUM € PO3MIIICHHSI MMO3UTUBHOTO 3apsiy Ha 0-aToMi
HITPOT'€HY, MAaKCUMAJIbHUM TO3UTUBHUM 3apsiloM BOJIOJI€ B-HITPOTEH.
Hiazorpyma BiaTsrye Ha cebe 0,638 € Bim 3arajibHOrO €JIEKTPOHHOTO
3apsany OCH3EHY, TOA1 K aHAJOT14YHA BEJIMYMHA I HITPOTPYIH CKIIATae
Tubku 0,227 €, 1m0 MIATBEP/KYE 3HAYHO BUIIY €JICKTPOHETATUBHICTH
J1a30TPYIU MOPIBHSHO 3 HITPOTPYIIOKO.

[To3uTuBHUN 3apsg Ha J1a30TPyIl 30UIBIIYETHCA MiJ BILIUBOM
€JICKTPOHOAKIENITOPHUX 3aMICHHKIB Y OCH3€HOBOMY siIpi W 3MEHIIY-
€TbCA Yy BUIAJKY €JIEKTPOHOJOHOPHUX, IO CYTTEBO BIUIMBAE HA peak-
IMHY 37aTHICTh J1a30KaTioHa. Y pe3ysbTaTl YAaCTKOBOTO 3MIIICHHS
€JICKTPOHHOI TYCTUHH 710 OeH3eHOoBOro 1ukiy 3B’ s3ku C-N 1 N=N HaOy-
BAIOTh MEBHOIO MIPOIO MapamMeTpiB MOABIMHUX.

bynosa niazokarioHa, SIKUi XapakTEepU3YEThCA JIHIMHOKO CTPYKTY-
po10, MOKe OyTH MOKa3aHa Ha0OPOM PE30HAHCHUX CTPYKTYP:

O + + =
Ar-N=N > Ar-N =N e C>=N=N: -

+ = + .= +
C>=N N: = @=N=N: abo Ar-N=N

Y Y% VI (29.1)

Haii0inpmnii BHECOK y peanibHy OynoBYy nia3zokariona VI nane-
KUTh, K BBAXKaIOTh, CTPYKTypi II, 110 miaTBEepKYy€eThCA NOBKUHAMU
3B’s13K1B C-N 1 N=N sk oAMHAPHOTO ¥ MOTPIMHOTO BiAMOBIIHO.
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29.1 Cnocoou cunTe3y. Peakuisi niazoryBaHHs
(YyTBOpeHHs coJieil 1ia30HiI0)

Comi niazonito Brepuie Oynau orpumani I1. I'picom 1858 p. mix vac
J1i HITPUTHOT KMCJIOTH Ha COJIi aHUTIHY:

0
CoHeN*HLCl + ~NaNQ +HED. 05 1y N +CI- + NaCl + 2H,0

(29.2)

Jl1a30TyBaHHS MEPBUHHUX aMiHIB MPOBOJISATH HITPUTHOIO KHCIIO-
TOI0, SIKY JI00YyBarOTh 0€3M0CEPEIHBO 3 HITPUTIB HATPit0 a00 Kajito J1€0
cunpaux kucnor (HCI, H,SO,4 HCIO, Tomio). Peakmiss mpoxoauts 3a
Hu3bkux Temnepatyp (0-5°C), OCKiIbKM COJl J11a30HIK0 — HECTaOLIbHI
CIIOJIYKH ¥ TICJISI BUAUICHHS B CyXOMY CTaHI MOXYTh PO3KJIQJIaTUCS Ta
BUOYyXaTH.

Mexani3M peaxiiii 11a30TyBaHHs CKJIaHUM 1 3aJI€KUTh BiJ KUCIIOT-
HOCTI cepenoBuina. [IpumyckarTh, 10 y BOAHUX PO3UYHMHAX y pasi B3ae-
moxaii HNO, 3 mpoTOHOM CHOYaTKy BHHHUKA€E MPOTOHOBAHA HITPUTHA
KHCJIOTa, SIKa B PO3BEACHUX PO3YMHAX 37aTHA MEPETBOPIOBATUCS B OK-
cup Hitporeny (III) N,Oz abo BignoBigH1 HiTpo3winoxigui. Hanpuknan,
y pO3BeJeHIN Cylb(aTHIA KUCIOTI YTBOPIOETHCS HITPO3YKOUUNA areHT —
HITPO3UJICYJIb(aT:

X +
HO-NO + H === H-O-NO
H
+ +
H,O-NO + HONO =—= O=N-O-N=0O + H30
+ —_
HO-NO + HSO, === HOSO,0-NO + H,0 (293
HITPO3UJI Cylb(aT
VY Bunazaky po3seaeHoi HCl ogepxytoTh HITPO3UIXIOPUI — CUITb-
HUHN enekTpodis, ajje MEHII CTabUThHUM, HIXK HITPO3WICYIb(]arT:
+ —_
H,O-NO + CI == CI-N=O + H,0 (29.4)
HITPO3UIXJIOPU
AKTHUBHIIINM 1 CTAOUTBHIIIUM Y PO3BEJCHUX PO3UUHAX € HITPO3HII-
opomi:
+ —_
H,O-NO + Br === Br-N=O + H,0 (29.5)
HITpO3MWIOpOMiz
HaifakTUBHIIINM  [11a30TyIOUUM areHTOM BBAXXAE€ThCS KaTIOH
HiTpo3oHil0 N'=0, ane y BOJHHX PO3YMHAX BiH HE yTBOPIOETHCA. Jlis
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Horo ojiep>kaHHsi HEOOXIJIHO MPOBOJMTH PEAKII0 B KOHIICHTPOBAHIM
H,SO,, y cepenoBuiii K01 HITPO3UICYIb(AT 3JaTHUIN 10 10HI3aIl11:

HOSO,0-NO === HO0S0,0 + N'=O (29.6)

3a enexTpodUIPHOI0 CHJIOK A1a30TYHOYl areHTH, ado, K iX IIe
cee . . . + coe .
HA3MBaIOTh, HOCII KaTioHa HITpPo30HII0 N=O, y peakiiii Ala30TyBaHHS
PO3TAIIOBYIOTHCS B PSII:

ON+C|O4_ abo O:N+> NOSO4H > H2N02+ > NOCI > N203 > HN02 > RONO

Peakiito ia30TyBaHHS MEPEBaKHO MPOBOJATH Y CHIBHOKHUCIOMY
cepenoBuil. Bigomo, 1110 32 TaKMX YMOB aMiHHU Aal0Th COJI, a JI0 Jia30-
TyBaHHS 3/IaTHI JUIIE aMiHU 3 HenpoToHOoBaHOK NH,-rpymoro. 3 iH-
moro OOKy, y TAKOMY CHJIbHOKHCIIOMY CEPEIOBHUIIl apOMATUYHI BLIbHI
aMIHM 3aBXJW NPUCYTHI, 3aBASKH PIBHOBAYXKHOCTI PEAKI(li COJIEYTBO-
PEHHS:

CeHs-NH, + H;SO, == C¢HsNHyH,SO, a6o CsHsN'Hz-HSO, (29.7)
3araJioM yTBOPEHHIO COJIEM CIipusie BEIWYHMHA OCHOBHOCTI aMiHy.
Yum O17bIITy OCHOBHICTH MPOSIBISE€ aMiH, TUM OUIbIIE piBHOBara 3mi-
HIyeTbest B 01K ojiepKaHHs coil il HaBmaku. Lle nmosicHioe Toil dakt, 1o
amidaTuyHi amMiHM, OCHOBHICTh SKHUX OUIbINA, HIXK apoMaTUYHUX, 32
pH<2 y peakuito 1ia30TyBaHHS HE BCTYIAIOTh, OCKUIBKM OCHOBHA IX
KUIBKICTh TPU LBOMY ICHY€ y BUIIISIAL cojil. Take po3MekyBaHHS s
neBHUX pH BUKOpPUCTOBYIOTH MiJ Yac A1a30TYBaHHS 3MIIIAHUX aMIHIB,
Kl OJHOYACHO MICTATh “apoMarnuny u “amdatnuny NH,-rpymnmu.
B cunbHOokucinomy cepenosuii (pH=1+2) niazoryBarucs Oyzae muiie
aMiHOTpyna, Oe3MOCEepeIHhO CIONy4YeHA 3 OCH3EHOBUM SIAPOM, y TOU
yac sk “amiatuyHa» aMmiHorpymna Oyze 30epexeHa:

HE J11a30Ty€ThCs - o+ ia30Ty€eThCs
sapH 1 — XH3N—H2C—QNH2 ~— GapHl
(29.8)
JIiMITyI04OKO CTaJli€l0 A1a30TyBaHHSA € YTBOPEHHS apeHHITPO30-
aMOHI10 ((PEHUTHITPO30AHIIHIIO Y BUMAJKY aHUIIHY), SKUH IIBUIIKO
JETPOTOHYETHCS 10 HITPO30aMIHIB:

CeHsNH, + O=N-O-N=O === CgH:NH,NO + NO;
(beHUTHITpO30aH LTI HIN
CeHsNH,-NO == CgHg-NH-N=0 + H* (29.9)

N-HiTpO30aHTIH
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AHaJIOTIYHO BIJIOYBAETHCA B3AEMOJIISI 3 IHIIUMH [1a30TYIOUUMHU
areHTaMM, 3aJIeKHO BiJl MPUPOJU KHUCJIOTH, i1 KOHLEHTpAIlli Ta OCHOB-
HOCTI aMiHy:

+ -
C6H5NH2 + O=N-X === CgzH5NH,NO + X N

+

+
C6H5NH2 + H-;ONO = C6H5NH2NO + Hzo e — C6H5-NH-N:O

CeHsNH, +'NO === C4HsNH,NO J

(29.10)

Jlami HITpo30aMiHU, 3aBISKH TayTOMEPHIN 130Mepu3ailii, IepeTBO-

pPIOIOTBCSL B J1a30T1IpaTH, SIKI B KHCIOMY CEPEJOBHILI AalOTh COJIi
I1a30HIIO:

+ +
CeHo-NH-N=O == CgHg-N=N-OH === C,H-N=N-O-H ==
I
A GAf a%gh 461 67 H
X —
=== H,O + C6H5-N+EN =+= [C6H5'NEN]+X (2911)

KaTiOH JTia30HI0

Conl 11a30HII0, YHACHIIIOK CBO€I HECTIMKOCTI, BUKOPUCTOBYIOTHCS
y BUTJISI1 BOJHUX PO3YMHIB, JI€ BOHU MOBHICTIO 10H130BaH1. TUIbKM JJIs
TakuX aHioHiB, Ik BF, , ZnCI42_, YTBOPIOIOTHCSI BIAHOCHE CTiiiKi couti
J1a30H110, SIKI MO>KHA BUJIUIUTH y BUIBHOMI CTaHi.

VY pasi gogaBaHHS YTy J0 PO3YMHIB COJICH J11a30H1I0 TOYUHAETHCS
3BOPOTHA PEAKIlid 3 YTBOPEHHSIM J11a30T1/IpaTIB, SIK1 JIETKO MEPEXOsTh y
11a30TaTH:

+ — +NaOH — 4+
[Ar-N=N] Cl + NaOH ———> Ar-N=N-OH ——— > Ar-N=N-O Na
-NaCl -H,0

A&7 GAf 4%gT 030 | 408%

(29.12)

OpnepxaHHs Aia30TaTy 13 COJiel M1a30HII0 TMOSCHIOEThCS THUM, IIO

npu B3aeMOJii mia3oHiii-kaTiona 3 OH cmodatky Moke BUHUKHYTH

OPOMIKHUM 1HTEpMeaiaT J1a30TIAPOKCU, yV SIKOMY TO3UTUBHHI 3apsij

3MIITYETBCA A0 KpallHROTO aTroMa HITporeHy 1 3B’si30k N-O mepeTso-
PIOETHCS HA KOBAJIEHTHUM:

+ —
Ar-N=N + HO =—=—= Ar—N+= N-OH <—= Ar-N = N-OH
spSp 2 sp2 sp2

apHIIT1a30HIMT1IPOKCHUT
(29.13)
Jia3origpaTy y BUIbBHOMY CTaH1 HE BUJIUICHI 1 Y BOJHUX PO3YMHAX
MIPOSIBIISIIOTH, SIK OyJ10 BKE 3a3Ha4€HO, aM(OTEpHI BIACTUBOCTI:
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HCL, [CeH-N=N]'Ci + H,0
CeHs-N=N-OH |
NOH, CoH-N=N—ONa + H0 (29 14)

Takum uWHOM, mia30CTHONYKH, 3alekHO Bia pH cepemorwuia,
icHyI0Tb y BHIIAAi miasokarioma ArN,', miasorimpata ArN,OH a6o
miazoadiona ArN,O .

JIist 1a30CcnoNiyK XapakTepHE 1ICHYBaHHS T€OMETPHUYHOI 130Mepii,
E-(anmu-)- 1 Z-(cun-)-xkoHdiryparii.

Jl1a30TyBaHHSI HAWMPOCTIIIOr0 apOMAaTUYHOrO aMiHy — aHUIIHY
B1I0YBA€ETHCA 32 TAKOIO PEAKIIEIO:

Q N S @ N; CI_
2 o
(29.15)

3araJioM cxemMa B3a€EMHUX IE€PETBOPEHb [1a30CMOJIYK BUIIISIAE

TakK:
> Ar-N=N-O-N=N-Ar -

|l Jlia30aHT1 IpHT ¢ ‘

+OH" +OH" -
AN =y N=NT T o O N=N
nia30Hii-KaTioH Z-miasorigpokcu Z-niasorar-amion

N . +0OH" Ar— N Tl +OH" Ar— N Tl
ArNN OH N -~ — N )
OH: =57 SN—OH OH SN—0

E-nmiasorigpokcu E-nia3oTaT-aHion
ArNH,  NOL AL NHN=O

-H HiTpO30aMiH (29 . 16)

[IpakTHYHO XJIOPUIHY KUCIOTY O€pyTh y OUIBIIIN KUTBKOCTI, HIXK 2
MOJib Ha 1 MoJo aMminy, HakdacTime Big 2,1 g0 2,5 mom. Hapmuimok
KUCJIOTH TIJBUILY€E CTaOLIBHICTh [1a30CMOJYK, 0 YTBOPIOIOTHCS, 1
oOepirae ix Big moOiuHux peakuid. Aminu ArNH, nepen amiazory-
BaHHIM TIEPEOCAKYIOTh Y BOJII; SKIIO BOHU MICTATH Tpynu -SO3H a6o
-COOH, nmns poszunneHHsa noaaroTb Na,COz un NaOH 1 yTBOpIOIOTH
PO3UMHHI HATPIEB1 COJI.
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AMIHH, K1 € Ty>Ke CIa0KUMHU OCHOBaMHM (Harpukiai, 2,4-TAHITpo-
aHUI1H), po3uuHsoTh y 100-BincorkoBoro HySO,4 1 11a30TyI0TH HITpO-
swicyiabdatHo kuciiotoro NOHSO,, 1m0 0AepKyeThCS PO3UYMHEHHSIM
cyxoro NaNQO, y 100 % H;SO,.

AMiHH, 3 SIKUX OTPUMYIOTh J1a30CIOJIYKH, HA3UBAIOTh J11a30CKIIa-
noBuMHU. Jleski AiaMiHM TpH J1a30TyBaHHI YTBOPIOIOTH Oicaia3ocmo-
JYyKW;, HANpUKIAA, NpU J1a30TyBaHHI OCH3UAMHY YTBOprOoeThes 4,4°-
nudeniT-0ica1a30H1i:

. +
H,N ~<\ />—<\ />7 NH, 22'\',3?8244;2'8': N ) ) NeCl
(29.17)
Jlia30CTONyKM HaMMEHI CTIWKI B CEpeNOBHINI, OJU3BKOMY 0
HEUTPaAIbHOTO, OUIBIN CTIHKI BOHU B KHUCIOMY CEPEIOBHII y BUTISAIL
CoJIel J1a30Hit0. Y 3B’SI3Ky 3 MaJOK0 CTIMKICTIO J1a30CHONYK J1a30Ty-
BaHHs, 3BUYATHO, TPOBOJIATH 3a 3HWKEHOI Temneparypu — Big 0 go 10—
15°C; npu upomy ciiJi ypaxoByBaTH €K30T€PMIUHICTh PEAKIIil A1a30Ty-
BaHHS.
30epiraoTh [11a30CTHOMYKH TIIBKM B CHEIIAJIbHUX CTaOUIBbHUX
dbopMax. Y cyxoMy BUIJIS/I A1a30CIOIYKH BUOYXOHEOE3MEeUHi, TOMY iX
OJIEP)KYIOTh 1 IEPEPOOISIOTH Y BOJHOMY CEPEIOBHIIIL.

29.2 XimivHi BaacTuBocTi. Peakuii 3amilieHHs xiazorpynu

JInst mia3ocnonyk XapakTepHi, B OCHOBHOMY, PE€aKIlii IBOX THIIIB:
13 3aMIIIEHHSAM J1a30HI€BOI TPyNU ¥ BUAUICHHSM MIPHU LOMY a30Ty; 3i
30€peKEHHSIM aTOMIB HITPOreHy. BuIbIIICTh TakuX peakxiiiii BinOyBa-
€THCA TI1JI YaC B3a€EMOJIN N11a30CMONYK 3 HYKICOPUIBHUMHU peareHTaMu
3a HarpiBaHHA a00 ompoMiHroBaHHA. Peaknuii 3amimenss rpymm -N,'
Hykineodineanmu peareHtamu (Hal, NO,, SH, CN, NO, SCN, OH) -
3py4YHUI METOJ YBEJEHHS 1X Y OCH3E€HOBE SIPO.

Peakii 3aMillieHHs 1a30Tpyny BiI0YyBalOThCS, SIK MPABUIIO, Y M S-
KUX yMOBAaX, IO MOSICHIOETHCS JIETKICTIO YTBOPEHHS MOJEKYJIU a30Ty,
sIKa Ma€ HU3bKE 3HaUYCHHS BUILHOI eHTabIli. Po3puB 3B’s3ky C-N mMoxe
BIJIOYBATHUCH SIK 32 paJUKaJIbHUM, TaK 1 32 I0HHUM MEXaHI13MOM.

1. Peakuis T. 3anameniepa (1884 p.) — JI. 'arrepmana (1890 p.).
Peakitis 103BoJisie BBOaAUTH B OeH3eHOBE s1po 3aMicHUK X (Cl, Br, CN,
NO, Toro0) 1 BiOyBa€ThCsl B MPUCYTHOCTI COJiel KynmpyMy abo CBIXKO-
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ocamkeHoi Miji. Karamituuna aisi KynpyMmy MOB’si3aHa 3 MEPEHECEHHSIM
. +

1oHaMu Cu’ eJIeKTpOHA 32 CXEMOIO:

CU2X2 a6o Cu

CeHsNj X = CeHsX + Ny (29.18)

BusnavanbHa cTajis yciXx LMX MPOIECIB — BIJHOBICHHS COJIi
J1a30HII0 NUIAXOM MEPEMIIIECHHS €JIEKTPOHA 3 YTBOPEHHSAM apUIbHUX
paJIMKaiB.

ArN2+ + CUCI{ — Ar- + Ny, + CUC|2
ArN," + Cu — Ar + N, + Cu* (29.19)

ApUIIBHI paJuKalii 3a peakilieo 3aHaMeepa pearyrTh 3 XJIOPUI0M
kynpymy(Il), sxuii yTBOpPMBCSA Ha NeEpINi cTafii 3 MepeMillCHHIM
JiraHja, abo AMMEpU3yIOThCS B IIapUIIH.

Ar- + CuCl, — ArCl + CuCl (29.21)
C6H5. + C6H5' —_— C5H5-C5H5 (2920)

BukopucTtoByroun 1ei METOJI MOXKHA OTPUMATH 4YUCTiI 1-Opom-2-

XJIOpOCH3EH,

NH 1) NaNO,, HBr, 10° Br
©i 2 2)CuBr,t® @
89-95% cl  (29.21)

1,4-nuxnopoOeH3€eH,

1) NaNOj, H,SO,, HsPO,, 5°

2) Na[CuCl,], 0°
N > Cl
C e 70% C ° (29.22)

1 4-11HHiTp0Ha(1)TaJIeH

NaNO,, H,SO Nz HSO, 02
Ci'sCCZJ'OHZ 2(;1’ | e NaNO,, CuSO, | e
A 52-60% A

NO, NO,

i 2-uiaH0HiTp06eH36H . (29.23)

1) NaNO,, HCI

NH; 2) K[CU(CN),], 90-100° CN
65%
NO; NO;  (29.24)

2. Po3knan coJieii aia3oHilo 3a HarpiBaHHsi. 3a HarpiBaHHS BO/I-
HUX PO3YMHIB J1a30HIEBUX COJICH YTBOPIOIOTHCS (hEHOJIH:
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80-100°

CeHsN,'HSO,~ + H,0 CeHs-OH + H,SO, (29.25)

dheHon
Y pa3l MOBUIBHOTO HarpiBaHHA JAia30HIA TeTpaduryopoboparty
oaepxkytoTh piryopapenu (peakuyis 1. [llumana — I'. banvya, 1927 p.):

t100°
C6H5-N2+BF47 —_— C6H5F + Ng + BF3 (2926)

3. Inmi peakuii 3amimenns aiazorpymnu. I[loaioHi peakiii 3ami-
IIEHHS J1a30TPyNy IHIIMMHU 3a BIJICYTHOCTI CIIOJIYK KYNpyMy Xapak-
TEpHI 111 HOJTyBaHHs, MEPKANTYBaHHS TOIIIO:

CsHsN,'ClIT + KI — CgHsl + N, + KCI (29.27)
HomoOeH3eH

C6H5N2+C|_ + KSH —= C5H5SH + N2 + KCI (2928)
OeH3eHTiOoN

4. Konnencaniss I'. MeiiepBeiina (1939 p.). Ilig ugac B3aemoii
COJICH /1a30HiI0 3 HCHACUYEHUMHU CIIOJyKaMu (aKpuJioBa Ta IIMHAMOHOBA
(KkOopu4Ha) KUCIIOTH, X HITPWIH, allbJIET1IH, €CTePU, CTUPOJ TOIIO), JJIs
SAKUX XapaKTEpHI1 CIPSIKEHI CUCTEMU 3B’sI3K1B, YTBOPIOIOTHCS BiAMOBIJIHI
apEHIIOX1IHI B MPOIIECl apUIIIOBAHHS, HAPUKIA/:

. |
CeHsN,"CI + CgHg-CH=CH-CEN ———2h CgHg-CH-CH-CgHs  —»
BOJIHHWHU alI€TOH | |

HITPUJI KOPUIHOT KUCITOTH Cl CN

o C6H5-CH=(|:-C6H5
CN

HITpUII OL-(PEHUIKOPUYHOT KUCIIOTH (29 ) 29)

5. Peakuisi BiiHOBJIeHHs (3aMillleHHS 1ia30TPyNH TiJIpOreHom).
BaxxyiBoIO BJIACTUBICTIO J1a30CHOJYK € iX 3JaTHICTh Y MPUCYTHOCTI
rinodocditHoi kucmotu HzPO, abo ii coneit, dopmanpaeriay (mapa-
dbopMy), MypammMHOT KUCIOTH Y1 CITUPTY BITHOBJIIOBATHUCS JI0 apCHY:

CeHsN,'ClT + HsPO, + H,O —= CgHg + N, + HCIl + HsPO; (29.30)

CeHsN, CIm + CH,0 + H,0 2o CiHs + HCOOH + N, + HCI  (29.31)

Y pasi 3acTOCyBaHHS CIHPTY MOPSJ 3 apEeHOM YTBOPIOKOTHCS
BIIMIOB1/IHI eTepH (DeHOITY:

—H > N, + CgHg + H-CHO + HCI
10%

CeHsN3 Ci + CHzOH ——
L+H" . N, + CgHgOCH5 + HCI
anizoa 90% (29_32)
[3 30UIBbIIEHHAM PO3MIPY ANKUIBHOI TPYNH CIOHUPTY BUXIJ apeHy
3pocCTae, a erepy (PEeHoIy crnanaae.
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Cnonyxu 3i smituanumu yHKYisMU, YUKIITUHI 1 aPOMAMUYHI CROJYKU

3a J0MOMOTOI0 1€l peakilii MOXKHa 3aMIHUTH aMiHOTPYIy Ha
rigpokcuiibHy. Hanpukiaj, TakuM YMHOM MOHA CUHTE3yBaTH 3-HITPO-
dbeHon

NH, N, HSO, OH

NaNO,, H,S0,, 5° H,SO,, t
- 81-86% (i &1 +.)

NO, \NO, \NO,

(29.33)

a6o 1,3,5-tpudbpomo0OeH3eH 3 2,4,6-TpudpomMoaHiiny.
NH, NH,
Br Br NaNO,, H,S0,, Br Br
Bry , CoH:OH,t
89-95%
Br Br
(29.34)

Cunre3 1,2,3-tpubpomMoO€H3€HY MOYEPrOoBO MOEAHYE peakiii
3aMIIICHHSI aMiHOTPYIU Ha OpoMm Ta Ha rijgporeH. [1ig yac 3aminieHHsa Ha
OpoM peakiis, y JAaHOMY BHUIIAJIKy, YCIIIIHO MPOXOAUTh 1 0€3
BUKOPHUCTAHHS KaTaiizaropa.

NH2 NH2 1) NaNOZ, H2804, Br
Br Br CH3COOH, 25° Br Br
Br, 2) HBr _ .
g 78% B}
N02 NOZ NOZ
Br 1) NaNOZ, H2804, Br
2) HC _ 2) Cu,0, C,HsOH
67% 93% -
NH, (29.35)

29.2.1 Peaxkuii 0e3 BUIiJICHHS HITPOTEHY

Jlo peakiiiif 11a30CMONYK, 110 BiIOYBatOThCS 0€3 BUILICHHS a30Ty,
HajeXaTh, y TIEPIIy 4Yepry, peaxiiii BiJIHOBJICHHS, OKMCHECHHS Ta a30-
CIIOJTYYCHHS.

1. Peakuii BigHoBJIeHHs. Y M’SKMX yMOBax ITiJl 9Yac BITHOBJICHHS
xyiopunty 0enszenaiazoHito ctanyM(Il) xmopugom y XJIOpUIHIN KUCIIOTI
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Cnonyku 3 HeKOHOeHCO8aHUMU DEH3eHOBUMU AOPAMU

(pearuyin Maepa) abo cynabditom HaTpito (peakyis @iwepa) yTBOPIO-
IOThCSI COJTl (DEHUIT1IPa3UHY:
CsHs-N,'CI” + 4H —= CgHs-NH-NH,-HCI (29.36)
(beHUITiApa3suH T1APOXIOPHU/T

Hagpepnena peakiiist € MpOMHCIOBAM METOAOM CHHTE3y (hEeHUIT1Ipa3nuHy.

2. Peakuisi okucHeHnHsi. I1ig yac OKMCHEHHS 1a30TaTiB yTBOPIO-
IOThCSl HITPOAMIHU Ta HITPO3OTIIPOKCUIAMIHU, YHACTIAOK MPETHAHHS
aToMa OKCUTEHY /IO PI3HUX aTOMIB HITPOTE€HY:

202 CH5-N=N-OK —> CgHs-N=N-OH —= CgHz-NH-N=0

{

— 0]
CeHsN20K H.O © © N-HiTpOaHLIIH
+
252 C6H5-$I:N-OK —>C6H5-I$I:N-OH —>CHs-N-N=0
OH
O O N-HiTp0o30-N-(peHIrigpoKcu-
amiH (29.37)

3. Peakuisi a3ocnouyuyenHs. Peakiiii a30cmnojiydeHHs1 HaleXaTh J0
peakiiii enekTpoiIbHOTrO 3aMIMICHHS, JIe CJICKTPOQIIOM BUCTYMAE Ii-
a30KaTIOH. 3aMillleHHs aToMma TiporeHy OEH3E€HOBOrO sijipa J1a30KaTio-
HOM BIJIOYBA€THCS JIUIIE OUIA aToMa KapOOHY, aKTUBOBAHOTO CHJIbHUMU
enexkTpoHogoHopHUMHU 3amicHukamu —OH a6o —NR,. Peakiiis Sg Big0y-
BA€ThCS B OCHOBHOMY B 7-TIOJIOXKEHHSI, SIKIIIO K BOHO 3aliHATE, J1a30Ka-
TIOH 3aMIIIY€ TiAPOTEH B O-TOJOXKEHHI, 1110 MOSICHIOETHCSA CTEPUUHUMHU
nepenKoaamu, siki cTBoprotoThes rpynamu -OH a6o -NR; nst Hporo:

N, CT

+ H—Q N(CH3)2—> Q N=N @ N(CH3)2

N,N-gumernnaninig

+NaOH
— N(CH

n-N,N-numetnnaminoazo0eH3eH

— +NaOH
CeHsN, Cl + H—QOH o ON N QOH

n-TiApOKcia300eH3eH (2938)

Peaxiiist a3ocnoniyueHHs ISl apeHaMiHIB HE BIJIOYBAEThCA B CUJIb-
HOKHCJIOMY PO34HHI, TOMY 1[0 aMiHOTPYyIIa IIPH IbOMY IIEPETBOPIOETHCS
B amoHiitHy —HR,N", sika me3akTuBye GeH3eHOBE SAPO IIOJ0 PEaKIlii
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Cnonyxu 3i smituanumu yHKYisMU, YUKIITUHI 1 aPOMAMUYHI CROJYKU

enexkpodiibHOTO 3aMimieHHs. s deHosnB HeoO0XiHO 3acTOCyBaTU
JTy’>KHI PO3YHMHH 3 METOIO YTBOpeHHs (peHokcua-aniona CgHs-O 13 cuib-
HUM €JICKTPOHOJIOHOPHHM BIUIMBOM aHIOHA OKCHUTE€HY Ha E€JEKTPOHHY
TYCTUHY B n-TOJIOkKEHHI. OntuManbHuM pH i TpEeTUHHUX aMiHIB
BBaxaeTbest 68, a mist denomB — 9—10. Cnix mam’sitatu, mo 3a pH
6inbme 10 BigOyBacTbCs TepeTBOpeHHs miasoHiii-kationa ArN, vy
miazorar-aHioH ArN,O .

AKTHBHICTh a30CKJIaJIOBO1 ITiJ] 4ac a30CIOJy4YeHHs, HalpUKIal 3
OeH3eHA1a30H1H XJIOPHUIOM, 3MIHIOETHCS B TaK1M MOCIITOBHOCTI:

CsHs-O > CgHs-NR, > CgH5-OH

Jlo HaMmoMmMpPEHIMUX a30CKIAJ0BUX HAJIeKATh (PeHOIH, HAPTOIN
1 HaQTUIIAMIHM, @ TAKOX iX MOXIJHI, O MicTaTh rpynu -SO3H, -CHj -
OCHj 1a iH. (Taba. 29.1).

Tabnuys 29.1
HajiBa:xauBini a30cKaaaoBi

Bbynosa (3ipoukoro

A30CcKJIa10BI . HpumiTkn
MO3HAYEHO MicLe
a30CIOJIyYeHHS)
=% Moxe 3’eqHyBaTHUCS TPU pa3u:
deHon *\ />— OH NEePIINiA — y TTOJI0XKEHHI 4,
* moTiM—y 216
HO ,
NI Moxe 3’eqHyBaTUCA TPU paA3HU:
Pe3o T iH— i
pLUUH . OH NepIIMH — Y MONOKEHHI 4,
\ */> noTiM —y 612

n-Kpezon HsC 4<\: />— OH
*

x*
Catinuiosa (ji OH
*
KHCIIOTA N COOH

X OH
2- Hadron
F
OH
Kucnora S
Hesinb-BinTepa P~
SOzH

412 |




Cnonyku 3 HeKOHOeHCO8aHUMU DEH3eHOBUMU AOPAMU

Ilpooosorc. maon. 29.1

M1pa30JI0H-5

N Ny OH
P-xucnora | \;[
HO3S” 7 7> SO;H
AHUTII N
aIeToOLTOBO1 Q NHCOCH,COCHj4
KUCJIOTH
. N

1-Denin-3- HO N

METHII-

HO3S *Z WP NH»

NH,
H3;CO
Kpesnnuu | o~
*Z CHy,
. HoN \
m-DeHineH- =
J1aMiH \ />* NH,
*
NH-
OCHOBHE CIIOJIyYE€HHS B
a-HadpTunamin | Ny N MOJIOXKEHHI 4, YaCTKOBE
A, ) CIIOJIYYEHHS B TIOJIOYKEHHI 2
NH,
NN Te x
Knese-kucnora HOWS *
23S ——
K/\*)
OH v KHCTIOMY CepeIOBMHILI B '
MIOJIOKEHHI 8, y JIy’)KHOMY — 3 1
[-xucnora NN

qacTKOBO — 1. Moxke
3’€IHYBaTHUCS JBA Pa3HU:
croyartky — 8, motim — 3

['amma-kuciora

VY kucinomy cepeoBuIlli B
MOJIO’KEHHI 5, y Ty>)KHOMY — 7,
4acTKOBO — 1. Moxe

3’€IHyBaTHUCS JBa pa3u:y 513
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Cnonyxu 3i smituanumu yHKYisMU, YUKIITUHI 1 aPOMAMUYHI CROJYKU

IIpoooesoic. mabn. 29.1

HN - OH VY kuciaomy cepeaoBulll B
AlL-KHCIIOTa m MOJIOKEHH1 7, y Ty>)KHOMY — 3.
| Moxe 3’eqHyBaTHCS ABa pasu,
HO4S AN\ SO3H crovartky 7, moTim 3

OH NH,
*7 X SOzH
CC-kucnora |
F
SO3H

31aTHICTh IIUX PEYOBHMH A0 PeEakiiii a30CMOJy4YEeHHS 3yMOBJIECHA
HAsBHICTIO CWIBHUX eJlekTpoHomoHopHux rpyn -OH 1 -NHj, a takox -
NHR 1 -NRy, ne R — ankin a6o apui. 11 rpynu CTBOPIOIOTH YacCTKOBI
HETAaTUBHI 3apsiid B opmo- 1 napa-mojoXEeHHSIX apoOMaTUYHOIO spa.
V 1 micnd 1 BCTYIAKOTh KaTI1OHM J1a30H110, HAIPUKIAI:

HO
+
W,

|

{ )=

Kupopo3unHHNI OpaHKEBUM

A3zocnionydeHHs Bi10yBaeTbcsl B napa-nojoxeHHs 1o rpyn -OH i
-NH,; y HeBelMKIi KUIBKOCTI YTBOPIOIOTBHCS opmo-i3oMepu (Al mo-
X1AHUX HaTaleHy, SKIIO Il TPYHU 3HAXOASATHCA B [B-TIOJIOKEHHI, a30-
CHOJIYYEHHSI MPOXOJUTh B 0-OpmMO-TIOJIOKEHHA), & Mema-130Mepu Hi-
KOJIU HE YTBOPIOIOThCS. SKIO napa-nionoxeHHs a0 rpyn -OH 1 -NH,
3aHATO 1HIIMMHU 3aMICHUKAMH, & OpmOo-TIOJIOKEHHS BIIbHE, a30CIOJIY-
YeHHS WJie B 1I€ MicCIle. YTPYIHIOIOTh CIIOIYUYCHHS B naApa-TOI0KEHHS
Cylb(GOrpynu, Mo 3HAXOIASATHCA B OpmO-TIOJOXKEHHI JI0 I[OTO MICIS.
VY 1ux BUMaAKax BOHO W€ B opmo-noyioxkeHHs 1o rpymn -OH a6o -NHo;
ajie MpY 1IbOMY YaCTKOBO MOKYTh YTBOPIOBATHCS 1 napa-i3oMmepu. Tax,
1-HadTon-5-cynb()OKUCIOTA MOETHYETHCS MEPEBAXKHO B MOJOKEHHI 2 1
JaCTKOBO B TOJIOKEHHI 4.

BaxxnuBi a3ockianoBi — aMiHOHAGTOICYIH(HOKUCIOTH YTBOPIOIOTh
y KUCJIOMY U JIY’)KHOMY CEpeIOBUINAX Pi3HI OApBHUKH; Y KHUCIOMY CEpe-
JOBUIII 11a30HIM BCTYIA€ B SAPO, IO MICTUTh aMiHOTPYITYy, a B JIyXK-

(29.39)
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Cnonyku 3 HeKOHOeHCO8aHUMU DEH3eHOBUMU AOPAMU

HOMY — Y SJIpO 3 OKCUT'PYHor0. AMIHOHA(TOJCYIb()OKUCIOTH MEBHOI
OyZI0BU MOXKYTb CIIOJy4aTHCS 2 pa3h: CIIOYATKy B KUCIIOMY CEPeOBHIIT
B opmo- ab0 napa-nojaoXKeHH1 10 aMiHOTPYMH, a MOTIM Y JY>KHOMY ce-
PEIIOBHIIL B PO 3 OKCUTPYIOIO: TaK OJACPKYIOTh 3 1-amiHO-8-HadTOII-
3,6-nucynbdoruciotu (Am-kuciotu) OapBHUK KucIoTHUM CHHBO-
YOPHUU 3a CXEMOKO:

H,N  OH
NO N; + X +OH ,_pH<4>
P “H,0
HO5S SO3H
H,N  OH

+ M _
— OZNON=N X ON2,+OH,pH>9=
-H,0

HO4S < 503

H,N
Oy e
*HO3S SOgH™

KucnorHuii CuHbO-4OpHUI
[Mpumitka. TyT 1 gami, K0 HeMae 0COOMMBOI HEOOX1THOCTI, cynbdorpyna Oyae moaaBaTucs y
BUTJISIZII KUCTTOTH.

(29.40)

Ko X y JIy)KHOMY CEPEIOBHILI MEpIIE CIIOIYyYEeHHS MPOWae B
OpMO-TIOJIOKEHHI 10 OKCUTPYIH, OJIepKaHUW OapBHUK yApYyre CIOJY-
YaTUCS HE MOXKE.

BaxnuBoro TeTepOrMKIIYHOI a30CKIaI0BOIO € 1-(heHiT-3-MeTHI-
S-Mipa3oJioH, BiH MOXe MICTUTH B OeHzeHoBomy sanpi -Cl, -SOzH Ta
1H1I11 3aMiCHUKH. ChOTOJIHI TUTAHHS BIIHOCHO aKTHBHOI (opMu (€HOTY
Yy KETOHY MIPa30JIOHY) BUPIIICHO HA KOPUCTh CHPSIKEHOI OCHOBU IIUX
dopm. IBUAKICTH peakilii a30CHONYyYEHHS CHPSKEHOI OCHOBH B 10° pa-
31B BUIIA, HIK HeﬁTpaanoi' MOJIeKyJIH:

CH;] CHs
HZC—< —( HC—< Hc—(
4 4 ] 4 - /4 \N
O/ H+ O/ e e -~ I HO N s
I I
CeHs i C6H5 C6H5 i CeHs
KeTo-popma CIIpsiKEHA OCHOBA eHoJbHA opma
1-denin-3-meTun-5-nipa3onoH (29 4 1)
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Cnonyxu 3i smituanumu yHKYisMU, YUKIITUHI 1 aPOMAMUYHI CROJYKU

Peaxitisi a30CcnolydyeHHSI TPOXOJUTh TaKOXK 1 3 anmidaruayHuMu abo
C-H-kucnoramu, Mo MICTATh PYXJWBI aTOMHU TIIPOT€HY METHJICHOBOI
rpynu (€cTepu MaJOHOBOI, alleTOOITOBOI, I[1IaHOLTOBOI KUCIIOT, HITPO-
aJIKaH! TOIIIO):

COOC,Hs COOC,Hs
+ - ! +NaOH !
CgHsN, Cl + HCI:H —_— C6H5-N=N-(.I:H
COOC;Hs COOCzHs (29.42)

VY pasi 30epekeHHs] JPYroro aKTUBHOT'O METHJIEHOBOTO T1APOTCHY
B110YBa€THCA 130MepHU3allisl 3 YTBOPEHHSIM apEHT1IPa30HIB:

(I:OOC2H5 CIEOOCsz
C6H5'N=N'CI3H —= C6H5-NH-N:(|I
COOC,Hs COOCHs (29 43)

(eHLITiIpa30H qieTHIIMAIO0ATy

TOMy a3orpyua 36epira€TBCH JIMIIC B pa3i 3aCTOCYBAHHA a30KOM-
IIOHCHTH 3 OJHUM MCTHUJIICHOBHM aTOMOM Fi,[[pOFGHYI

CeHeN5 Cl + HC(CHa),-NO,-NaOH,_ ¢ 1 N=N-C(CHs),-NO,
2-iaiioirai  ~Nacl (29.44)

Jlo a30CcKiIaJoBUX, SIKI MICTATh aKTMBOBAHY METHJICHOBY TPYILY,
HaJIS)KUTh aHIJI1J] alleTOOITOBOI KUCIOTH 1 HOro MOXijHi, 10 MICTATh Y
(beHUTbHOMY 3aJIMIIKY XJIOp Ta 1HII 3aMICHUKHU. ['1poreH MeTHIeHOBO1
IpYIH, siIKa po3TallloBaHa MDK JIBOMa KapOOHUIBHHUMH TpPyIaMmu, € JO-
CTaTHbO KHUCIHM 1 JIErKO BIAUICIUIIOETHCS B JIY’)KHOMY CEPEIOBHILI 3
YTBOPEHHSIM aKTUBHO1 (h)OPMHU a30CKJIaI0BOI:

NH-C-CH,-C-CH; —H~ NH-C-CH-C-CH
R\/\ / i HO R@ I :
@)

O O

(29.45)
A3ocnonydeHHs, K 1 J1a30TyBaHHS, MPOBOAATL Y BOJHOMY Cepe-
JOBUILl 3a TOHMXKEHO1 TeMmmepaTypu. SKIo HeoOXigHe craboKucie
CepeoBHIIe, TOJAAI0Th alleTaT HATPI0, YaCTHHA SKOTO YTBOpIOE Oydep
13 OIITOBOIO KUCJIOTOIO, IO BUAUISIETHCS 11T 4ac a30CMOIYyYCHHS;, TaKUM
gyuHOM yTBOproeThes Oydepna cymim CHz;COONa — CH3COOH, sika

MIIATPUMYE MOCTIMHE 1 onTUMaIbHe 3HaueHHS pH.
MasnoakTuBHI a30CKJIaJIOBI — aMiHHM, HaNpHKJIAJ aHIJIIH, MOXYTh
YTBOPIOBATH 3 J11a30CMOJIyKaMHU HE TUIBKW a30CIOIYKH, ajie ¥ TpUa3CHU
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Cnonyku 3 HeKOHOeHCO8aHUMU DEH3eHOBUMU AOPAMU

(11a30aMIHOCTIONYKH), V SIKMX J1a30rpyla IPUETHYEThCA HE 10 KapOOHY
a30CKJIaJI0BO1, a 0 aTOMa HITPOTeHY, HAIPUKIaI;:

Q N/N— NH—@
O Om
N N— NH
O

Ilix yac B3aeMojii M1a30HIEBHX COJEH 3 MNEPBHHHUMHU i BTO-
PUHHHMH aMiHaAaMH 32 YMOB HEUTPAIBHOTO Ta CIAOOKHCIIOTO Cepeso-
BHUIIIA Jia30TpyIa pearye 3 aMiHOTPYIOK a30KOMIIOHEHTH, a HE BCTYyIIA€
B apoMatuuHe sSapo. [Ipu 1boMy yTBOPIOIOTHCS Aia30aMiHOAPEHU:

CeHs~N; + HoN-CeHs —=[CeHs-N=N-NH,-Cgh] —7> CeHs-N=N-NH-C¢Hs
Jia30aMiHOOCH3CH (29.47)

J{1a30aMiHOApEeHW TMiJ] Yac HarpiBaHHS B IPUCYTHOCTI KHUCJIOTH
NEPETBOPIOIOTHCS. B 1-aMIHOA30CIOIYKH, YHACHIOK MOCIIIOBHUX PO3-
puBy 3B°13Ky =N-N"H,- i B3aeMoii yTBOpeHHX TIpH IbOMY [1ia30KaTioHa
il apeHaMiHa:

. {0
CeHs-N=N-NH- C6H5—>H CeHs-N=N-NH,- C6H5—> CgHs- N N + CgHsNH»

C6H5 N N + C6H5NH2 —> QN N-@—
* (29.48)

n-aMiHoa300€eH3eH

Take nepeTBOpeHHs Aia30aMIHOAPEHIB B AMIHOAPEHH BITHOCATH J10
MIDKMOJIEKYJISIPHOTO NIEPETPYITyBaHHS.

29.2.2 OTpuMaHHA JIapWiIiB 3 Aia30CMOJIYK
(peaxuis IomGepra—baxmana—Tes)

YTBOpeHHS AlapujiiB KOHJCHCAIIEI0 COJIEM apeHia30HI0 3 apo-
MaTUYHUMHU a00 TeTepoapoOMaTUUYHHMU CIOJyKaMU Ta XIHOHAMH JIEI0
BOJHUX PO3YMHIB JyTy Ha3UBaIOThL peakuicro [omOepra—baxmana.

" Moses Gomberg (Moiiceit Tombepr) napomuses 1866 poxy B €mmcarerrpai
(aun1 — KipoBorpam). OCHOBOMOJIOHUK X1Mil BUIbHUX PaJUKaiB.
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Cnonyxu 3i smituanumu yHKYisMU, YUKIITUHI 1 aPOMAMUYHI CROJYKU

ANLYCl + ArH —N9H. ArArT + N, + NaCl + H20 29 49)
Buxin HecumeTpuuHUX OlapuiIiB 3a3BUYail HEBUCOKHUM, OJM3BKO
15-30 %, ame BiH Moxke Oyt miaBumienuii 10 40—60 % y pa3si mpoBe-

JIEHHS peakilii B aieTaTHoMY Oydepi 3 pi3HUM 3HaueHHsIM pH.

Q N +C|_ N NaOH, 6enzen-sona, 01 @
d ? 35-40% - B
(29.50)

3a KJIACMYHOK METOJIMKOI0 PEAKII0 apUIIIOBAHHS MPOBOJATH Y
rerepodasHOMY BOJHO-OPTaHIYHOMY CEPEAOBHIII, TaK SK J1a30TYBaHHS
MPOBOJSATH Y BOJHOMY CEPEIOBUIIl, BAKOPUCTOBYIOUM MIHIMAJIBHY KLIb-
KICTh BOJIU, & K CyOCTpaT 3aCTOCOBYIOTh PiJKI apOMAaTHYHI CIIOJYKH.
Temmeparypa peakiiii oOMexeHa CTIMKICTIO Jia3ocmonyk. OpraHidHi
PO3YMHHUKH BUKOPUCTOBYIOTH P1JIKO, a/P)K€ BOHU MOBHHHI OyTH 1HEPT-
HHUMHU JI0 BUIbHUX PaJUKAaIiB.

Po3painenHsa 130MepiB TE€X YacTO BUKIMKAE CYTTEBI 3a0pyAHEHHS.
Tomy 1100 YHUKHYTHM OTPUMaHHS CKJIaJHOI CyMIIl MPOAYKTIB apuIIto-
BaHHS, SIKY BaXKO PO3AUIUTH, JJIsi OTPUMAHHS 1HAUBIAyaJIbHUX HECH-
METPUYHMX JIIAPWIIIB CJiJ] apUIOBATU HE3aMINIEHI apeHH CIJUII0 3aMi-
IIEHOr'0 apeH 11a30Hi10:

g NaOH, 6eunsen-sona, 5 1
0~ + () 2t o ()
(29.51)
VY peakiiito 37aTHI BCTyNaTH HE TUIbKU MOXI1JHI O€H3€HY (aje He
HITpO3aMmilleHi), a U ¢ypaHy, TioQpeHy Ta MIPUJIOHY, SIKI BHUKOPHUCTO-
BYIOThCS SIK CYOCTpaTH ¥ pearytoTh 3 TeTpadiiyopoboparamMu 1ia30cmo-

JYyK, 10 MICTITh (Qiryop, Xjop, OpoM, METHIIBHY, HITPO- Ta 1HIII 3aMic-
HUKH, SIK PEarcHT:

NO [/ \5
NO, NaNO,, HCI ©i 2 s~ . NaOAc, 10°

NS Cl S1%
O,

NH-
N

- [\

S (29.52)

418 |



Cnonyku 3 HeKOHOeHCO8aHUMU DEH3eHOBUMU AOPAMU

3a TOMOT€HHUM MEXaHI3MOM CUMETPUYHI Olapuiiu TaKOX MOXKYTb
YTBOPIOBATUCS NUISIXOM PEKOMOIHAIlli IBOX apWJIbHUX paaukaiiB. Jlu-
(eHOBY KHUCJIOTY OTPUMYIOTH BIJIHOBIIIOBAJILHOIO JUMEPHU3AIIIEI0 1a30-
TOBAHOI AHTPAHIJIOBOI KHUCJIOTH. BIJHOBHMK TOTYIOTH B3a€EMOJIIEIO
KynpyM cyibdaTy i rigpokcuiiaMiHy B aMOHIaYHOMY PO3YHHI.

.-
©iNH2 NaNO,, HCI, 5° ©: N2 Cl
> —_—
COOH COOH

1) [Cu(NH5),0H, t COOH
2) HCI

72-84%

-

HOOC (29.53)

st orpumanss 1,1'-6inadTrnankap60HOBOI-8,8'-KMCIOTH PO3UNH

71a30TOBAaHOI 8-aMIHOHA(TOMHOI KHCJIOTH 3MIIMIYIOTh 3 PO3YUHOM

kynpyM (I) amoniakary 3a 15-20°C.
N,* CO;

OO [Cu(NHg),]"_
(29.54)

29.2.3 Peakuisi BHyTPillIHbOMOJICKYJISIPHOT'0 APUJIIOBAHHS
(peaxuist ITiopa)

Haii0inb11 BUBUEHOIO BHYTPIIIHHOMOJICKYJISIPHOIO PEAKIIE0 apu-
moBaHHA € cuHTe3 [lmopa — oTpumanHs moxigHux (eHaHTpeHy. Peak-
1110 IUKIII3aiii 2-0eH3uI0eH3eH/11a30c01 i1 2-/11a300eH30()eHOHY BIep-
I1Ie BUKOPUCTAJH 111€ B KIHIII XIX CTOMTTS 11 OTpUMaHHS (GJIyOPEHOHY
Ta QIyopeHy:

0 @)
I [
S NN c
| - - No, B
N,"
H H
H AN /H N _/

X
F

N2 (29.55)

\ /

\

@
v/
<\ />
i/ \i
_(')
_/
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[Tmop BUKOpPHUCTAB IO PEaKIliio JJid CHHTE3y (eHaTpeHy Ta (de-
HaTpeH-9-kapOoHOBOi kucioTH. CUHTE3 MOYMHABCS 3 PEaKilii KOHJICH-
camii Ilepkina Mk (hEHUIONTOBOIO KHUCIOTOIO 1 HITPOOEH3AIBIETIIOM 3
YTBOPEHHSIM 2-HITPO-ai-PEeHUIKOPUYHOT KUCIOTU. [licast BiIHOBIEHHS
HITpOrpyNnHu ¥ J1a30TyBaHHS 2-aMiHO-0O-(PEHUIKOPUYHOI KHCJIOTH 32
MPUCYTHOCTI MIJHOTO MOPOIIKY MPOXOJUTh BIAUICIUICHHS a30Ty, IO
NPUBOJIUTH 0 YTBOPEHHS (heHaHTpeH-9-kapOOHOBOI KHUCJIOTH, JIeKap-
OOKCUJTFOBAHHSIM SIKOi OTpUMYBasiM heHaHTpeH. Buxia Ha cTasii [uKJIi-
3arii ckiagae 93 %.

|I‘| COOH H COOH
C=0 H2C | AN @: \O
—
II-I (IZOOH H COOH
N OO NaNOy, HCI
Z~NH, R N, Cl
/COOH

(29.56)

Merton cuHTe3y nNOXigHUX (eHaTpeHy OTpPUMAaB HA3BY peakiiii
[Tmopa. THOA1 1F0 HA3BY MEPEHOCATH Ha MOJIOHI peakiii BHYTPIIIHbO-
MOJIEKYJIApHOI KOHJeHcallli. Peakiii miazocmoiyk, siki TPUBOIATH 0
MDK- 1 BHYTPIIITHOMOJIEKYJIIPHOTO apUJIIOBAaHHS, 1€ HA3UBaIOTh peak-
icro [omOepra—baxmana—I pede—Yapmana.

Peakiiiro 71a30TyBaHHS peali3yloTh y PO34MHI CyIb(aTHOI KHC-
JIOTH, CIUPTOBOMY PO3UMHI aIKUIHITPUTAMU a00 BUKOPUCTOBYIOTH YK€
rOTOBI CTIMKI J1a30coii. Peakiiro 1ukii3aiii mpoBOJsATh SIK Y KHCJIOMY,
TaK 1 JIy’)KHOMY CEpEIOBHII, Y BOJHOMY pPO34MHI a00 B PO3UYMHI Opra-
HIYHOTO PO3YMHHHUKA, 3a BIJICYTHOCTI KaTajli3aTopiB ad0 B MPUCYTHOCTI
MOPOIIKOMOAIOHOT MIJI YU CHOJYK KyNpyMy, 1HOAI 3 JOJaBaHHSIM
rinodocdiTHOI KUCTOTH.
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CuHTEe3 IPUPOJHOTO aJKaNIoiAy — HyHudEepuHy — peaai3yoTh Jia-
30TYBaHHSAM 130aMUTHITPUTOM Y TPUQPIYOPOUTOBI KUCIOTI 3 HACTYM-
HUM KHWIT SITIHHSIM PEaKIIMHOI MaCH:

N(CHa), N(CHa),

1) 3¢i -NsH,,ONO, CF,COOH

o 2t
H)oN >
\ / 2 59% Q

CH;O  OCH; CH;O0  OCH;
HynudepuH

(29.57)
Peaxiisi [Tmopa cynmpoBOKYETHCS PEaKII€0 3aMIMIEHHS [11a30-
IPYIY HA T1JIPOTEH 1 TIAPOKCUIIbHY TPYIy OCOOJIMBO Mij 4ac TEPMIYHOTO
PO3KJIaAy B KHUCJIOMY CEpEIOBUIIII 3a FeTEPOreHHUM MEXaHI13MOM 3 Ipo-
MDKHUM YTBOPEHHSIM KapOokaTioHa. Buxiag moOiYHMX HpPOIYKTIB CYT-
T€BO 3JICKUTH BiJ] YMOB MPOBEACHHS PEaKiiii.
VY pa3l BUKOPHUCTaHHS HECUMETPUYHUX APWIbHUX DPAAUKAIIB Yy
peakuii Ilmopa MOXyTh YTBOpIOBaTHUCA J1Ba PI3HUX LMKIITYHUX MPO-

IyKTH:
/COOH /COOH COOH

—NH; —> \ —NH; + \ /

:;Q -
(29.59)

Jlnst 3amo0iraHHsl yTBOPEHHS ABOX HMKJIIYHUX MPOJYKTIB SIK OJI0-
KyIOUy Tpyny MOXKHa BHKOPHCTOBYBATH OpOM, SIKMM IMICHS IMKIIi3aIli

BUIAJISIETHCS BIJHOBICHHSAM:

/COOH COOH
Br
/

Br
9 Q “ o “ —

HC (29.58)
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/COOH

O (29.60)

@diyopeHU BIIa€ThCSl CUHTE3yBaTH PEAKIIE0 JeA1a30HyBaHHS Jia-
30MOXIJTHUX 2-amiHo-2'-ankinbideniniB (peakiiist Mackaperni), e aTom
KapOoHy nepelyBae B cTaH1 SP-T10pUaU3allii:

HsC CHy  Nano,, HsC CHj
H,N  CHg HSO; N, CHs

o TS
D -
0% HAC CH

29.2.4 3amileHHs 1ia30rPyNnu HA IHIII eJIeMEeHTH

Hiazorpymy B apoMaTUYHUX J1a30CMOJyKax MOXKHa 3aMIHUTH Ha
nepexigauii Meran 3 mooiuaux miarpym Ib (Cu), 11b (Hg), b (TI), IVb
(Ge, Sn, Pb), enementn Vb miarpymu (Sh, Bi) abo Ha meBHY crmoiIyKy
nepexigHux eneMeHTiB. Dochop- 1 CeNeHOOPraHiyHI CHOJYKH TaKOX
BBaXaIOTh 00’ €KTAMU METAJOOPraHIvYHOI XiMli, HE3BAXKAKUYU Ha Te€, IO
1€ HEMETAJIU.

VY pa3i npsmoi aii OeH3eH1a30HIM XJIopHuay Ha MeTalu, CIPKY,
CEJIEH 1 Tenyp, MiJl Yac sIKOi BiJIpa3y BUIUIAETHCS a30T, YTBOPIOIOTHCA
€JIEMEHTOOPIraHIuHI CIOJIYKH.

®enummepkypiit (II) xmopua yTBoproeTbesi 6€3M0CepeaHBO Mij] Yac
IHTEHCUBHOT'O TEPEMINTyBaHHS METAJIIYHOI PTYTI 3 BOJHUM PO3UYMHOM
OeH3eHI1a30H1N XJIOpUIY:

(29.61)

1) NaNO,, HCI

0
PhNH, 2H95  _  phHgCl

45% (29.62)

AHaJIOTIUHI CITOJIYKA YTBOPIOIOTH Takoxk enemeHtd V i Vb rpymu Ta
CEJICH.

[ToaBiitH1 COJI1 TaJIOTEHI/IIB apEH 11a30H11B 1 TAJIOTEH1IIB MEPKYPIIO,

cTUO110, OICMYTy, CTaHYMY, TUTFOMOYMY TOIIO, K1 MICTATH Pi3HI 3amic-

HUKUA B apOMATUYHOMY SJpl, PO3KIANAIOThCS NI 1€ Mial 3 YTBO-
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PEHHSIM apOMATUYHUX METAJIOOpPraHIYHUX crnojiyk. L{s Benuka rpyna
peaKkiliii CUHTE3y METAJIOOPTraHIYHUX CHOJYK OTpuMaja Ha3By ‘‘7ia-
3omeTon” A.H. HecmesiHoBa:!

‘o N2 0 AA s _ 0
QN2C|' HgCl, Nu, aoa(;|7|(y,0 10 o QHQCI

1) R, 26807 1

QNzCl- HgCl; s NHgéoz/ooo g QHQQ (29.63)

st oTpumaHHsS (DEHIIMEPKYpidl XJIOpUIY CIHIBBIIHOIIEHHS I1O-
nBiiHa ciab:mige 1:1,5. AHaloOriyHO MOPOXOAUTH peakilis Po3KIamy
a-peHuIMepKypiid xsopuay. Ha mepuriid ctamii peakiii yTBOPIOEThCA
ArHgCl, skuit micist JoJaBaHHS BOJHOTO PO3UHMHY aMOHIAKy YTBOPIOE

Ar,Hg.
1) NaNO,, HCI, 5°

NH N,Cl- HgCl
2 2)HgClL, 5 | N 21 Fg-2
82-84% _

HqgCl
2Cu, 20301 i , 20° | N J
40-49% (i 2 ai %) /

(29.83)

Sk BITHOBHUK, OKPIM MiJl, MOKHA BUKOPHUCTOBYBATH LIMHK, 3211130,
xyopuan kynpymy (1) i cranymy (l1). Peakmiro mpoBoasITh B areToHi,
eTUJIaleTaTi, CupTi a00 BOJII.

Jlo peaxiiiii 3aMilEHHs A1a30TPyIU B IPUCYTHOCTI COJIEN KyNIPyMYy
OnMM3bKa peakilisi 3aMilieHHsT 3 YTBOpeHHsM 3B’si3ky C-P. Peakis Tet-
padiyopbopatiB 3 pochop TpUXIOPUIOM y MPUCYTHOCTI COJIEH KyTIpy-
MY TPUBOJIUTH IO YTBOPEHHS apmiipochOHOBUX KUCIOT 3 BUX00M 20—
50 % (peaxiiist @piamena—/loka):

+
- PClg, CuCl,, 20° - H)O
@NQBH P e, @N=N—PCI3 BF, ——
R R
,OH
P=0
R” OH

(29.65)
1) PCIZ CU2C|2
B Br
@i " NaNO, HBF,_ @\ DHO @i
NH, N, BF, PO3H;
(29.66)
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2-HitpoOeH3eHapceHAaTHY KHUCJIOTY OTPUMYIOTh J1a30TyBaHHIM
2-HITPOAHUTIHY 3 HAaCTYITHUM apCEeHYBaHHSIM apceHITOM HaTpito 3a pH
7-9 1 remnepatypu 10 5°C y mpuUCyTHOCTI aMOHIaKaTy Kynpymy:

NO NO NO
* NaNO,, HCI_ 2 _NagAsO; 2
- . 85%
NH, N, Cl AsOzH;
(29.67)

29.2.5 ®doToximis giazocnoyk

J{1a30CIIOTyKH B KUCJIOMY CEPEAOBHILI € BIIHOCHO CTaOLIBHUMM,
aje iXx CTaOUIBHICTh CYTTEBO 3HHIXKYETHCS IMiJ 4ac (POTOOMPOMIHEHHS.
J{1a30CTIOTyKH PO3MaJaloThCsl 3 BUJAUICHHSM a30Ty MiJ JI€H0 OMpOMi-
HEHHS (10JETOBUX 1 OMM3BKHUX YIbTPadioNeTOBUX MOBXKHWH XBWIb Yy
MEXax IepIIoi CMyrd MorjuHaHHA. DOTONI3 KOBAJEHTHHUX CIOJYK
MPUBOJIUTH 10 TAKUX KIHIIEBUX MPOIYKTIB:

Ar-N=N-X —Ya ArX + N,

Y Bumaaxky QoToompoMiHEHHs J1a30COJICH 3aJeXHO BiJ YMOB
POBEACHHS peakilii, MOXKYTh YTBOPIOBAaTUCS PI3HOMAHITHI MPOAYKTH
3aMIlIEeHHsS J1a3orpynu. Tak, (OTOONPOMIHEHHSI COHSIYHUM CBITJIOM
cynbbary 2,4,6-TpuOpoMOOEH3EH/1a30HII0 Y BOJAHOMY PO3YHMHI CIpHU-
YUHSI€ YTBOPEHHS 3 KUIBKICHUM BUX0A0M 2,4,6-TprOpomModeHony. k-
IO K MPOBOJUTU PEAKIII0 B CEPEAOBHILI MYpPAIINHOT KUCIOTH, YTBO-
proetbesa 1,3,5-TpuOpomMoOeH3eH, a B OLTOBIA KHCIOTI YTBOPHOETHCS
olTOBUM ecTep 2,4,6-TpudpoModeHoTy.

N, HSO; OCOCH3
Br Br hv, CHaCOOH_ Br Br

Br hv, HCOOH Br
2,4,6-00043111- \hv 1601 466 4040
44 CAi 4%cT i % 2,4,6-0084811 104 766

AGE 16 a0 OH
Br Br Br Br
Br Br
2,4,6-0084011 104 Té 1,3,5-008401 1 7 44f Gai (29.68)
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[Tix yac HoTOONMPOMIHEHHSI CYXUX J11a30CMOJIYK MNEPEBAXKHO YTBO-
PIOIOTHCS MPOYKTH 3aMIIEHHS J1a30TPyIu Ha rigpored. Tak, 13 cyxoro
xjaopuny 2,4,6-TpuxJIOpoOCH3EH/IIa30HII0 3  KIUIBKICHUM  BHUXOJ0M
yTBOpro€eThes 1,2,4,6-TeTpaxaiopoOeH3€eH.

VY npenapaTUBHUX IIISAX peakilii (OTOXIMIYHOTO 3aMilllCHHS Jia-
30rpyNu HE 3HAWIUIM MIUPOKOTO 3aCTOCYBaHHA. BUIBIIICTH 3 HUX MPO-
XOAATh 31 3HAYHO MEHIIMMH BUXOJIaMH MOPIBHSAHO 3 TPaaUIliiHUMHU
METOJaMHU 3aMillleHHS J11a30TPYIIH.

3HAYHO IIMPIIE 3aCTOCYBAHHS peakilisa (POTOXIMIYHOTO Aeaia30HY-
BaHHS 3HaxXOJuTh y KomitoBasibHIM TexHimi. IIle 1924 poky HiMmelbki
KOMIaHIi Moyajyd BUIYCK M1a30TUIHUX MaTepiaiiB. Y MHUX Mpolecax
namip oOpoOjeHui Aia3ocroiaykaMu Ticias (POTOONMPOMIHEHHS TMijia-
BaBCsl MPOSIBJICHHIO aKTUBHUMM a3zockianoBumu. Ilig yac ¢oToekcmo-
HYBaHHS J1a30CH0JIyKa po3KJiajianacs 1 OapBHUK YTBOPIOBABCA TUIbKU B
THX MICIISIX, SIK1 HE 3a3HaIU A1i CBITIA.

HiazotunHi Marepianu OyBarOTh JIBOX THUIMIB. Y NEPIIOMY BUIAIKY
Ha IUTIIBKY a00 mamip HAHOCSATh TUIBKM J1a30CHONYyKY, Ky MICIs 3a-
CBITKH TPOSBIISIIOTh A30CKJIaJ0BUMU. Y JIPYrOMYy BHUIIAJKY Ha IIiIKIIaI-
Ky HAHOCATH CYMIII KHUCJIOTHOTO areHTa, J1a30- W a30CKJIaJ0BUX, SKi
MICJIA 3aCBITKU MPOSIBIIAIOTH MApOI0 aMOHIaKY.

[IpakTHYHOTrO 3aCTOCYBaHHS, SIK CTaOUIbHI OpMU N11a30CTONYK Y
CHUHTE31 a300apBHUKIB, Mia30cyib(oHaTH He 3HaWNUIM. OJHAK BUSBU-
JI0Cs, 110 Mif JII€0 CBITIA A1a30CyIb(POHATH JIETKO JUCOLIIOIOTh 3 YTBO-
PEHHSIM J1a30HIM-KaTIOHa W MOXYTh BCTYIaTH B PEAKII0 a30CIONY-
yeHHs. BBakaeTbcs, IO MiJ JIEI0 CBITIA CTaOUIBHUN mpauc-130Mep
MEePEXOJIUTh y Ja0ITbHUMN yuc-130Mep, SIKMH JTUCOLII0E A0 COJIi A1a30HIIO:

SOzH
~N=N ~N=N{ N,
—_— SO3H — ©/
0 dai fi-0 ai %a3%acai T AGeuo i ao 0efi-0 ai %43%acai TAGeUOTI a0  AAf cai a3aglh i 3¢-ao% |
(29.69)

Tenep, skmo 3mimarn macuBHy ¢GopMy aiazocyib(oHaTy 3 a3o0-
CKJIaJI0BOI0, HAHECTH Ha IMIJKIAaJKy ¥ OIMPOMIHUTH CBITJIIOM, Ha OCBIT-
JIEHUX MICISIX YTBOPUTHCS a300apBHUK. KpiM miazocynbdoHaTiB, HA Taki
K TIEPETBOPEHHS 3/1aTH1 apui(apuiaiazo)cyabPoHaTu U 1a3011aHIIu.

Jlemo 1HaKIe MPOXOIAUTh PEaKIlis M 1€ CBITJIa Ha /1a30TOBaHI
opmo- 1 napa-aMmiHOheHOIH. Y pe3ynbTari (HOTOXIMIYHUX NEPETBOPEHD
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Opmo-XIHOHIIa3UIiB TPOXOJUTh 3BY)KEHHS IUKIYy W YTBOPIOIOTHCS
MOX1H1 IUKJIOTIEHTA1IEHKApOOHOBOI KUCIIOTH:

OH
hV, +H20
Oi — N @— COOH
N, (29.70)

HecrabinpHuili kapOOKaTiOH 3a3HA€ BHYTPINIHbOMOJEKYISPHOTO
NeperpynyBaHHs 3 YTBOPCHHSIM KapOeHy, SIKMM TEperpynoBYEThCS B
KeTeH (meperpymyBaHHsi Boinbda), 10 CympoBOIKYETHCS 3BYKEHHAM
UKITY.

O
O

O ? C=0
AN +
D (1

+

HO\H

H C=0 H COOH COOH

H
3 4ai -1-6a0alitaa 3 aai 3éé16éTl'Téé
éenet oa éenet oa (2971)

KinmneBum mpoaykToMm peakiiii € Oubi cTabiibHa 1HIEH-3-KapOo-
HOBa KucioTa, toial Ak 3a -40°C yTBOproeTbcs iHAEH-1-kapOoHOBa
KHCIIOTA.

3a3HadycHa peakilis Mae 3arajbHUN XapakTep, MPOXOJIUTH IS
T IUKJTIYHHAX, reTepouHKnquHx CTIOJIYK | Ha3MBA€EThCS peakiliero 3roca:

COOH
“ NH;COOH (95%)
O,N 60% (i a7 +.) O,N

COOH
O = O
- T50% NN
i (29.72)
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Bona 3HaxoauTh 3aCTOCYBaHHS y CBITJOYYTJIMBUX KOMITO3HUIIISIX
JUIsl OTPUMAaHHS pesibe()HUX 300paKeHb HA TaK 3BAaHUX PE3UCTAX.

29.2.6 Po3kaaj aia3ocmosyk
[1ix po3kiIagoM M11a30CHOIYK PO3yMiIOTh YC1 HE3BOPOTHI MPOIIECH,
3aBASKH SIKUM 10HM J[1a30HII0 BTPayarOTh 3[IaTHICTh BCTYyHaTH B peakiiii
3aMIIIEHHS 1, MEPII 3a BCE, Yy PEaKIlil0 a30CMOJyYeHHS. 5-AMIHOTET-
pa3on y pasi J1a30TyBaHHS YTBOPIOE [1a30CUIb, AKa TiJ] Yac PO3KIIaIy
reHepy€e aToMapHU KapOOoH:

W_—N C:H,;ONO, HCI W_—N
Noy7ONH, —— = N\N)\N;cf “Thor
H H
N=N 120°
— NNy T G
N SN (29.73)

[Tlin yac po3misiAy peakuid 3aMillleHHS A1a30Tpynu MEPEBAXKHO
aHaJI3yBaJuCs peakilii, AKI MOXYTh MaTH MpENapaTUBHY IIHHICTb.
Peakuii, siki pUBOAWIIN 10 YTBOPEHHS CyMIIlll 130MEpIB, 1110 BaXXKO PO3-
TUISIOTHCS, MPAKTUYHO HE po3rsaanucsa. OIuH 3 MOXJIMBUX BaplaHTIB
YTBOPEHHSI CYMIIlll 130MEpIB € MPOXOJKEHHS peaklii 3a apUuHOBUM
MEXaH13MOM.

YTBOpEeHHSI apuHy MNPUITYCKAETHCA MIJI Yac poO3KIIaay 2-KapOokci-
OcH3EeHI1a30H1 1IBITTEP-10HY:

~COO" 55600 | i 87 46608
— > 53386%
N,* Nz €O (29.74)

adei
[lin ywac poskinamy 3a ydacTi apuHy, SIK IPOMIKHOTO MPOAYKTY,
napa-3aMillleHnX OEH3€H/11a30HIIB Yy MPUCYTHOCTI KUCIOTU bpeHcrena
HY yTBop}omecsi JIBa 130Me€pH, a I Mema- 3aM1meHHx TpH 130MEPH.

O-0=0 ¢
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Y
N, X Y
~O-Q = 00" 0L
Y
X X

X X X X (29.75)
VY neskux BUIAJKax yTBOPEHHsI apuHy IiJl Yac PO3KJIaay J1a30-
TOBAHOI aHTPAHLIOBOI KUCJIOTH MO>KE MPUBECTH J0 YTBOPEHHS ILIbO-
BOT'O MPOAYKTY 3 JAOCTaTHHO BHUCOKHMMH BuXojamu. HeoOximHOW0O yMo-
BOIO € 3a0€3MeUYeHHS TaKUX YMOB pPeakilii, KOJU yTBOPEHUM apuH Oyjie
MEePEBaYKHO pearyBaTH TUIbKU 3 OJHUM PEareHTOM:

+
+ —_—
~ _ 0
oo~ CHg00C~ O 0% chy00C
i 40e&T aéé anoad
i 30 0ABAT -2-8041 1 147 ¢ B&FieT 08
NH Cl
2 7z RONO Cl
* 40%
NOOH N by :
cl (29.76)
29.3 Azo0apBHUKH

bapBHMKaMu Ha3UBaIOTh KOJIBOPOBI OPraHiyH1 CIOJIYKH, SKI 3aCTO-
COBYIOTH [IJI1 3a0apBJIEHHS PI3HOMAHITHUX MaTepiaiiB. 3AaTHICTIO 10
3a0apBJICHHS BOJIOIIOTh OPTaHivYHI CIOJYKH, IO MICTITh JOCTAaTHHO
JIOBT'UH JIAHITIOT CIIPSDKEHUX JIBIMHUX 3B’SI3KiB, IPUYOMY aTOMHM CIIpsIyKe-
HOI CHUCTEMHU 3HAXOAATbCS B OJHIN IUIOMMHI (200 OJM3BKO A0 ILIO-
IITUHN).

Jlist mosiBu 3a0apBiieHHS HEOOX1JJHA HASIBHICTh Y MOJIEKYJl OapB-
HUKa JIOCTaTHbO JIOBIOi CIPSKEHOI CHUCTEMH 3B’s3KiB ab0 TpyI, IO
3/1aTHI MOTVIMHATH B JIaHI 4YacTWHI crekTpa. Taki Tpynu Ha3UBaIOTh
XpomoghopHumu, a CUCTEMA CIPSHKEHUX 3B S3KIB 3a iX Y4acTIO — Xpomo-
gopnoro cucmemoro 36’asxie. YBenenus rpyn -OH, -COOH, -NH,,
-SO3H Tomo nornu6itoe 3a0apBlIeHHS Ta CIpUS€ XIMIYHOMY 3B’ sI3yBaH-
HIO MOJIEKYJl OapBHHKA 3 TKaHWMHOK. Taki Tpymu HA3WBAKOTBCS AYKCO-
xpomuumu (Bi Tpel. aixo — 30ibIIyt0, Chroma — koiip). AykcoxpomHi
TPYNH CHPHUSIOTh 3MIIMIEHHIO MaKCUMYMY TIOTJIMHAHHS Amasx Y OIK
OLTBIIMX JTOBXXHH XBHJIb (OATOXPOMHOMY 3MIIIEHHIO), 3aBISKH CBOIM
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JOHOPHUM a00 aKIENTOPHUM BIIACTHBOCTSM, IO BUKJIMKAE 3MIIICHHS
CJICKTPOHHOI T'YCTHHU 32 CUCTEMOIO CIIPSHKEHHX 3B’ SI3KIB a30CITOTYKH.

ATOMHU HITPOT€HY a30TPyIHU BOJIOAIIOTh HEMOIJICHUMH T-CJICKT-
pOHAMHU, Y4acTh SKMX y JIAHIFO31 CIPSDKEHHSI MPUBOJIUTH O 3HAYHOTO
nornubiaeHHs Koabopy. Tak, cruibOen (1,2-mudeHiaeTeH) NOranHae
TITBKK B yJbTpadioneToBid 001acTi, a a300€H3€H YXe€ y BHIAUMIN
YaCTHHI CIIEKTpa, BiH 3a0apBICHUN Y )KOBTUH KOJIP:

Oromel) Gl

ctuibOeH (0e30apBHMIA) a300€H3eH (KOBTOT'O KOJIbOPY)
A vaxe =295 HM A mace =450 HM

[TosiBa 3a0apBiCeHHS] BUHUKAE IT1]1 Yac MOTJIMHAHHS CBITIA. EHepris
MOTJIMHYTOTO CBITJIa BUTPAYAETHCSl HA 30YPKEHHS G- a00 TT-CJIEKTPOHIB,
TOMY, 3MIHIOIOYH OYyJOBY MOJIEKYJIM OapBHHKAa, MOXKHA 3MIHIOBAaTHU 1H-
TEHCHUBHICTh 1 XapakTep MorjauHaHHsA. HenornuHayTi mpoMeHi y BUAUMIM
YaCTHHI CIEKTpa BIJOMBAIOTHCS Bl1J MOBEPXHI M CHPUKUMAIOTHCS JIFOA-
CBKMM OKOM, YHACJIJOK YOro MOBEPXHS 3/1a€ThCs 3a0apBJICHOI0 B TOU
KOJIIp, SIKUM BiIOUBCS BiJ Hel. Hampukian, sSKIO MOBEPXHS 3€JIeHa, TO
1I€ O3HAYae€, 0 BOHA IMOIVIMHAE YEPBOHE CBITJIO 31 CHEKTpa. KO0 x
MOBEPXHsI MOTJIMHAE 3€JIEHE CBITJIO, BOHA CTA€ YEPBOHOIO.

Cepen OapBHUKIB OKPEMO BUIUISIOTH MITMEHTH — OapBHUKHU, IO
MPAKTUYHO HEPO3ZUMHHI Y BOJII Ta IHIIKUX PO3YNHHUKAX.

Jlnst GapBHUKIB MPUIHATI ABI cUCTeMHU Kiacu(ikalii — XiMidyHa i
TexHIYHa. XiMiuHa Kiacudikamisa 0a3yeTbcsi Ha OCOOIMBOCTAX XIMIYHOI
Oy10BH OapBHUKIB — a300apBHUKH, APUIMETAHOBI, CIPYUCTI, 1HIUTOIIHI,
aHTPaxiHOHOBI, MOJINWKIIYHI Ta 1HII. TexHiuHa kiacudikaiis Oaps-
HUKIB IPYHTY€EThCS Ha iX BJIACTUBOCTSX 1 BIJHONIIEHHI A0 3adapOoBy-
BaHUX MaTepialliB, sIK OT: KUCJIOTHI, XpOMOB1, OCHOBHI, MPsIMi, >KUPOPO3-
YUHHI 1 T. 1.

Ha3Bu OapBHUKIB, 3a3BUYAil, CKIaAAI0OTHCS 31 CIIB, 0 XapaKTepu-
3YIOTh HAJICKHICTh OapBHUKA JO MEBHOI I'PYNU TEXHIYHOI KJacuQiKallii
Ta BU3HAYaIOTh WOTo KOJip, Hanmpukiaa Kybosuit 6opno. Kpim ciis, 10
Ha3B JI0Jal0Th OYKBH, 10 XapaKTEPU3YIOTh BIITIHOK KOJIbOPY: K — KOB-
TyBatuii, Y — uepBonyBatuii, C — cuHoBatui, 3 — 3enenyBaruii, O — oc-
HOBHMI BIJITIHOK KOJIbOPY. 3a OUTBIIIOTO 3MIMIEHHS KOJbOPY J0Ja0Th
uudpu: AxtuBHuil piosneroBuit 44 mae Oubi (i0a€TOBUM BIATIHOK Bij
AxtuBHOTO (ioneroBoro 2Y. Kpim BiATIHKY, OyKBamMu IO3HAYaIOTh
TaKOXX JIeSIKI TEXHIYHI BJIACTUBOCTI OapBHUKIB: X — (hapOye 3 X0I0aHOI
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BaHHU, M — MICTUTh KOMIIJICKCHO3B s13annii MeTain, 111 — cnemiaapHo s
BOBHH Ta 1H.

Jlnst a300apBHUKIB BIacCTHBA HASABHICTh OJIHIET a00 JAEKUIBKOX
azorpyn -N=N-, 1m0 3B’43y10Th apOMaTHYH1 3aJIMIIKH; 1HOI1 MICIE OJI-
HOI'O 3 apOMAaTUYHHUX 3aJIMIIKIB 3aiiMae T'eTepOLMKIIYHUN abo amida-
TUYHUH 3anumiok. J[o ckiamy a300apBHHKIB, OKpIM a30rpym, 3a3BUYaH,
Bxo/siTh rpynu -NH, 1 -OH, yacTo 3amimieHi aMiHO- ¥ OKCUTPYIH
-OCH3,-NHCOCH;. A300apBHUKM MOXYTh MICTUTH TaKOX aTOMU
xyopy ta rpynu -SOzH, -COOH, -CH;3NO; Torio.

3okpema, KucinoTauii opaHXeBU MICTHTh apOMaTH4HI 3aJIUIIKH,
KucinoTHuii KOBTHI CBITJIOCTIHKHI y CBOEMY CKJaAl MICTUTh T'€TE€PO-
uukn mipazon (1,2-miazon), a B IlirMeHTy >KOBTOTO CBITIIOCTIMKOTO
azorpyna 3B’si3aHa 3 amipaTUYHUM KapOOHOM aHUIy aleToOITOBOI
KHUCJIOTH:

HO
NaOgsON\\
N O NO, CONH@
|

KucnotHuii opanxeBuii ITirMeHT >KOBTHUH CBITIIOCTIHKUI

CH;

HO3S
3 N
(o
N =N/ OH

Kucnotuuit ®oBTHI CBITIOCTIMKUN
3a nasBHocTi rpyn -OH 1 -NH; B napa-nonoxenHi o azorpynu
OapBHUKK OUIBIIIOI0 YU MEHIIOK MIpPOI BOJIOMIIOTH BJIACTUBOCTIIMU
iHauKatopiB. lle MOsICHIOEThCA 10HI3All€0 a300apBHUKIB, 30KpeMa
MeTunoBuii opaHXkeBUii, y Ty>KHOMY CEpeIOBHUIII (3KOBTOTO KOJILOPY), a
B KHCJIOMY CepeIOBHUIIl (UEPBOHOTO KOJbOPY).

- 2H
038—QN =N —N(CHa), —

&l aoee
- HO3S—@N+H =N —@— N(CHj3),
+30ai i eé (29_77)

bapBauku, mo uyyTiauBi A0 3MiHM pH B yMoOBax 3acToCyBaHHS
(3Buune pH nnsa BoBuu pH 2+9, nns 6aBoBHU 4+11), HEenpuaaTHi s
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KiHIeBUX 1el GapOyBanHs. Tomy, mepeBaxkHO, B a300apBHUKAX TPyIU
-OH 1 -NH,; 3Hax0oa4ThCsi B 0pmo-TIOJIOKEHH1 10 a30TPYIIU; MPU LIBOMY,
YHACJIIIOK YTBOPEHHS BOJIHEBOI0 3B’sA3Ky Mixk rpymamu -OH (abo -NH»)
1 -N=N-, 3HaYHO MiABUIIYETHCS CTIMKICTH KOJHOPY a300apBHUKIB 0
smian pH. 3okpema, momnepeaHbo HaBeneHUM KuCIOTHUN opaH)KeBU
3MIHIOE KOJIip TiibKH 32 pH > 11.

CriiikicTps 10 3Minu pH y kuciaomy cepenoBuiill a300apBHUKIB, 110
MICTSITh aMIHOTPYIIH, MIJIBUILYETHCA B pa3l allWJIFOBaHHS aMiHOTPYII, a
TaKOX 3a HasBHOCTI B opmo- a00 nepi-nonoxkeHH1 10 NHo-rpynu rpyn
kuciotHoro xapakrepy (-SO3H, -NO,), 1110 3HHXKYIOTh OCHOBHICTh aMmi-
HOTPYIIH.

A300apBHUKH, 3aJI€KHO BlJ KUIBKOCTI a30rpyI, PO3JIUIAIOTH Ha
MOHO0a300apBHUKHU — 3 OJIHIEI0 a30TPYIOI0, N1UCA300apBHUKHU — 3 ABOMA,
TpUCa300apBHUKU — 3 TPbOMa i TETPaa300apBHUKHU — 13 4OTUpPMA. A30-
OapBHUKM 3 KUIBKICTIO a30Tpyn OLIbIe ABOX HAa3WBAaIOTh TAaKOX IOJIi-
a300apBHUKAMHU.

BrmactuBocTi a300apBHUKIB 3ajeXaTh HE TUIBKHA BT KIJIBKOCTI
a30rpyIl, ajie 1 BiJ iX pa3TallyBaHHS B MOJIEKYJl OapBHUKA, HASIBHOCTI i
MOJIOKEHHA 1HIIMX 3aMiCHUKIB. Kitacudikyroun 3a KIJIBKICTIO a30TpyIl, B
OJIHY M Ty  TPYIly 4acTO BIJHOCSTh OapBHUKHU 3 aOCOJIOTHO PI3HUMU
BJIACTUBOCTSAMM. XIMIUHI Ha3BH a300apBHUKIB MAJIOBXUBAHI1, 3BaKAI0UU
Ha iX TPOMI3JKICTh, 1 BUKOPUCTOBYIOTHCS TIIBKHU ISl MPOCTUX MpPeE-
CTaBHUKIB, HaNPUKJIaJ, 4-aMIHOA300€H3€EH:

A3zo0apBHuKH, 1m0 MicTaTh Tpynu -SOzH 1 -COOH, po3unnHi y
BOJl y BUIVISIAI HaTpieBUX (piaie Kalll€eBUX, aMOHIeBUX) conel. L1
IpyIu, Tak caMo sK 1 atoMu xJyopy i rpynu -CHs, -NO,, -OCH 3 To1o,
BILJIMBAIOThH Ha KOJIIp, MIIIHICTh Ta 1HIII BJACTUBOCTI a300apBHUKIB.

29.3.1 KucjoTHi a300apBHUKH

Jlo 1i€i BenuKoi Tpynmu BXOASATh a300apBHHUKM BCIX KOJBOPIB,
30KpemMa, Jayxke sSICKpaBi. 3a KUIBKICTIO a30rpyl 1€, TOJIOBHUM YHHOM,
MOHO- 1 JMCa300apBHUKH.

Kucnotni a3o0apBHUKK MOJIIAETHCS HA CHUJIBHOKHUCIOTHI (BUpIB-
HIOIOTBCSI JIETKO) 1 CIIA0OKHUCIOTHI (BHUPIBHIOIOTHCS Ba)XKO) OapBHUKH,
MPOMDKHE MOJIOKEHHS 3aiIMalOTh CEPEIHbOKUCIIOTHI OapBHUKH.
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Jlo Tpymnu CUIIBHOKUCIOTHUX a300apBHUKIB BXOJSTh IPOCTI MOHO-
a300apBHUKHM: YK€ 3rajaHuii KuciaoTHHi KOBTUH CBITIOCTIHKUM, Kuc-
notauil 4epBonuii, Kucinoruuit 6opno, KucnotHuit sickpaBo-uepBOHUH,
a 3 1ruca3z00apBHUKIB — KHCIOTHUN CHHBO-UOPHUIA:

HO SOzH HO SO5H

KucnoTtnuit yepBoHuii Kucnoruuii 6opao

NH— COCH,

@N=“
HO3S SO3H

Kucnoraui HCKpaBO-‘IepBOHI/II/I

JI1s1 BCIX CHJIbHOKHMCJIOTHUX a300apBHUKIB XapaKT€pHA HAsIBHICTh
y MOJIEKYJI1 JBOX 1 OUbIe CynbGOorpyI, Akl HAAAOTh CIOJIyKaM BUCOKY
PO3YMHHICT.

OnepxytoTh MOHOA300apBHUKHU I[I€T TPYNU [11a30TYBaHHAM aMiHY
W CIOJyYEHHSIM OJIEPXaHOI J1a30CMOIYKH 3 a30ckianoBuMu. Hampuk-
naja, cuHte3 KHCIOoTHOrO OpaHKeBOTO CBITJIOCTIMKOTO MOJIATAE B A1a30-
TyBaHHI aHUIIHY Ta CHOJIYYEHHI OJIEp:KaHOTO OEH3EH/1a30HII0 3 HATpi€E-

BOIO ciutio 2-HadT011-6,8-1ucynbdokucioru (I'-cuwo):
SO;Na
xOH

NaNO,, HCI _ v - Hogs@
Q NHz  ~Nacl, 1,0 Q N Cl

HO

Ol
I
T el

SO3H (29.78)

Kucnorauii opaHxeBuil CBITIOCTINKHIA

\
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[lixBuIiieHa CBITJIOCTINKICTh IILOIO OapBHUKA 1 HOTO KOBTYBAaTHI
BIJITIHOK TIOB’sI3aHi 3 HAsIBHICTIO B mepi-nonoxeHH1 (1,8) mo azorpymnu
00’€MHOI CyNIb(pOrpymnu, 10 3aBaKa€ PO3TAITYBAaHHIO a30TPYIHU B OJHIN
TJIOIIMHI 13 CHIIBHOIO €JIEKTPOHO0HOPHOIO rpynor -OH 1 cripsbkeHHIo
3 HEIO.

TunoBuM TpeACTaBHUKOM CIA00KHUCIOTHHX MOHOA300apBHHKIB €
Kucnornuii xkopuuHeBui, a nucazo0apBHUKIB — KucnoTHuil cuHiil i
Kucnotauit yopHuid:

OCHj OH
oeA »
O,N HO5S

Kucnorauii KopuuHeBUi

QN=N 7 N n=n— NHOCHg
HO3S /N /N SO3H

Kucnorauii cuniit

Lyt o

HO3S / /" SO3H

F

Kucnorauii 4opHUii

Psin xuCIOTHUX OApBHUKIB 332 BIACTUBOCTSIMH 3ailMa€ MPOMIXKHE
MOJIOKEHHSI MDK CHJBHO- 1 CJIA0OKHUCIOTHUMH: 10 TaKUX CEpPEIHbO-

KUCJIOTHUX OapBHUKIB HaexxuTh Kucnotuuii cunii 24:
HO5S

/N N=N~</_\>—NH
/:\ OH Qsog;Q

HO3S

Kucnoruuii cunint 24

29.3.2 MeTaJI0BMiCHI (METAJJOKOMILTICEKCHI) a300apBHUKH

MeTaloBMiICHIMH Ha3WBalOTh a300apBHUKH, IO € KOMIUICKCHUMH
CIIOJTyKaMH MeETaJliB, a BBEJCHHS METaly HAa3MBAIOTh MeETali3alli€ro.
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KucinoTHi MeTaloKOMIUIEKCHI a300apBHUKH OYyJIM BUIYIIEHI BIEpIIE
1924 poxky. Ix omepxysanu miero coneit xpomy (III) Ha MoHOa3006apB-
HUKH, 10 MICTATh y CYCIAHIX apOMATUYHUX SAPAX B OpmOo-TIOI0KEHHIX
JI0 a30rpynu JiBi TiApokcuibHiI rpynu abo oany -OH 1 ogny -NH, uu
-COOH, T100T0, 1110 MICTSITh YTPYIyBaHHS:

OH X
} N=N 4\\
ne:. X=-0OH, -NH,, -COOH

3okpema, OapBHuK Kucnotawii cunit 23M oTpumyroTh MeTai-
3aI11€10 q)opMiaTOM XpOMY MOHOA300apBHUKA:

HO3S _ OH
SO;H
\“ + Cr(HCOO); —tNaOH _

Hzo H,0

_038 | /

\ \ Cr—O 503

U o o] N

Kucnoruuit cuniii 23M

Kucnorauii cuniit 23M MICTUTH OJIMH aTOM XpOMY Ha OJIHY MO-
JeKyJly MOHOa300apBHUKA. Taki OapBHUKM Ha3UBAIOTh KOMILICKCAMMU
cknany 1:1.

CTBOpIOIOYM KOMIUIEKC, LIEHTpPajdbHI 10HU METaliB-KOMIUIEKCOYT-
BOPIOBadiB MOXYTh BCTYNATH Yy 3B’SI30K 3 MEBHUM YHCIOM 10HIB a0o0
MOJIeKy — JiradaiB. Lle uuciio Ha3uBaroTh KOOpAUHALIHHUM. BOHO Bij-
PI3HSAETHCS BiJl BAJCHTHOCTI aTOMIB-KOMILJIEKCOYTBOPIOBaviB. Tak, IS
HaWBaXJIUBIIMMX Yy XiMIi a300apBHUKIB METaliB KOOPAMHAIIINHI 4YHCIIa
nopiBHO0OTE: Cu (II) — 4 (pigme 5 1 6), Cr (III) — 6, Co (III) — 6 (s1x
BUHATOK 4). Jliranau MoXXyTb OyTH i0HaMu a00 HEUTPATLHUMH MOJIEKY-
namu (H,O, NH3 Ta iH.); ocTaHHi, 3BUYaifHO, € JTOHOPaMHU E€JICKTPOHIB.
Jliranau po3pi3HAIOTHCS 3a 3JaTHICTIO 3aiiMaTH TUIBKM OJIHE KOOPJIH-
HalliifHe Miciie — MOHoJIeHTaTHi (Bia dentate — 3y0), Hanpukiazn Cl, H,O,
NHs, 1 3maTHi1 3aiiMaTi aBa i OuUIbIIe MICIh — HodigeHTaTHl. Jlo ocTraH-
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HIX HaJIeKaTh MOJIEKYJIM a300apBHUKIB meBHOI OynoBu. IlomigeHTartHi
JIraHJIM MOKYTh CTBOPIOBATH KiJbUacTl KOMILJIEKCH — XenaTHi (Big che-
late — xmimrHsT). OcOOMUBO CTIMKI IT’SITH- 1 MECTUYICHHI KUIbIA. Xear-
Hy OYyJIOBY MalOTh METAJIOBMICHI a300apBHUKHU.

¥ KucnorHomy cuaboMy 23M Ta iHIIUX OapBHUKAX I[LOTO THUITY B
KOMILIEKCOYTBOPEHHI O€pyTh y4acTh 10HI30BaHI OKCUTPYNH a300apB-
HUKA ¥ OJWH 3 aTOMIB HITporeHy azorpynu. OCKUIBKM KOOpJUHAIINHE
YUCIIO XpoMy 6, BIH MOKE IIPUEIHATH 1€ 3 pi3HUX Jrauau. L{e MoxyTh
OyTu MoOJeKkyau Boau, a 3a pH > 7 ywactuHa abo BCi MOJIEKYJIH BOJU
3aMIHEHI1 T1APOKCH/I-IOHAMMU.

Heo0xi11HO BII3HAYUTH TaKOXK, 1110 3B’ SI3KU B KOMIUIEKCaX 3 JIraH-
naMu (SIK 3 10HaMU, Tak 1 3 HEUTPAIbHUMHU MOJIEKYJIaMU) 4aCTO MII[HIIII
BiJl 3BUYAHUX XIMIYHUX 3B’A3KiB. 300paK€HHsI OJHUX 3B’S3KIB Y KOMII-
JIEKCl CYIUIBHOKO CTPLIKOK TOBOPUTH TIIBKK MPO MOXOJKEHHS ILUX
3B’SI3KIB, @ HE PO ICTUHHUM CTaH BAJEHTHHUX €JIEKTPOHIB; Y pa3l OJHa-
KOBUX JIITaHJ pi3HE 300pakeHHs 3B’ s13K1B, 0€3yMOBHO, HEMTPAaBUIIbHE, a B
pasl pi3HUX NPO PO3TAITYBAaHHS €JIEKTPOHHUX MNap (TOYHINIE €IEKTPOH-
HO1 TYCTMHH) MaJjo 10 BIIOMO. TOMy B Cy4acHUX poOOTaX BBAXKAIOTH 32
Kpaille 300pa’kaTi KOMILUIEKCHI 3B’SI3KH 3BHYAWHOIO PUCKOI. Y KOMII-
nekcax Tuny KuciaoTHoro cuabporo 23M jiranaMu € MOJIEKYJIU BOAU U
TIIPOKCUIHI 10HM (TOYHI aHAJITUYHI JaHl B OUIBIIOCTI BUMNAJIKIB Bif-
cytHi). Ilig gac ¢apOyBaHHS MOJEKYyJIH BOJW 3aMimiaroTbes Ha -NH, i
-OH rpynu KepaTMHy BOBHM Ta IHIIMX MPOTEIHOBUX BOJIOKOH, YTBO-
PIOIOYM MIIHIII, HI’)K BOJA, 3B’ SI3KK 3 XpoMoM. Y KucnoTHoMy cUHBOMY
23M y BHyTpilHIN cdepi KoMIUIeKCY (y KBaJIpaTHUX JY>KKax) Cr* 1o-
B’A3aHHIl 3 JBOMAa 10HI30BAHMMHU TIIPOKCWIBHUMHU TpynamMu a300apB-
Huka O . Y KoMIuiekci 6epyTh y4acTh, OKpIM aToMa HITPOTEHY a30CIo-
JyKW, 1Bl HEUTPaJIbHI MOJIEKYJHU BOJM M OJWH T1IPOKCUJI-10H; OAPBHUK
MICTUTSH 11e Bl rpynu SOz , TOMY 3arajibHUHN 3aps1 BHYTPIIIHBOI cepu
KOMIIIEKCY J0piBHIOE 2-. Bin xommeHcyeTbes 2Na” B 30BHiMmHIH chepi
KOMILUIEKCY; OapBHUK Y LIJIOMY € CULII0, 100pe PO3YNHHOIO y BOJI.

KomIuiekcoyTBOprOBaHHS P13KO 3MiHIOE BIIACTUBOCTI a300apBHHUKIB
IILOTO THITY, a caMe: KOJIIP CHJIbHO MOIIHOJIIOETHCS; CTIMKICTb J10 i1 CBITJIa
I XIMIYHMX pEareHTIiB 3HAYHO 3POCTA€, IO MOSICHIOETHCS YYaCTIO B YTBO-
PEHHI KOMIUIEKCY (3B’SI3yBaHHSIM) PYXJIMBUX €JIEKTPOHOA0HOpHUX -OH
abo -NH, rpyn, a takox atroma HiTporeHy aszorpynu. Buximgai o,o0 -mi-
OKC1a300apBHUKH € 1HIAUKATOPAMH, a IX KOMIUIEKCH CTIMK1 0 3MiHH pH.
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KucinorHi MeTamoKOMIUIEKCHI MOHOA300apBHUKH MICTSITh OJIHY
a6o 181 cynabdorpynu. Bonu 3adapOoByIOTH BOBHY PIBHOMIPHO TIJIbKH B
CWJIBHOKHCIIOMY cepefoBulll (3a pH ~ 2) y mpUCYyTHOCTI JOTMOMIKHUX
PEUOBUH — BHUPIBHIOBaYiB. 3a OUIbIIOr0o 3HauyeHHS pH cHopiaHEHICTH
OapBHUKIB JI0 BOJIOKHAa HACTUIBKM BeEJIMKA, 10 BOHM 3adapOOBYIOTH
BOBHY HEpiBHOMIpHO. MertanoBMicHi OapBHUKH 1:1 € BCIX KOJBOPIB.
IX 3acTOCOBYIOTH TepeBakHO Ui (hapOyBaHHA YUCTOi BOBHM I HaTy-
PaJIbHOTO IIOBKY; OJACPKYyBaH1 3a0apBJICHHS CTIMKI J0 CBITJa, MPaHHA Ta
iHmmX Ai. TunoBuMu mpencTaBHUKamMu, OKpiM KHCIOTHOTO CHHBOTO
23M, € Kucnotuuii xxoBtuit 44YM, Kucnoruuit yepBonuit 4)KM, Kuc-
JOTHUH 3esieHnn KM

H,0 H,0
OH
o\l /

H3CI ~Cr—o0

+ I -
Na @—NHCO NN |/503
\I
NO,

Kucnoruuii xxostuii 44YM

Kucnoruuii 3exeanii KM

SOz

|
_N
H3C N” ~cl

Kucnoruuii yepBonuii 4XKM
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29.3.3 XpomoBi a300apBHUKH

XpoMOB1 a300apBHUKH, SIK 1 KUCJIOTHI METAJOBMICHI OapBHUKHU,
MICTSTh yrpymyBaHHs, siki yrBoprotoTh 3 Cr (III) criiiki kommuiekcu;
OJIHAK KOMILJIEKCOYTBOPEHHS B1I0YBA€ThCS HE B MPOIIECi CUHTE3y OapB-
HUKIB, a mij yac GapOyBaHHS HAa BOJIOKHI. XpOMOBI OapBHUKH OYyBalOTh
JBOX BUIIB. Y OapBHUKIB MEPIIOTO TUITY a30rpyIa € KOOPAUHYIOUUM JIi-
raHJoM JIJIsi METaJly, SIK 1 Y BUIMAJIKy METATOKOMIUJIEKCHUX a300apBHUKIB.

TunoBum mnpukiaagoM OapBHUKIB Takoi OyJ0BU € XpOMOBHI
o6opno C, XpomoBuit kopuuHeBuii Y, XpOMOBHﬁ cuHii 2Y:

COOH
OH
=N | NN
NS SOzH
SO3H NH;
Xpomoauii 6opno C XpOMOBI/II/I KopuuHeBui 4
OH NH,

i HO4S > S0.H

XpomoBuii cuHii 2H

XpoMoB1 OapBHUKHM LILOTO THUITy B mpoiiect ¢papOyBaHHS yTBOPIO-
I0Th TIEPEBAXKHO KOMIUIEKCH 1:2; 1HKOJIM 1€ KOMIUIEKCH 2:3 (3’ €aHaHHS
komruiekciB 1:1 1 1:2). 3abapBiieHHST XpOMOBUMH OapBHUKAMU I[HOTO
THUITY CTiKi 10 JIi CBITJIA, TPAHHS Ta IHIIUX J1i, IPOTE HE SICKPaBI.

Jlo XpoMOBHUX OapBHHUKIB JPyroro THUIY HAJICKHUTh XPOMOBHUU

KOBTHUM 3:
e

HO;S \RooH
bapBHUKM 1ILOTO TUIy YTBOPIOIOTH Mija 4ac (apOyBaHHS KOMII-
nekcu 1:2 3 yuactio rpyn -OH 1 -COOH, sixi 3HaX0oa4ThCsl B 0pmo-10J10-
»KEHH1 OJIHa JI0 OJHOi, a a30rpyna B KOMILJIEKCOYTBOPEHHI y4acTi HE
oepe (TepMiHaIbHO-METaN30BaH1 OapBHUKHK). Jj1sTt XpOMOBOTO KOBTOTO
3 KOMIUIEKC Ma€ Taky OyAOBY:
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H,0
N=N — o|o — N=N
+ \/
Nasl - s & SO
3 ,—0l0 3
i O Ho O _

JIB1 MoyieKynu MOHOa300apBHHMKAa HacHuyloTh 4 13 6 KoOpauHa-
MIAHUX 3B’SI3KM XpOMY; JBa ocTaHHi 3B a3yt0Tb -NH,, -OH Tta iHmi
IpyNU KEPATUHY BOBHHU, MiABUIIYIOUYH CTIHKICTh 3a0apBIICHHS.

VY OGapBHUKaX ILOTO THUIY HITPOTe€H a30Tpynu He Oepe ydacTi B
YTBOPEHHI KOMIUIEKCY, TOMY KOJip OapBHUKIB IiJi 4Yac KOMILJIEKCO-
YTBOPEHHSI 3MIHIOETHCS HE3HAYHO, a CBITJIOYYTJIMBICTh HIKYa, HDK Yy
OapBHUKIB MEPIIOTO THUITY.

binpiia yactuHa XpoMOBHX a300apBHUKIB HajekaTh JO MOHOA30-
OapBHUKIB, € CEpe] HUX 1 AUCA300apBHUKH; BAXKIUBUM 3 SKHUX € XpO-

MOBUHM YopHUM O:
HOOC

N=N
OyN HO3S OO NH-
N=N
OH

OH

XpomoBuit yopauii O

Jlyis oTpuMaHHS XpPOMOBUX OapBHUKIB MEPIIOTr0 TUITY BUKOPHC-
TOBYIOTh J1a30CKJIaJIOBI, SIKI MalOTh B OpmO-TIOJIOKEHHI O aMIHOTPYIHU
-OH a6o -COOH rpynu, yacrime Bchoro O-amiHodeHonu i 1,2-ami-
HoHadTONH, 110 MaroTh 3aMicHUKH -Cl, -NO,, -SO3H, a Takoxx antpaHi-
JIOBY KHUCJIOTY.

Sk a3zockiazioBi ISl OTpUMAaHHS XPOMOBUX OapBHHKIB IEPIIOTO
TUIYy BUKOPUCTOBYIOTh OKCH- a00 aMIHOCIOJYKH, IO CIOIY4YalOThCs B
opmo-nonoxeHHi 10 -OH a6o -NH, rpynu. 3okpema, ajist cuTe3y Xpo-
MOBOT0 CHHBOTO 2Y BHKOPHUCTOBYIOTH A1a30TOBaHUM 4-XJIOp-2-aMIHO-

dbeHon i aneTuin-A-KUCioTy:
+ —
NH2  Nano,, Hel N N=N J
e HO,S 7 " s0 H

-
>

Cl Cl
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OH HO HNCOCH;
N=N X
 —
G
cl HO53S SO3H (29.80)

XpomoBuii cuHii 2H

XpoMOBI OApPBHUKU APYroro TUIY OTPUMYIOTb, BUKOPHUCTOBYIOUH
nia3o- abo azockianoni, ski MicTaATh -OH- 1 -COOH rpynu B opmo-
MOJIOKEHHI OJIMH N0 OAHOro. K J1a30CKJIaJ0BYy BUKOPHUCTOBYIOTH
aMIHOCAJIIUIIOBY KHCJIOTY, & a30CKJaJ0BOIO, 3a3BUYall, € CaJllnJIOBa
Kucaora ado Ti moXigHl.

29.3.4 IIpsimi a300apBHUKH

XapakTepHOIO OCOOIMBICTIO MPSIMUX OAapBHUKIB € iX 3JaTHICTh
IHTEHCUBHO W JOCTaTHBO MIIHO aJcOpOyBaTUCS LEITIOJO3HUMH BOJIOK-
HaMH; 110 BJACTUBICTh HA3UBAIOTh CYOCTAaHTUBHICTIO.

JlocuTh BHCOKOIO CYOCTAHTHBHICTIO, IIIO HEOOXiaHA JJIsS MPaKTHY-
HUX IJICH, BOJOAIIOTh TUIbKK a300apBHUKUA BHU3HA4YEHOI Oy/10BH. BoHM
XapaKTepU3YIOThCA JIOCTAaTHHO BEIUKOK MOJIEKYJIOK; BIIHOCHO JIOBTUM
JAHLIOTOM CHPSIKEHHS, SIKMM MICTUTh HE MEHIIE BOCBMH CIHPSIKEHUX
NOABIMHUX 3B’SI3KIB; PO3MIIICHHSIM aTOMIB MOJICKYJIM B OJHIN IJIOIIUHI
(a00 6JIM3BKO 10 OJTHOI MJIOIMIWHK ) — KOMIUIAHAPHICTIO.

I'pymiu -NRj, ne R — atomu rigporeny, ankui, apui ado anmi, OR
(R — rigporen ab6o ankin), -N=N-, ki BXOA4Th y CKJaa NpIMHX OapB-
HUKIB, MOKYTh YTBOPIOBATH 3 OKCUTPYIIaMHU IIEJTIOJI03U BOJIHEBI 3B’ SI3KU,
Kl CHOPUSIIOTh (piKcalii OapBHHMKIB HAa BOJOKHI. 3aBISKH KHUCIOTHUM
rpynam (3a3Buyail -SO3H), npsimi 6apBHUKH 100pe po3unHH1 y BoAdl. Tu-
MMOBUM IIPEACTABHUKOM NpsiIMUX OapBHUKIB € [Ipsamuii ‘lI/ICTO'FOHY6I/Iﬁ'

NH, OH
HO4S ijN N~<\ />—<\ />7N N@ij/sow
Z HCO

HOSS SO3H

[psimuit yncTo-roayouit

Haii0inbl MOmMUpeHUMU TPSIMUMUA  a300apBHUKAMU € TOXIiJHI
n,n’-J1aMiHIB, 30KpeMa OeH3WIWH, JlaHi3uauH, 4,4’-11aMIHOCTHIIHOCH-
2,2’-nucynbdokucnora, 4,4’-miamiHooeHzanuna 1 4,4’-miamiHoaude-
HUIaMiH-2-CyJib)OKUCIOTa (OCTaHHS, MO CYTi, € TpPUAMIHOM, MIPOTE
rpyma NH y peakmii cuaTe3y a300apBHUKIB HE Oepe ydacTi):
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HZNNHZ H,N NH,

H4CO OCH,
OCH3UINH JIaHI3HINH
H,N CH=CH NH, HoN @— CONH—Q NH;
SOH  HOsS
4,4’-niaminocTunb0eH-2,2’ - nucynb(okucaora 4,4’-niaMiHOOEH3aHITI T
H2N NH @— NH,

SO5H
4,4’-niaminoaudeninamin-2 -cyab(hOKUCIOTa

BukopuctoByroun a30CKiIag0BI1, sIKi 34aTHI ABIYl BCTYIAaTH B peaK-
I[1}0 A30CIMOJIYYEHHs, OTPUMYIOTh MoJiia300apBHUKUA. OTpumaHi auc- i
110J11a300apBHUKH MICTSITh a30TPYNHU B nApa-TIOI0KEHHI OJAUH 10 OJHO-
ro, 3aBJIIKM YOMY 3a IJIOCKOTO PO3MIILIEHHS] aTOMIB MOJIEKYJIM MOKJIMBE
YTBOPEHHSI JIAHIIOTa CIPSKEHHSI, 3arajbHOr0 JJig IUJIOI MOJEKYJU
OapBHUKA.

Haii0inpir npocTtuM € crnocid OTpUMaHHS CUMETPUYHHMX JIHCA30-
OapBHUKIB 1i€i rpynu. Tak, [Ipsmuii yncTto-ronyouii oTpUMyIOThH Jia-
30TYBAaHHSM JIIaHI3UAUHY Ta CHOJYYEHHSIM OTPUMAHOI 01C/11a30CIOIYKU
3 ABOMa MoJjekyjamu 1-amiHo-8-HadTon-2,4-nucynbsdokuciotu (CC-

KI/ICJ'IOla).
NaNO,, HCI
HZN O O N ? 2

HsCO OCHj

OH NH,

oM
o e

HsCO OCHs

Y
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NH, — — OH NH;
HOgS 5N=N<\ /}<\ /}N=N\| NNy SOsH
/ \
HsCO OCHj AN\
HO5S SOzH
[Mpsimuii yncTo-roayouit (2981)

Ha ocHOBI O€H3UJMHY OTPUMYIOTh TPHUCA300apBHUKHU 3€JICHOTO,
KOPUYHEBOT'O i1 YOPHOT'O KOJIKOPiB, Hanpukia, [Ipsmuit vopuuit 3. s
OTPUMAaHHS IILOTO OapBHUKA J1a30TYIOTh OCH3UIWH W OTpUMaHy Oiciia-
3ocnonyky (I) cnosy4aroTh y KHUCIOMY CEPEeNOBHINI 3 AII-KHUCIOTOIO.
YT1BoproeTbest MoHoazo0apBHUK (II), sikuii mam cronydaerbcsi B JTyXK-
HOMY CEpeJOBHINI 3 OCH3EeHM1a30HIEM (OCTaHHIM OTPUMYIOTH J1a30Ty-
BaHHSM aHUIiHY). [IpoMibkHO yTBOpeHuil nucazobapBHuk (III) cmomy-

4aroTh 3 M-(EHUICHI1aMIHOM:
H,N  OH

C|N2~<\ />7<\ />—N2C| + OO et
HO3S SOgH

(1)

N;CI, pH>8

—_— _CI+N24<\_/>*<\_/>7N =N OO Q
SOgH

(1) HO3S

ENHZ
NH,
— o) )n- fjij N=N —

SO3H
ay
Qe OO e O
HO3S SO3H
[Tpsamuit yopuuii 3 (29.82)
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Cepen BTOPUHHHMX MPsSMHUX a300apBHUKIB 3HAYEHHS MAarOTh Je-
KUJIbKa JUCa300apBHUKIB, MTPOTE HAMOUIBII BaXJIUBI TPUCA300apBHUKHY;
pi/illie BUKOPUCTOBYIOTh TETPA300apBHUKH.

Jls oTpyMaHHS BTOPUMHHMX JMCa300apBHUKIB IEpuTy Ala30CKJIa-
noBy JI 11a30TyIOTh 1 MOEAHYIOTh 1a30CHOJIYKY 13 CEPEIHbOIO Jia30-
CKJIaJIOBOIO A, 3a3BUYal, Y napa-MOJIOXKEHHI A0 amiHorpymu. OTpu-
MaHUM MOHOA300apBHUK [1a30TYIOTh 1 TMOEJHYIOTh 3 KIHIIEBOIO
a30CKJIaJIOBOIO A,.

Takum 4yMHOM, CXeMa CUHTE3Yy BTOPUHHUX J1a30CcKiaanoBux: (I —
A.) — Ay Sk cepenni a30CKJIa0BI BUKOPUCTOBYIOTh HaWyacTillie o-
HadTunamin, 1,6- 1 1,7-HadTUnaMiHCyIb()OKUCTOTH, KPE3UIAUH, M-TO-
JYiAWH, n-KCUJIIJIMH 1 AESK1 1HIII a30CKJIaJIOB1, 110 MICTITh aMIHOTPYIIH,
K1 TICJIST @30CTIOYYEHHSI MOYKHA MTPOA1a30TyBaTH.

[IpuknagomM BTOPUHHMX JHca300apBHUKIB € [IpsiMuil cuHIi CBIT-
noctivikuit 24 (JI — Am-kucnora, A, — kpe3uauH, A, — denun-I-kuc-
J10Ta):

HO3S OCH3 OH
o=ty
Q OH HiC HO5S NH@
HO3S

[Tpstmuii cuHii cBiTHOCTIHKMIA 2Y

CuHTe3yr0uM BTOPUHHI TPUCA300apBHUKH, CIIOJYyYECHHS 13 cCepel-
HBOIO a30CKJIaJ0BOIO 1 MOJAJIbIIE /11a30TyBaHHS MMPOMDKHOTO aMiHOA30-
OapBHHKA IIPOBOJATH JBiUi 3a cxemoro: (I — Ay) — Ajp) — A.. Y 1po-
MY BUIAJIKy a30CKIag0B1 Aj1 Ay MOXYTb OyTH OJIHAKOBI a00 Pi3HI.

KiH1eBoto a30CKIag0BOI0 BTOPUHHUX NPSMHUX OApBHUKIB 4acTO
cnykuTth [-kucnora (HezamimeHna adbo N-denin-I-kucnora). HasBHICTB y
MOJIeKyJIl a300apBHUKIB [-KHUCIOTH 200 ii MOXIIHUX MIABUIIYE CHOPiA-
HEHICTh a300apBHMKIB /10 101034, [IIupoKOBXKMBaHUM TpHCa300apB-
HUKOM € [Ipsamuii cuHiii CBITIIOCTIMKUIA:
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NH,

NG 7\ HO5S

SO3H
SOzH

[psiMuii cuHIN CBITIOCTIHKUI

29.3.5 lucnepcHi a300apBHUKH

AlleTaTHI ¥ BeJIMKAa YacTMHA CUHTETHMYHUX BOJOKOH HE 3adap-
OOBYIOThCSI OapBHUKAMH, SIKI BXHMBAIOTh [JII TPUPOJHUX BOJIOKOH,
YHACHIJI0K TiApogoOHOCTI, MaJIOro po3Mipy MOp i BUCOKOI'O HEraTHB-
HOT'O 3apsijy XIMIYHOTO BOJIOKHA y BOJI1, L0 3aBakae aacopOruii Oaps-
HUKIB 3 KOJIbOPOBUM aHIOHOM. 3aBaaHHs 3adapOoByBaHHS IIUX BOJOKOH
OyJ10 BUPIIICHE CTBOPEHHIM JUCIIEPCHUX OApPBHUKIB.

HNucniepcHi 6apBHUKH TiApodoOHI, 3aBAsIKU IIbOMY 1] Yac (papOy-
BaHHS PO3YMHAIOTHCS B CHHTETUYHUX 1 alleTaTHUX BOJIOKHAX, 110 BOJIO-
Ti10Th T1Ipo(HOOHUME BIACTUBOCTSIMU. PO3UMHHICTD Y BOJI1 JUCIIEPCHUX
OapBHUKIB HAJTO MaJa, i JuIIe 3a maBuiIeHoi tremmepatypu (~100°C)
BOoHa jgocsarae 1-2 %. Y BOJIOKHO MPOHUKAIOTh TITBKU MOJIEKYJU IHUC-
nepcHUX OapBHUKIB, a HE iX arperatu. Y xozi gapOyBaHHS JUCIEPCHI
OapBHUKM YaCTKOBO PO3YMHSIOTHCS y BOAl, @ MOJIEKYJHU iX 3 BOJHOTO
pPO3UHHY aJIcCOPOYIOThCS Ha MOBEPXHI BOJIOKHA W NUPYHIYIOTH ycepe-
auny. i npouecu (po3urHeHHs OapBHUKA, aacopOuis 1 1udysida y BO-
JIOKHO) TPOTIKAIOTh MPOTSATOM YChOro mpoiiecy (apOyBaHHS 10 HOro
3aBEPILICHHS.

Po3unHeHHs1 nucniepcHUx OapBHUKIB Mmia 4ac ¢apOyBaHHS 3 JIO-
CTaTHBOIO JJIsl MPAKTUYHUX I[IJIEH MIBUAKICTIO MOXKE MPOXOAUTH, SKIIO
BeJIMUYMHA YaCTUHOK OapBHUKIB (KPUCTAJIB Ta iX arperariB) He Iepe-
Buiye 2 HM. Haaronke moapiOHEHHS 10 MOAIOHMX PO3MIpiB 1 Ha3u-
BaIOTh JIUCTHEPTYBaHHAM, a OAPBHUKHU 1ILOTO TUITY — JUCIIEPCHUMU.

s Toro, mo6 aucnepcHi 6apBHUKHA Oynu riapodoOHi, BOHU HE
NOBUHHI MICTUTH TPyl aHloHHOTO xapakrepy tuny -SO3H 1 -COOH.

[Hma ocoOnuBiCTE OyAOBU AUCHEPCHUX OApBHUKIB — HEBEIHUKI
PO3MIpH MOJIEKYJ; OapBHUKH 3 BEIUKHUMHU W JKOPCTKUMHM TUIAHAPHUMU
MOJIEKYJIAaMU HE MOXXYTb NMPOHUKHYTH B IIUJIbHI CHHTETUYHI 1 alleTaTHi
BoJIOKHA. ToMy AucrniepcHi a300apBHUKHU YACTIIIE MICTITh OJIHY W piJliie
— JIB1 a30TPYyIH; y iX CKJaJ BXOIATH IMOX1THI OCH3eHY, a Ha(TaJeHOBI,
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3BUYAHO, HE OlJbIIE€ OJHOTO; 0 CKJIaJAy YacCTHHHM JUCIIEPCHHUX a30-
OapBHUKIB BXOJISITh TAKOX T€TEPOLMKIIN — Mipa30J, Tia30J1 1 JeSKI 1HIIIL.
EnexTpoHOIOHOPHI 3aMICHMKHM B MOJIEKYJIaX AUCHEPCHUX OapBHUKIB
(-OH a6o -NR’R", ne R’ i R" — ankin, pigme H abo apui) He TinbKH
NOTJIMOJIIOIOTH KOJIIp OApBHUKIB, ajie TAKOXK MIJBUIIYIOTh CIIOPIAHEHICTD
OapBHUKIB 1O BOJIOKHA, IMOBIPDHO, 3a YYacTiO BOJHEBUX 3B’SI3KIB.
['apokcunbHi rpymnu, 30kpeMa B aikiiax R’ 1 R", nanpuknan C,H40OH,
M1JIBUIIYIOTh PO3UMHHICTh AUCIIEPCHUX OApBHUKIB y Tapsidiil BO/II.

EnextponoakuentopHi rpynu -NO,, -CN, -CF; 1 atomu -Cl, -Br
MIJBUIIYIOTh CTIMKICTh 3a0apBii€Hb, 30KpeMa CBITJIOCTIMKICTh, 3MEH-
IIyIOTh CyOJiMaIlil0 OapBHUKIB, 110 CHOCTEPITa€ThCA 32 YMOB TE€pMid-
HUX OOpOOOK, SKMM TIJJAI0Th CHHTETHYHI BOJOKHA, a TaKOX y pasi
dbapOyBaHHS B yMOBax MiJBUIIEHUX TeMIieparyp. Takuil BIUIMB €JIEKT-
POHOAKIENTOPHUX TPyH MOB’S3aHUIN 31 30UIBIIEHHSIM TOJSAPHOCTI MO-
JeKya aucnepcHux 6apBHUKIB. CTIMKICTh 0 CyOiMallii 3pocTae Takox
y pa3i 301IbIIEHHS MOJIEKYJIIPHOI Macu OapBHUKIB.

TunoBuM MpenCcTaBHUKOM AUCIEPCHUX OapBHUKIB € JlucrepcHui
ACHO-4epBOHMM K

/C2H5
oL

C,H,4OH

JucnepcHuii sicHo-uepBoHui JK:

BYI[OBa IHIIIUX THUIIOBUX AUCIICPCHUX a306apBHI/IKiB HaBCACHa
HHKYC:

HO OH

S
HsCO ™ N
Q H3CCONH
CHs

JlucniepcHU# CUHIN TIOIMPOTiICHOBHI JucnepcHuii xoBTHI 3

O
CHj

JucniepcHuit ;KOBTUH CTIMKUI
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HO CONH

Cprend S o
\
NO,

JlucriepcHuil OpaHKeBUI

NO, OCHs

02N N =N N(CH2CH20COCH3)2

\
Cl HNCOCH;

JlucriepcHUi TEMHO-CUHIH

JlucniepcHi GapBHUKH MOXKYTh ICHYBaTU B JEKIIBKOX KPHUCTaJiy-
HUX, a Takok B amopduux dopmax. L{i hopmu BoIOAIIOTH PI3ZHOIO PO3-
YUHHICTIO Y BOJII ¥ CTIHKICTIO, @ TOMY ¥ pi13HOIO (hapOyI0UoI0 3/IaTHICTIO.
Jlesiki 3 KpUCTaATiYHUX (QOpM JIy»Ke MOTaHO PO3UMHHI Y BOJI HaBITh 3a
BHUCOKO1 TEMIIEPATYpPU i TOMY MOTaHO 3a0apBIIOIOTh. [HII KpHCTaTIYHI
dopmu, a TakoK amopQHa, IMijJ Yyac HarpiBaHHS y BOJIHOMY CEpPEIOBHIIII
HECTaOlJIbH1, BOHU MEPEXOAATh Y CTAOUIbHY KpUCTaIIYHy (hOPMY 3 YTBO-
PEHHSIM OUIBIIMX KPUCTAIIB, TAKOXK HE 3aBXKIU NMpUAATHUX Mt dapOy-
BaHHs. Ha iX cTiiiKicTh MalOTh BIUIUB JOMIIIKHU, 110 YTBOPIOIOTHCS MiJ
4yac CUHTE3Y, 1 Ipupoaa AUCIEpPraTopis.

29.3.6 AKTHBHI a300apBHUKHU

AKTUBHUMHM Ha3MBalOTh OAapBHUKH, IO YTBOPIOIOTH y THpoleci
(dapOyBaHHS MIIHUN KOBAJICHTHUN (HE 10HHUMN) 3B’SI30K 3 BOJOKHOM.
3aBIAKM XIMIYHOMY 3B’SI3KYy, IIPU SIKOMY OapBHUK CTAa€ YaCTUHOIO Mak-
POMOJIEKYJT BOJIOKHA, 3a0apBJICHHS aKTUBHUMH OapBHUKAMH CTIHKI 0
OpaHHs Ta IHIIMX MOKPHX OOpoOOK, a TakoX A0 TepTd 1 Ail PO3UUH-
HUKIB, SIK1 B)KUBAIOTh IT1]] 4aC XIMIiYHOT'O YMIIICHHS OJSATY.

JInst akTUBHMX OapBHUKIB XapakTepHa MPUCYTHICTh OCOOJIMBUX
peakIiiHUX TPyI, 32 IOMOMOTOI0 SIKMX BOHHM Mijg yac papOyBaHHS BCTY-
naroTh y peakiito 3 -OH, -NH, Ta iHmmmu rpynamMmu BoiaokoH. OJTHUM 3
NepIInX aKTUBHUX OapBHUKIB Ha OCHOBI Ilanypxjopuay Oys IIpoirion
SACKpaBo-uyepBOHNI M2b:
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Cl N Cl
Y

OH NH

OO
HO,S SOgH |

[Iporion sickpaBo-uepBoHUit M2b

VY Mornekynax akTUBHUX OapBHHUKIB PO3PI3HAIOTH ABI TOJOBHI Yac-
TUHH, y34T1 y Hopmyi [Ipoiiona sckpaBo-uepBoHoro M2b y kBajpatHi
Ty>XKKHA ¥ BigMidueH1 OykBamu bp 1 P. bp — yactuna mosekynu, BiJ SKO1
3aJIeKUTh KOIIp OapBHUKA; i1 HA3UBAIOTH XPOMO(OPHOIO CUCTEMOIO, a P
— peaxiliiiHa rpymna, 3aBIsSKH sIKiii aKTUBHUM OapBHUK 3B’SI3YETHCS 3 BO-
JIOKHOM 33 ME€XaH13MOM HYKJIEO(DUIBHOTO 3aMilIeHHS Sy2, HAPUKIIAL;

N[ N
N= N=
A"B—<\_<N s ool —Hs A5—<\_< + CI
N— N
NI e (29.83)

Tyr O muemntono3a B ioHI30BaHiil ¢opmi, B sSKiil BOHA pearye 3
aKTUBHUMHU OapBHUKAMHU.

[HmMii knac akTUBHUX OApBHUKIB — BIHUICYJIb(OHOBI — PEaryroTh
3 LIEJIF0JI03010 32 MEXaH13MOM BiAIIEIIICHHS-TIPUETHAHHS:

A8-SO,CH,CH,050;H — M A5.50,CH=CH, —2 >
—_— M-SOZCH2CH2-’|‘O (2984)

[Tpuknan Takoro 6apBHUKA — AKTUBHUM sicHO-uepBoHUH 4)XKT:
HO3SOH,CH,CO,S

ONHz 4,

N =N ‘ ‘
I |O3S SO3| I
AxTtuBHHUN sicHO-yepBOHUN 4)KT

AKTHBHI OapBHUKH JAIOTh ACKpPaBe 3a0apBICHHS, SIKE CTIMKE MpPaK-
TUYHO JI0 BCIX BHUJIB 30BHIIIHIX BILUIMBIB. OKpiM TOro, BOHU (hapOyrOTh
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3a BIJIHOCHO HEBHCOKUX Temieparyp (35-50°C), mo crpusie 30epe-
KEHHIO pO3MipiB MaTepiany aisa ¢papOyBaHHs (HANPUKIAL, HMIKIPH).

CyyacHuil eTtam pO3BUTKY XiMii OapBHUKIB BHMAara€ CyTTEBOTO
3HUKEHHSI iX TOKCUYHOCTI, &K J0 BUMYCKY OapBHUKIB, sIKi MOXHa BUKO-
PHUCTOBYBAaTH B Xap4yoOBIM MPOMHUCIOBOCTI. IHIIIa TEHASHIII — 3HM>KEHHS
€HEepro3aTpar 3a paxyHOK MPOBEIEHHs Tpoiiecy (hapOyBaHHs 3a OUIBII
HU3BKUX TEMIIEPATYP.
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PO31JI 30. CITIOJIYKH 3 HEKOHAEHCOBAHUMMU
BEH3EHOBUMM A/IPAMHU

30.1 HomeHnkJiaTypa, cnocoom ojepkaHHs Ta XiMi4yHI BJACTUBOCTI
CIOJIYK 3 HEKOHJI€eHCOBAHUMHU O€H3eHOBMMH SIJIPAMM

bararosinepui apoMaTu4Hi CmoJyku (NMOJINMKJIIYHI apeHH)
YMOBHO TOJUISIOTh Ha CHOJIYKU 3 KOHOEHCOBAHUMU OEH3eHOBUMU S0pa-
MU W HeKoHOeHCcOo8aHumu OeHzenosumu sopamu. J1o CIOIyK 3 HEKOH-
JIEHCOBAaHMMH OC€H3E€HOBUMU SApaMU HAJIEKATh CIIOIYKH TUITY OuU@eHiny
Ta ou- 1 mpugheninmemany, y skux OCH3€HOBI siApa CIOJy4YeH1 Oe3mnoce-
PEIHBO OJIHE 3 OJTHUM 200 Yepe3 aTOMHU KapOoHY:

)\ (e )
nudenin nudeHiIMeTaH

I. Judenin (0idpenin). Monekyna audeHiny MICTUTh JBa O€H3e-
HOBHUX SJIpa, CIIOJYYEHUX G-3B’SI3KOM:

3 2 2 3 MTOJIOKEHHS 2,2'.6,6' - opmo
1I 1 1
4 \ / \ / 4 3,3".5,5' - mema
5 & 6 5 4.4 - napa
OTpumaHHs

1. Ilipoui3 OeH3eny:
2CeH; —19%%  CgHs-CeHs
-Ha (30.1)
2. B3aemogaisi rajioreHOeH3eHiB 3 M%Ta.ﬂaMI/I:
2CeHsl + 2Na —5=> CgHs-CeHs (30.2)
3aminotoun Na Ha Cu (mopomok) 3a 200-250°C Takox oOTpH-
MYIOTh Ougenin (peakiis ®@. Ynaemana, 1903 p.).
®iznuHi ¥ ximMiuHi BaacTuBocTi. J[udeHin — kpuctaniyHa peyo-
BUHA 3 BUCOKOIO TEPMIYHOIO CTIHKiCTIO. OOUJIBA UKW 3HAXOASATHCS B
OJIHI} TUIOHIMHI (MOJIEKyJIa TIaHapHa). 32 HAABHOCTI ABOX 3aMICHUKIB B
OpmMO-TIONIOKEHHSIX 3HUKAE MOXKIIMBICTh 00epTaHHS OCH3EHOBUX KIJICIh
OJIHE BIJIHOCHO OJTHOTO (CTEpUYHI TEpEelKOAW) 1 BOHHU OpPIEHTOBaHI
Maike MePIeHANKYIIPHO OAHE 0 OAHOTO. TakuM YHMHOM 3’ SBISIOTHCS
eHaHTOMEpHU. Y psany AUGEHUTy Taka 130Mepis HA3UBAETbCS AHMPONi-
30Mmepiero (IOBOPOTHA ONTHYHA 130MePis):
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O,N . NO,
— 0 | O
NOOH § HOOC

O3N : NO,

6,6’-nuHITpOAMPEHOBA KHCIIOTA

1. Orpumanns 0en3uauny (4,4 -niaminoaundeniny)

2<j%No2 SHIOH,.  CoHg-NH-NH-CgHs

Q NH— NH—@ _H.e, H,N —<\_/><\_/>— NH;

TQeHIITiapa3uH OEeH3UAMH (303)

2. HitpyBanns. [{udenin Bojomie AOBIIOK CHPSIKEHOI CHUCTE-

MOIO 3B’A3KIB y MOPIBHSHHI 3 O€H3€HOM. TOMYy BIH Ma€ OUIbIIY MOXJIH-

BICTh JeJIOKaji3allii MO3UTUBHOTO 3apsily 1 JIETIIE BCTYIA€ B PEAKIIiiO 3
CNEKTPOPIIbHUMH peareHTaMH:

OO sy on(GSye

4,4’-nmuHiTpoaudeHin (304)
Judenin mupoko BUKOPUCTOBYIOTH K TEIUIOHOCIH Yy XIMIUHIN
IPOMHMCIIOBOCTI.
ben3uanH 3acTOCOBY€ThbCs y BUpPOOHUITBI OapBHUKIB (KOHro
YEPBOHUN ).

I1. Tndenimveran. Horo orpumyrots peaxtieto pinens—Kpadrea:

CeHs-CH,-Cl + CgHs %» CeHs-CH,-CgHs

(30.5)
VY pa3i okMCHEHHA TU(PEHIIMETAH JIETKO MEPEXOJUTh Y O€H30()eHOH:
CeHs-CHp-CoHs %» CoHe-C-CoHs
-2
O (30.6)

3a CBOIMH XIMIYHUMH BJIACTUBOCTSAMH AU(PEHUIMETaH Haraaye
TONyeH. BHUKOpPUCTOBYIOTH y BHUPOOHHUIITBI OapBHUKIB, HANpHUKIA],
apUIMETaHOBUX.

ApunMeTaHOBI OapBHUKHM € MOXIJIHUMHU JlapujiMeTaHy abo Tpu-
apuiIMETaHy; Mepill HA3UBAIOTh J1apUJIMETAaHOBUMHU, JIPYTl — TpUAPHUII-
METaHOBUMHU OapBHUKAMH. K apuibHUN 3aJIUIIOK y MOJIEKYJax IUX
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OapBHUKIB Halyacrtiiie nepedyBae (eHiT 1 TOMYy iX HA3UBAIOTh TAKOX
nudeHiIMeTaHOBUMHU 1 TpU(EHIIMETAaHOBUMU OApPBHUKAMU

|
540 )64
|
H H
mudeHiIMeTaH TpudeHIIMeTaH

[IpocTi apunMeranu, mojiOHI 70 AuQeHIIMETaHy W TpudeHLI-
MeTaHy, He 3a0apmieHi. 1006 mepedTH Big HHX A0 apUIMETAHOBHUX
OapBHUKIB, HEOOXIJIHO BIAHSATH aTOMH T1APOTEHY BIiJl LEHTPaJIbLHOIO
(MeTaHOBOr0) KapOOHY Ta BBECTH HE MEHIIE JIBOX apOMATUYHUX CHUCTEM
3 aykcoxpomuumu rpymnamu (NH,, OH abo 3amimeHux amiHo- i OKCH-
IPYI) Y napa-nojaoXeHHs 10 LEHTPAIbHOTO aTtoMa KapOoHy. 3BUYANHO
11 TPYIU BXOJSTH 10 CKJIaAy HaMIBIPOAYKTIB, 3 IKUX OJCPKYIOTh apui-
METaHOB1 OApBHUKH.

VY nporieci oTpuMaHHsI ApUJIMETAHOBUX OApPBHUKIB CIIOYATKY yTBO-
proroThCa 0e30apBH1 JEHKOCTONYKHM OapBHUKIB. /{71 yTBOpeHHs OapB-
HUKa JIEUKOCTIOTYKH MOTPIOHO OKUCHUTH. OKUCHEHHS MMPOBOJIATH y KHUC-
JIOMY CEepEeOBUIIIL; IPU IIbOMY OAPBHUK YTBOPIOETHCS Y BUTIISIL COJII.

BaacTuBocTi. Y pasi BITHOBICHHSI apUJIMETAHOB1 OApPBHUKH yTBO-
pro10Th 0€30apBHI JICHKOCTIONYKH, HATTPUKIIA:

+ —
HoN ~NH,CI HaoN<_ ’ ~ NH;
NONANCH, ] e
C 3 C CH3

NH; NH,
DykcuH nerikocnionyka Oykcuny (30 . 7)

OCHOBHI apUJIMETaHOBI OAPBHUKH € COJSIMU KHCJIOT, MEPEBaXHO,
XJIOpUHOI. Y pa3l nil JyriB BOHU YTBOPIOIOTH Oe30apBHI abo cia-
003a0apBiieHI OCHOBHM, $IKI Ha3uWBalOTh KapOiHOJbHMMHU. KapOiHOJIbHI
OCHOBHM MICTSTh TIAPOKCWIBHY TpyHy MOpPSAI 13 LUEHTPAIbHUM aTOMOM
KapOoHy:
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HoN-_ o  NH,
|
~c” “CHs
|
NH,

kapOinosbHa ocHOBAa DyKCUHY

ApuiaMeTaHoOBI OapBHUKH PO3AUIAIOTECS Ha JlapWIMETaHOBI i
TPUAPUIIMETAHOBI.

TpuapunMeranoBux OapBHUKIB BIJIOMO OUIbIIE HDK AlapuiMeTa-
HOBHX. BOHU pO3AUISIIOTBCS, 3aJI€KHO Bl XapakTepy Yy KUIBKOCTI
ayKCOXPOMHHUX TPy, Ha TaKl MIATPYIIH:

« 1IaMIHOTPUAPUIIMETAHOBI (MICTATH ABI AMIHOTPYIIN);
« TPUAMIHOTPUAPUIIMETAHOBI (MICTATH TPU aMIHOTPYTIH);
« OKCUTPUAPUIIMETAHOBI1 (MICTATH JB1 a00 TPU OKCUTPYIIN).

Kpim Toro, Bigomi ABI rpynu apuiIMETaHOBUX OapBHUKIB, WIO
MICTSITh T€TEPOLUKIIN:

H;
OO
KCAaHTEHOBI, MICTSITh SJIPO KCAHTEHY — Z 0
(LI
AKpUIAWHOBI, MICTSTh SIAPO aKPUIUHY — N7

1. JiapuaMeTraHoBi 0apBHUKH

HiapunmeTaHoBl OapBHUKUA MICTATH JBa apWibHI 3aJUIIKA U Y
KOKHOMY 3 HHMX IO OJHIA ayKCOXPOMHIM aMiHOTPYIi, TIPOT€HU SIKO1,
3BUYaiiHO, 3aMilleH] Ha aniaTUyHi 3aJUIIKU. 3 OapBHUKIB Ili€l TPYyNH
NpaKTUYHE 3HAYCHHS Ma€ TIJIbKU AypamiH:

+ —_—
NH, Cl

Il
(H3C)2N —Q C _Q— N(CH3)2

AypamiH OTPUMYIOTh 32 CXEMOIO:
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2(H3C) N —@ + CH,0 — (H3C)2N—®— CH2—®— N(CHs), —
S
J +NH
+2S — — 3
e wom-{_ ) )Nem: -
NH
| +NH,CI
— (H3C)2N—Q C—@— N(CHa)2 —>_NH‘;

+ _—
NH, Cl

Il
N oW i o SN
(H3C)2 3)2 (30.8)

AypaMiH HQJICXKHUTh J0 OCHOBHMX OapBHMKIB. BiH He CTIMKUI 10
Ili CBITNIA, TapsAyoi BOJM, KUCIOT 1 JYTiB, TOMY HHUHI HOro Maiike HE
3aCTOCOBYIOTh Y TEKCTWJIbHINA MPOMHUCIOBOCTI. 3aBASKU IHTCHCUBHOMY
SCKPaBO-)KOBTOMY KOJIbOPY, AypamiH BUKOPHUCTOBYETbCS misa (papOy-
BaHHS Manepy, JepeBa il MIKIpH.

III. Tpudeniimeran. 3a aHajIoOri€r0 WOro OTPUMYIOTH PEAKIIIEIO
Opigens—Kpadrca 3 xsmopodopMy it OeH3eHy:

Q oo 22 OO
(30.9)

Ocob6nuBicTiO TpU(DEHIIMETaHY € PYXJUBICTh aTOMa TiAPOTEHY,
3B’S13aHOr0 3 TPU(PEHUIMETHIBHOIO Tpynoro. [IpuunHa 11i€i pyxJMBoCTi
NOJISITa€ y BIJHOCHIA CTaOLIBHOCTI TPU(DEHUIMETHIBHUX paJIuKaiiB ado
10HIB, SIKI YTBOPIOIOTHCS TIJI YaC TOMOJITUYHOTO YU TETEPOJITUYHOTO
po3puBy 3B 3Ky C-X:

0] HCI
(CoHslH == (CeH5)C-OH =—== (CgHg):C-Cl
[H] 2 (30.10)

TpudeHinkapOiHOI TpueHIXI0pMeTaH

(CeHs)3C™ + X
(CeHs)3-X < . - ~ s
(C6H5)3C + X abo (C6H5)3C + X (3011)

TpudeHinMeTUIbHUN paguKa JIETKO ITUMEPU3YEThCS U Y PO3UHMHI
ICHy€ pIBHOBara MK pajJiiKajaMy Ta iX JUMEpPaMU:
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(CeHs)3C
H = C(CgHs)2

CTiMiKicTh TpUPEHIIMETUIIBHOTO paJuKady 3yMOBJIEHA CIpsi-
’KEHHSIM BIJIMIOBIJTHO HECIIAPEHOTO €JICKTpOHa a00 BUIBHOI opOiTajl 3
T-eJICKTPOHHUMHM CHUCTEMaMHU TPbOX OCH3€HOBHUX siaep. Aje Cliiji 3a3Ha-
YUTH, 110 BKa3aHE CIPSKEHHS MPOSBISIOCS O MaKCHUMAJIBHOIO MIPOIO B
pa3l KOIUIaHAPHOCTI apWIbHUX 3aMICHHUKIB (TapajeIbHOCTI ocel p-
opOitaineit). [Ipore Bci Tpu OEH3CHOBUX si/ipa B OJHINA IUIOMIMHI pPO3-
MICTUTHCSI HE MOXKYTh, OCKUIBKH 3aBaka€ BIIIITOBXYBaHHS Opmo-aTo-
MIB TiiporeHy. ToMy O€H3€HOBI1 IIMKIJIMA PO3BEPHYTI 13 3arajibHOi ILJIO-
uHU npudan3Ho Ha 30—40° (cTpykTypa “noBITPSIHOrO I'BUHTA”):

&+ o+
o+ o+
()
o+ 0
8+C \J *
o+ o+
o+

Takum ynHOM, CTaOLIBHICTh TPUDEHIIMETUIBHUX PAIUKAIIIB B OC-
HOBHOMY BU3HAYAETHCS CTEPUYHUMU (PaKkTOpamu, SIKi yTPyAHIOIOThH JdU-
MepHU3alliio, a HE JIETOKAII3all€l0 HECTIAPEHOTO €JIEKTPOHA.

Tpudeninmeran — pogoHaYaIbHUK TpU(EHIIMETAHOBUX OapBHU-
KiB (amiHO- 1 Tigpokcunoxiguux). Taki TpudeHiameranu — 0e30apBHI
CIONTYKHU (JIEMKOOCHOBM). Y pa3i iX OKUCHEHHS YTBOPIOIOTHCS BIANOBIJI-
Hi KapOiHONU (KapOIHOJBHI CHOJYKH), AKl 3 KUCIOTaMU Jal0Th 3a0apB-
JIeH1 COJIi, TOOTO CIIOCTEPIra€ThCsl B3aEMHUM NEPEXil Y CUCTEMI:

. [O] . ) HCI .
TpupeHUIMETaH ==—=2= TpUPEHUIKAPOIHOI =—— TpUPEHUIXJIOPMETAH

(30.12)

Monekynu apuiMeTaHOBUX OapBHHUKIB YacTO MICTITh Tpynu
SOz;H, CH3, NO,, COOH i1 atomu ranoreniB. Jlo ckiaay Aesakux apui-
METAaHOBUX OapBHUKIB BXOJATh TeTepolukin. IlpukiamoMm apunme-
TaHOBUX OAPBHUKIB MOKE CITYKUTH YEPBOHUM OapBHUK DYKCHH:
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= 1+
HaoN<_ ~ NH;

SCH™ N NCH;, oF

_ NH, |
DykcuH

IIpuitHaTO BBAXKaTH, 110 TO3UTUBHUM 3aps]] KaTioHa DYKCUHY PO3-
NOAIJICHUA MK TpbOMa aMIHOTPyHaMHU W LEHTPAIbHUM (METaHOBHM)
aTOMOM KapOoHY.

ApuiMeTaHOBUM OapBHUKAM MPUITUCYBAIU TaKOXK i 1HITY OyA0BY
— XIHOIJIHY — MO3UTHUBHUU 3apsj nepedyBae Ha OJHOMY 3 aTOMIB HIT-
poreHy abo kapOOHI€BY — MO3WTHUBHUU 3apsj nepedyBae Ha IEHTPAIIb-
HOMY aTomi KapOoHy. Tomy DyKcUH MOXKe OyTH 300paK€HUM 1e TaKu-
MU ABOMa (HhOpMyJIaMHu:

+ p—
HoN i : _~NH,CI HoN<_ : o \/:/ NH;
+

NH, NH,
xiHOifHa OyzoBa kapOoHieBa OynoBa

3a TEXHIYHUMH BJIACTUBOCTSIMHU apUIMETAHOBI OapBHUKU HaJje-
KaTh JI0 TPYN OCHOBHUX, KUCJIOTHUX 1 MPOTPABHUX OAPBHUKIB, a TAKOX
JaKiB. ApUIMETaHOBI OApBHUKU — OJIHI 3 MEPIINX CUHTETUYHUX Opra-
HIYHUX OapBHUKIB 1, 3aBASKHM iX HaJA3BUYAMHIA I TOrO 4acy siCKpa-
BOCTI, CIIOYATKy Ha0yJIM BEJIMKOTO MOITUPEHHS, HE3BAXKal0UM Ha BIJHOC-
HO HM3bKYy MilHICTh. [IpoTe Hajami iX Jeno BUTICHWIM CTIMKIII aHTpa-
X1HOHOB1 ¥ a300apBHUKHU. 3T0JIOM OyJIM 3HAWMIEHI CTIMKI Ta SICKpaBilli
IPOTPaBHI apUJIMETAHOB1 OAPBHUKH, a TAKOXK CTIHMKI JIAKH.

30.2 diaMiHOTpHAPWIMETAHOBI 0ApBHUKHN

JiamMiHOTpHapUIMETaHOB] OAPBHUKU MICTATHh TPU apUJIbHI 3aJIUIII-
KU Ta JBI aMiHOTPYNH B nApPA-TIOJOXKEHHSX CTOCOBHO IIEHTPAJIHLHOTO
aToma KapOoHY.
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Y OpoMHCIOBOCTI, 3BUYaHO, 3aCTOCOBYIOTh OapBHHUKH, IIIO MicC-
TATh aMIHOTPYIIH, Y SIKUX T1APOTeHH 3aMillleHl Ha METUJIbHI 00 E€TUJIbHI
rpynu. Tak, OJJuH 3 MOMMUPEHUX OapBHUKIB Ii€l Tpynu OCHOBHUH SICK-
paBO-3€JICHUI Ma€ TaKy OyJd0BY:

(HaC),N _Q C =<:>= N'(CH2),CI

VY rpymi aiaMiHOTpUAPUIMETAHOBUX OApBHUKIB € OCHOBHI M KHC-
JO0THI OaApBHUKHM 3€JI€HOTO Ta OJIAKUTHOTO KOJIbOPIB.

OcHOBHI 0apBHUKH

OCHOBHI J1aMIHOTPUAPUIIMETAHOBI OAPBHUKH OTPUMYIOTh KOH/ICH-
cariero OeH3aNbJAETily Ta WOro MOXIAHUX 3 PI3HUMU BTOPUHHUMHU a00
TPETUHHUMH apoMaTUYHUMHU amiHaMu. KoHaeHcaliio MpoBOASTh Y
MPUCYTHOCTI BOAOBIAHIMAIOUYMX 3aC001B: XJOpUY LHMHKY, CyJIb(aTHOI
KHCJIOTH, 0€3BOHOT MIaBJIeBO1 KUCIOTH, (hochaTHOi kuciaotu Ta iH. Ilixg
yac KOHJICHCAallll yTBOPIOIOTHCS JIEHKOCTOJYKH OapBHHKIB, SIKi IMOTIM
OKHUCHIOIOTb 1 IEPETBOPIOIOTH Ha OAPBHUKH.

Hanpuknan, OCHOBHUN SCKpPaBO-3€JE€HUM OJIEPKYIOTh, HarpiBa-
oun OeHzanbjeria 13 aietwianunHoM a0 120°C y npucyTHOCTI Cyib-
¢daTHO1 KHcioTH. COYaTKy YTBOPIOETHCS JIEMKOCIIOIyKa OapBHUKA, a 3
Hel mig yac okucHeHHs itoMOyM (IV) okcuioM 3a HasiBHOCTI XJIOPHU-
HOI KUCIIOTH — OapBHUK:

\ 1
Qc=o +2QN @»QC— N  —
N \
NzHs NoHs
|
N(CyHs),

PROAHCL  (HAC),N _Q C =<:>= N'(CH3),CI
(30.13)

3a 1HIIMM cITOCOOOM OTPUMAaHHS AiaMIHOTPUAPUIMETAHOBUX OapB-
HUKIB (pOpMaIbJIETi/] CIOYATKy KOHIAEHCYIOTh 3 apOMaTUYHUMU TPETUH-
HUMM aMiHaMH, TPUYOMY YTBOPIOIOTHCS MOX1JHI 4,4 -niamiHoau@eHLI-
METaHy, HalpUKJIaI;:
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H

|
H,C=0 +2@N(CH3)2 — (H3C)2N\®’?—®’ N(CH3),
H

N,N’-TerpamernnniamiHoOAHPEeHITIMETaH (30 . 14)
[TotimM 3amimieHi aiaMiHOAM(EHIIMETAaHU OKHUCHIOKOTH JI0 BIJIIO-
BIJIHUX CITUPTIB, IPUMIPOM:

| T
(H3C)2NOC|—Q N(CHg), (HSC)zNOCli—Q N(CHa),
H H

N,N’-TteTpamerriaiaminoauderinkapOiHOT (30 . 15)
TerpaankingiaminogudeHIKapOiHOIN KOHACHCYIOTh 3 PI3HUMU
apOMaTUYHUMM CIIOJYKaMH, 110 BOJOMAIIOTh PYXJMBUM aTOMOM TiApo-
reHy ¥ aKTUBHO BCTYIAIOTh y peakilii 3amimieHHs. [[o Takux peuoBHUH
Hajexarh AesKl MOoXiIHI HadTaneHy W tonyeHy. Hampukian, terpa-
MeTUIAIaMIHOIU(PEHITKapOIHOT KOHEHCYIOTh 3 n-HITPOTOIyeHOM. [Ipu
IbOMY YTBOPIOETHCS JieiKocIonyka 6apBHuKa OCHOBHOTO O1pI030BOTO:

(I)H
v + on)ron —
H

H

|
— (H3C)2NO C|3— N(CH3);
o8
0N~ (30.16)

OKHUCHEHHSAM JIEMKOCIIONIYKH OJEpKYI0Th OapBHUK OCHOBHUMI

O1prO30BUIA:
(H3C)ZNO c=<:>= N+(CH3)2CI_
| ~CHs
ne

[TopiBHSIHO 3 HeCTIMKUM OCHOBHHUM SICKpPABO-3€JICHUM OapBHUK
OcHOBHUI Oipr030BUH Ta 1HII JlaMiHOTpU(EHIIMETaHOBI OAPBHUKH 13
3aMICHUKaMH B Opmo-TIOJIOKEHHI J0 IEHTPAJIBHOIO aTroMa KapOOHY
TPOXH CTIHWKIII ¥ KOJbOPH iX BHUII — OJAKUTHI 3aMICTh 3€JeHUX. Taka
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3MiHA BJIACTUBOCTEH IIOSCHIOETHCS CTEPUYHUM TEPEITKOKAHHAM 3
00Ky opmo-3aMiCHHKa PO3TaIlllyBaHHIO aTOMIB B OJHIM TUIOMIMHI 1, K
HACJI1JIOK, MEHIIIUM CHPSIKEHHSIM €JIEKTPOHIB Y MOJIEKYJ1 OapBHUKA.

30.3 KucsioTHi AiaMiHOTpUAPWIMETAHOBI 0apBHUKH

KucnotHi niamiHOTpUapuUiIMETaHOBI OAPBHUKU BIJIPI3HSIOTHCS BiJ
OCHOBHUX OapBHUKIB HAsBHICTIO HE MEHIIE ABOX KHUCIOTHUX (Cynbdo-
a00 xkapOokcuibHMX) rpym. [IpuKkiamoM KUCIOTHUX JAiaMIHOTpUAPHUIME-
TaHOBUX OapBHUKIB € KuCIOTHMIT 3eeHui:

O OrsrOmieny

NaO3S” HsCo CzH5

Kucnorai giaMiHOTpUapuiIMETaHOBI OApBHUKU BOJIOJIIOTH SCKpa-
BUMH YUCTUMHU BIATIHKaAMHU, EPEBAKHO 3€JICHUMH, OJAKUTHUMHU U CHU-
HiMu. CTifikocTi nux OapBHUKIB HeBHCOKI. CTIMKiIIl 3 HHMX 3aCTOCO-
BYIOTh JJig ¢apOyBaHHS BOBHU Ta IIOBKY, 1HII — JJIi BUTOTOBJICHHS
YOpHWJIA i aHAJIOTTYHUX I[IJIEH.

CnocoOu OTpUMaHHS KUCJIOTHUX AlaMiHOTpUApUIMETAHOBUX OapB-
HUKIB TPYHTYIOThCSl HA TUX CaAMHUX PEaKIIisfx, 10 ¥ COoCOOM OTpUMaHHS
OCHOBHHUX J[1aMiHOTpHUAPUIIMETAaHOBUX OapBHUKIB, TOOTO Ha KOHJICHCAITI]
apOMaTUYHUX AJBJETI/IB 3 BTOPUHHUMHU 200 TPETUHHUMH aMiHaMu abo
MOXIJHUX JlaMiHOAU(DEHIITKApOIHOIY 3 apOMAaTUYHUMM CIIOIYyKaMH, 110
BOJIOZIIOTH IIIJIBUILIEHOI0 aKTHUBHICTIO. HamiBOpomykTu, siKi BUKOPHC-
TOBYIOTh JJIi CUHTE3Y KHCIOTHMX OapBHUKIB, TMOBHHHI MICTUTH HE
MEHIIIE JIBOX KUCITOTHUX TPYyII (3a3BUYal CyJIb(porpyI).

Kucnorauit 3enenuii ogepxyroTh Tak. Croyatky €THUIO0CH3UIIaHI-
JiH-3-CyNb(OKUCIOTY KOHAEHCYIOTh 3 O€H3albiaeriioM. Jlenlkocrmo-
JYKYy, 10 YTBOPUJIACS, OKHUCHIOIOTH JIOKCUJOM ILTIOMOyMy ab0 XpOoM-
MIKOM; TIPU LIbOMY BOHa MEPETBOPIOETHCS HA OAPBHUK:

O - Ormol ) —

Csz SO3Na
— Do OO
NaO;S” HsCs CoHs SO3Na
Jetikocmonyka KHCI0THOTO 3e71eH0ro (30 17)
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KucnotHuii sickpaBo-OnakuTHHIT 3 OJIEPKYIOTh KOHJICHCAIIIEI0
oeH3anpaeria-2,4-nucynbhoHoBoi Kucaotu 3 N,N-aieTunaHuniHOM; TPy
IIbOMY YTBOPIOETHCS JICMKOCIIONyKa OapBHUKA, Ky OKHCIIOIOTH JI0KCH-
JIOM ILUTFIOMOYMY:

H
| ) H
cC=0 N(N,Hs), I
_-SOzH (H5C2)oN— C|_ N (C2Hs),
*+2 — _SO3H —
SO3H |
SO4H
+
(H5C2)2N—O C|: =<:>= N (CoHs),
PbO, SOz
—_—
|
SOzH (30.18)

Kucnotuuii sickpaBo-0nakutHuii 3
Kucnorauii sickpaBo-0J1akuTHHUI 3 O1IbII CTIMKHI 1O A1l YTy, HIXK
KucnorHuii 3eneHuii, MO0 MOACHIOETHCA HAABHICTIO CYJb(OrpyNnH B
Opmo-TIOJIOKEHH] JI0 IIEHTpallbHOTO aTtoma kKapOoHy. lleit OapBHUK
3aCTOCOBYIOTH JJisl (hapOyBaHHSI BOBHU U LIOBKY.

30.4 TpuamiHOTpUAPUIMETAHOBI 0AaPBHUKH

30UIbIIEHHS KUTBKOCTI ayKCOXPOMHHMX aMIHOTPYIl B apHJIMETaHO-
BUX OapBHMKAX MPUBOAUTH HE 10 MOTVIMOJEHHS, a A0 MIABUIIEHHS KO-
asopy. Cepen TpuaMiHOTPUAPUIMETAHOBUX OApBHUKIB € YEPBOHI, (P10-
JIETOBI, CMH1 1 OJJaKUTHI OCHOBHI Ta KUCJIOTHI OapBHUKHU. BoHM, TOA10HO
70 1HIIUX apUIIMETaHOBHX OApBHUKIB, BIAPI3HIIOTHCS 3HAYHOIO SICKpa-
BICTIO, ajie¢ CTIMKICTh iX HEBHCOKA.

30.5 OcHOBHI OapBHUKH

TpuaMiHOTpUAPUIMETAHOBI OAPBHUKH OACPKYIOTh KOHJICHCAIIEIO
N,N'-terpameTunaiaMiHOO€H30pEHOHY (UM 1HIIUX MOXIJTHHUX JdlaMiHO-
OCH30()CHOHY, II0 MICTATh TPETHUHHI aMIHOIPYIIH) 3 BTOPHUHHUMH a00
TpeTUHHUMHU aMiHaMmu. Hanpukian, 6apBHuk OCHOBHUM CHHIN yTBOPIO-
€TbCA 3a HarpiBaHHa N,N’-teTpamerwiaiaminoOeH3opeHony 3 N-eTui-

458 |



Cnonyku 3 HeKOHOeHCO8aHUMU DEH3eHOBUMU AOPAMU

a-HaQTWJIAMIHOM y MPUCYTHOCTI XJiopokcuay docdopy U TollyeHy
(PO3UYMHHUK):

(H5C2)oN O/ N(C,Hs),
\c g i OO

NHC,H;5

(HsC5),N \@ ©/ N (Cz 5),Cl

NHC2Hs (30.19)

OcuoBruil cuniit K — sickpaswii, ane Hectiliknii 6apBHuK. Horo
3aCTOCOBYIOTh MEpeBaxHO s (hapOyBaHHS mamnepy W HPUTOTYyBaHHS
JIaKiB, a TAKOXK JJI IpYKy MO OABOBHI.

bapBHUK MaiaxiTOBUI 3€JI€HUN OTPUMYIOTh 32 CXEMOIO:

(H3C)N \@ /O/ N(CHs),
| X
F

neiikoocHoBa n,n -N,N-reTpamernnaiaMmiHOTpUpeHIIMEeTaH

(H3C)2N\© ol—l/@/N(CHs)z (HBC)ZD CN(CH3)2
+HCI \, V;©

KapOiHOJIBHA OCHOBA 3a0apBJIEHA ClIIb (30.20)
(n,n"-N,N'-TeTpameTrnaiaMiHOTpUPEHIITKapOiHOT)

deHoadTaniein OTpUMYIOTh 3 (PeHoIy W (TaJeBOro aHriIpuay,
BiH € iHAuKaTOpoM Ha ioHM OH
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HO~ OH
Z? (r
\ _ ZnCIZ \ ~
C[P”“QOHW’ T —
Cs

0 g
JIEHKOOCHOBA
_O_\O G| _O_\O ©¢ 0|
_FLZ_NHig \C \/ © Na; = \C/ Na;
P —Co0~
i <o |
3a6apBIICHA Cillb MAMHOBOTO KOIHOPY (30.21)

SckpaBe 3a0apBiieHHST (QeHOAPTANICIHY B JIY)KHOMY CEPEIOBHIIII
3YMOBJICHE X1HOITHOIO CTPYKTYPOIO COJIi.

30.6 CnnocoOu oep:kaHHs, BJACTUBOCTi TAa BUKOPUCTAHHS
noJixJgopaugeniny

n+n‘=4-5

[Tonixnopaudeninu (COBOJ, CyMIII TETpa- 1 MEHTAXJIOPAU(PEHLITIB)
— Tpo3opl B’sA3KI  pIAMHM, Oe€30apBHI YW KOBTOIO  KOJBOPY.
Monekynsapaa maca 292-326. KoeditieHT 3am0MIIeHHS mp> 1,627-
1,629, 1,639-1,641.

@D13U4H1 BJACTUBOCTI MOJIXJIOPAU(PEHUIIB 3aJ€XaTh BiJ BMICTY B
HUX XJIOPY. 31 30UIBIIEHHSM KUIBKOCTI aTOMIB TiJIpOT€HY B JUQEHLI,
3aMIMIEHUX Ha XJIOp, TeMIEpaTypu KUIIIHHA W TUIaBJIEHHS, T'yCTHHA,
B’A3KICTh XJOpAU(EHIITIB 301IBITYOTHCS.

PO34KHHICTH COBOJTY B OPraHIYHUX PO3UYMHHHUKAX HEMOTraHa, ajie BiH
HEPO3UUHHUH y BOJI.

CoBou miacTu(ikaTOpHUM 3aCTOCOBYETHCS K IIIACTU(IKATOP TO-
JTIBIHIIXJIOPUY Y BHUPOOHMIITBI IJIACTUYHUX Mac, HITPOIIETIOI03HUX
JaKiB (11 oJep>KaHHSA HETOPIOYUX IUIBOK), a TAKOX JIJIs TOJIMIICHHS
MOKEAKOCTIMKOCTI 1 €NIEKTPOI30JALINHUX BIACTUBOCTEM JAPOTIB.
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CoBOJI €eKTPOI30JSALINHUN 3aCTOCOBYETHCS SIK €IEKTPOI130JIsIIIiiHA
plMHA MPU 3aJIMBaHHI KOHJEHCATOPIB.

[TonixmopaudeHiin BUKOPUCTOBYIOTHCS SIK MAaCTWJIbHI MaTepialiu,
GyHrinuau A1 3aXUCTy JiepeBa W OyIIBEIbHUX KOHCTPYKIIN, TErio-
HOCIi, 0111 7151 TpaHchOPMATOPIB, a TAKOXK Y TIPABIIYHUX PiAUHAX.

Cnoco0u oep;kaHHsA COBOJLY

CoB0J1 0JIEPKYIOTh XJIOPYBAHHAM JAU(EHLITY Ta30M0MI0HUM XJIOPOM
y IPUCYTHOCTI KaTaii3aropa — XJIOPHOIo 3aii3a:
CeHs-C¢Hs + nCl, —= CyHy0,Cl, + nHCI (30.22)
Jlabopamopnuti mMemoo 00epIHCaHHs COBOLY
Yepe3 posmiaBieHuii audeHin mpomyckaroTh xjop mnpu +100—
110°C B mpucytHocTi xJopHoro 3ainiza (0,5 % Bixg macu audeHiny) Ao
JOCSITHEHHSI HEO0X11HO1 I'yCTUHU. [lics 3aKiHYEHHS XJIOPYBAHHS CyMIII
MPOJyBAIOTh A30TOM BiJ KMCJIMX I'a31B 1 IEPEraHs0Th.
IIpomucnosi cnocobu eupoonuymea cogoy
Y npomucioBoMy macitadl COBOJ OJE€PKYIOTh XJIOPYBAaHHSIM JU-
¢deHiTy B MPUCYTHOCTI KartaiizaTopa 3a peakuicro (7.1). Uepes cymim
posmiaBieHoro audeHuTy ¥ KaTamizaTopa (3aji3Hl CTPYXKKH) IMpo-
nyckatoTh nipu +100—110°C xyop. XmopoBaHH TPOAYKT HEUTpami3y-
I0Th PO3YMHOM iJIKOTO HATpy ¥ NEpEeNaBlIOIOTh y BaKyyM-amapar.
VY AuCTUAAT, OTpUMaHUM MiCIs BIATOHKH, YBOAATH Ipu +120°C akTUBHY
JIMHY UL acopOIli AOMINIOK 1 PYWHYBaHHS KOMIUJIEKCHUX CIIOJYK
xJopaudeHiny 13 3aimi30M, MICIS 4Oro MpOAYKT (DUIBTPYIOTh MpU Mif-
BUIILICHIN TeMImepaTypi.
XiMi4HI BJIACTHBOCTI COBOJIY
CoBOJI OCUTh IHEPTHUM MPOYKT. 3 TyraMu pearye JIiiie npu mij-

BUILEHIM TeMIepaTypi 3 YTBOPEHHSM T1IPOKCUBMICHUX CHOJYK. 3 KHUC-
JIOTaMHU, JIyTaMHU ¥ BOJIOIO Y 3BUYAMHUX YMOBaXxX HE pearye.
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PO311JI 31 CITIOJIYKHA 3 KOHAEHCOBAHUMHA
BEH3EHOBUMMU AJAPAMMA (ITOJIIHUKJ/ITYHI APEHHN)

31.1 Ha¢rauen

8 1 o o
7 2 B B
6 3 B B
5 4 o o

Hadranen cknagaeTbcs 3 ABOX KOHACHCOBAaHUX B O-TOJIOKEHHI
ocHzeHoBux kKuienb. Ilomoxxenns 1,4,5,8 BiamnoBimae o-izomepam, a
2,3,6,7 — f-i3omepam. ICHYIOTb TaKOXK 0803amiujeri izomepu.

sogiveNiooNoeloos

opmo-, 1,2- mema-, 1,3- napa-, 1,4- nepi-, 1,8- amei-, 2,6-
Mosnekyna HadTalleHy IUIaHapHa, OOMJBA IMKJIM OJHAKOBI, aje
JIOB’KHWHA 3B’SI3KIB pi3HA. EJEKTpOHHA I'ycTHHA PO3MOJIIJIEHa MEHII PIB-
HOMIPHO, HIX Yy OeH3eHl, 1 38’30k C1-C, OUIBIIOK MipOI0 CXOXHI Ha
noABIMHUMN 3B’ 130K y mopiBHsAHHI 13 C,-Cs. Tomy mpaBuiibHIIIEe 300pa-

KyBaTH MOJIEKYJIU HadTaneHny hopmynamu (cTtpykrypamu) Kekyre:

MoxkHa Takoxk po3riasgatu cucteMy 3BS3KIB C1-Cp-C3-C4 5K
CIPSIKEHY aHAJIOTTYHO 10 1,3-0yTazieny.

31.1.1 MeToau oTpuMaHHA

1. TonoBHMM mgiKepesioM HadTajleHY € KaM SIHOBYTIUIbHA
cMoJ1A.

2. Peakuis koHaeHcalil OeH3eHY U alleTHJICHY:

@ , HC=CH _¢

3. Peakuiisi 1i€cHOBOTO CHHTE3Y:
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-CH;
HC © _2H, _+3H Pt
\CHZ KaTaH '2H20

n-0EH30X1HOH 1,4-Ha(1)T0x1HOH (3 1. 2)

31.1.2 ®i3u4Hi BJACTUBOCTI
Hadranen 1 ioro roMosoru siBisitoTh c00010 6€30apBHI PEYOBUHU 3
XapakTEepHUM 3anaxoM “mopoiiky Bia moii”. Hadranen mae Temmnepary-
py torenHs 80,3°C, remneparypa kuninus 218°C, nerko cyOmiMyeTbesl.

31.1.3 XimiuHi BJIacTUBOCTI

Hadranen BBaxaeTbCcsi apOMaTUYHOIO CIOJYKOK, HOTO XiMiuHi
BJIACTMBOCTI HaraJyrTh BJIACTUBOCTI OeH3eHy. g Hadraneny xapak-
TEPHI K peakilii eJeKTpodUILHOTO 3aMIIlIeHHSs, Kl MPOTIKAIOTh JIETIIIE,
HDK JuIsi O€H3€HY, Tak 1 peakuii npueaHanHs. [IpoTikaHHs peakiiii 3ami-
HIEHHS IPUBOJSTH, SIK MPABUJIO, 10 YTBOPEHHS a-130Mepy. Lle moB’sa3aHo
3 TUM, 1110 Y BUMAJIKy YTBOPEHHS 0-TIOX1THOTO MPOMIKHHH 0-G-KOMILJIEKC
Ma€ MEHIIY EHEprilo akTHBallli, HK G-KOMIUIEKC [-130Mepy (eHepris
aKTUBAIlll 1] 4Yac aTaku -atoma kapOoHy Ha 3—4 Kkay/mMoJib Olibllia,
HDDK Yy pa3l YTBOPEHHSA G-KOMIUIEKCY 3a PaxyHOK 0-aToMa KapOoHY).
VY Bunanky p-i3oMepy G-KOMIUIEKC Ma€ O-XiHOIAHY (HEapOMaTH4HY)
CTPYKTYPY, KA TO3UTUBHUUN 3apsif CTa6iJ1i3ye 3HaqH0 ripuie:

/C@ -0
(D=2
Neeioor

T-KOMITJIICKC O-KOMIIJICKC (3 1 . 3)

Peakii HITpyBaHHS, XJIOpyBaHHs, OPOMYBaHHs, aJIKUTyBaHHS MpH-
BOJSITh JI0 YTBOPEHHs O-MOX1AHUX. Peakiii cyiab(yBaHHS Ta aluiro-
BaHHS 32 HEBMCOKOI TEMIIEpaTypy MPOXOASATh B O-IIOJIOKEHHS, alie 3a
M1JBUILEHOI B 3-TTOJIOKEHHS.

3a HasiBHOCTI B 1 (0)-TIOJIOKEHH1 €JIEKTPOHOIOHOPHOTO 3aMICHHUKA
([1) mpyruii 3aMiCHUK TIepeBakHO BCTyMae y 2- 1 4-mojgoxeHHs. A 3a Ha-
SBHOCTI €JIEKTPOHOAKIIENITOPHOTO 3aMiCHUKA (A) B 0-TIOJIOKCHHI 3aMi-
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IIEHHS WJie B 9- a00 8-nonoxkeHHs (s NO;). EnekTpoHOo10HOpHMI 3a-
MiCHUK Yy 2 (B)-1m0105keHHI Opi€HTYE 3aMillieHHs B 1-1010KeHHs (opmo-
0-TIOJIOKEHHS). EJEeKTPOHOAKIENTOPHUN 3aMICHUK Yy [-IIOJO0KEHHI
OpIEHTYE BaMlﬂleHHH BO1 7 MOJIOKEHHS:

“ o‘“

Y 314)

Ha1716im>111 BOXJIMBOIO pEaKIli€l0 HadTaleHy € peaxiis Cyabdy-
BanHs. [lin 4dac cynbdyBanHa HadTaleHy MOXKE YTBOPIOBATHCA SIK
1-nadranen-, Tak 1 2-HadraneHncyiabonarna kucinora. CynbpyBaHHSI —
3BOpOTHA peakilis. Peakiiist jeriie mpoxoauTh B O-MOJOKEHHS, ajie M
peakilis AecyibdyBaHHS TEXK JIETIIC MPOXOIUTh B O-TIOJIOKEHHS.

1. Peakuii enekmpoinonozo 3amiuieHna:

CynbbyBaHHs B B-1OJ0KEHHS MPOXOIUTH MOBUIBHIIIE, ajle YTBO-
peHa B-cynb(oHaTHa KHCIOTa MEHII CXWJIbHA JI0 peakiii aecyiabdy-
BaHHs. 32 HU3bKOI TeMIepaTypu JecyibQyBaHHs BIIOYBAETHCS MOBIJIb-
HO, TOMY, B OCHOBHOMY, YTBOPIOEThCS Oi-TTOX1AHE. AJIe 32 BUCOKOI TEM-
neparypu, JIe peakiiisi 1ecysib(yBaHHS CTA€ CYTTEBOIO, YCTAHOBIIIOETHCS
piBHOBara, y sikii mepeBaxae Ounbll cTaOuibHMIl B-130Mep. ToOTO 3a
HU3BKOI TeMIEpaTypu HANpsIMOK PEaKIlli BU3HAYAETHCS 11 IIBUIKICTIO
(KIHETUYHUW KOHTPOJIb), @ 32 BUCOKOI TEMIIEPATypH — CTIMKICTIO YTBO-
PEHOr0 MPOAYKTY (T€pMOJIUHAMIYHUI KOHTPOJIb).

B a-nonoxenHs HagTaneHy cyiab(orpyna BBOJUTHCS 3BUYANHO Y
BUNAAKY CyJb(yBaHHS 3 BUKOPHUCTAHHSIM OUIbII KOHIEHTPOBAHOTO
cynbdyrodoro areHra 3a Temmeparypu a0 80°C 1 MEHIIOi TpPUBAJIOCTI
peakiii, HXK y pa3i BBeICHHS cyabdorpynu B B-TOJOXKEHHA. Y IHX
yMOBax cyJsb(orpymna Oiibll CTiiKa 10 Tiapoiizy. Alie U 3a IUuX yMOB
yTBOproeThes 110 15 % 2-130mepa.

CynbdyBanns HadTaneHy g0 2-HadTalieHCYJIb(HOHATHOI KUCIOTU
Mae OuIbllle MPAKTUYHE 3HAYEHHS, OCKIIBKU BUKOPHUCTOBYETHCS IS
OTpUMaHHsS 0araTOTOHHAXXHOTO TIPOAYKTY — 2-TiapoKcuHadTaleHY
(2-madTomny). CynbsdyBanHs mpoBoasaTh 3a 160—165°C.
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SO5H
X
‘ﬁ l-HadTanencynp(hoHOBa KHCIIOTA
80° /
o

H,SO 7 505

2 04 > OO 2-nadTaneHcynbpoHOBa

160 KHCJIOTa

+HNO, _ OO I-HiTpoHadranen
-H,0 -
+Cl,, FeCly _ 1-xmopoHagTaneH

NO,
Cl

-HCI

0-CO-CHs
- X
NH,COCI, o l-anetunnadraneH
AICls, -15° Z

. 0-CO-CHj

NH.COCI, AICI, _ _ 2-anertuinHadTaleH
259 (31.5)

Jlnst HagTaneHy TEOPETUYHO MOXKJIMBE 1ICHYBaHHS JAECATH 130MEPIB
nonicynbpoHoBux kucior. Ilig yac cynbdyBaHHS HadTaaeHy po3mi-
HIEHHST Cyab(Oorpyn miAnopsAKOBYETbCA mpaBuiny Apmctpora—BinHa,
3T1JIHO 3 AKUM HE YTBOPIOIOTHCS CYJIb(OHOBI KUCIOTH, Y SIKUX CYJIb(O-
Ipynu po3MillleHl B opmo-, napa- 1 nepi-nojIoXKEHHSIX OAUH BITHOCHO
iHIoro. BiinmoBiAHO 10 UOr0, MOXJIMBE YTBOPEHHS LIECTU 130MEPHUX
HadTaneHaucynbhoHopux kucior (1,3-, 1,5-, 1,6- 1,7-, 2,6- i 2,7-),
TpboX HadTanreHTpucyibponosux kuciaor (1,3,5-, 1,3,6- 1 1,3,7-) 1
1,3,5,7-HadTaneHTeTpacyibPoHOBOI KUCTOTH.

VY Bunaaxky HadTaneHy enekTpodiiabHE 3aMILIEHHS, Y TOMY YHUCI1
HITpYBaHHS, MPOTIKA€E 3HAYHO JIEeTIIE, HIXK JJIs1 OeH3eHy. Lle 3ymMoBIeHO
O1IBIIIOI0 MOXKJIMBICTIO JIeJIOKaJi3allii 3apsiay B 6-KoMruiekci. Hadranen
MOIEePEIHLO CYCHEeHAYIOTh Y Ccylb(haTHIi kuciaoTi 3a 30-35°C, nmoTiMm
HITPYIOTh HITPYHOUOIO cymimmio 3a 60—62°C, BUKOPUCTOBYIOUYM HeE-
3HAYHMUM HAJUIMIIOK HITPATHOI KUCIOTHU. [Ipu IbOMy B OCHOBHOMY YTBO-
pro€ThCs 1-HITpOHA(TATIEH.

VY mporeci moAanbIIoro HiTpyBaHHA |-HiTpoHadTalleHY YTBOPIO-
eTbes cymim 1,8-1 1,5-nunHiTpoHadTaneHiB:

| 465



Cnonyxu 3i smituanumu yHKYisMU, YUKIITUHI 1 aPOMAMUYHI CROJYKU

NO, NO,

31.6)

Benuke mpakThyHe 3HAYEHHS MarOTh YHUCJICHH1 HITpoHadTaJIeH-
cyJb(OHATHI KUCJIOTH, Kl 3BUYAITHO OTPUMYIOTh HITpYBaHHsSIM HadTa-
JEHCYIb(POKHUCIIOT, a HEe cylab(yBaHHSIM HiTpoHadTaneHiB. [Ipu npomy
BUKOPHUCTOBYIOThH CyMIilll HITPATHOT KUCIIOTH ¥ BIANPallbOBaHOT KUCIIOTH,
sKa 3aiMImiIacs B cysbdomaci mij gac cyiabdyBanHs HadTanieHy. 3po-
3yMUIO, 110 BBEAECHHS KUIBKOX CyIb(OrpyI yTpyIHSE PEAKIil0 HITPY-
BaHHs. ToMmy, SKIO MiJl 4ac HITpyBaHHS HadTaJICHMOHOCYJIb(POHOBOI
KUCIIOTH HAJIUIIOK HITPATHOI KUCIOTH HE JOMYCKAEThCS, TO Y BUTIAIKY
HITpYBaHHA HapTaICHAUCYIb(POHOBOI KHUCIOTH HITpaTHa KHUCIOTa
oepetbcs 3 HaamumkoM 01t 10 %, a B pasi HITpyBaHHS HadTaJCHTPH-
cyJ1b(OHOBOI KUCIOTH — 3 HaaymikoM 15-20 %.

[lin yac HiTpyBaHHsA |-HadTaneHCYIbPOHOBOI KHCIOTH HITPO-
rpyma BCTYIA€E B O-MIOJ0KEHHS APYTroro KUIbLs 3 YTBOPEHHSM S-HITPO- 1
8-HiTpoHadTasnieH-1-cyib(pOHOBOT KUCIOTH Yy CIIBBIIHOIICHHI TPUOJIN3-

HO 1:2:
SO3H SO5H O,N  SOzH

—_— +

NO; (31.7)

HitpyBanusa 2-nHadraneHcynb()OHATHOI KUCIOTH HOPUBOIUTH 0
YTBOPEHHS Maike B PIBHIM KUIBKOCTI 6-HITpO- 1 7-HITpoHadTaIeH-
2-cynb(OHOBUX KUCIOT. BUKopucTaHHs METO/IB Cyab(yBaHHS 1 HITPY-
BaHHS B NOEJHAHHI 3 BIJHOBJICHHSM, 3aMiHOIO CYJIb(OTpynu Ha Tij-
POKCUJIbHY TPYIy Ja€ MOXJIMBICTh OTPUMATH LIy TaMy HamiBOPOIYK-
TIB JIJIsl CHHTE3Y, Y TIEpILy Yepry, OapBHUKIB.

Peakuiss rajnoreHyBaHHS MPOXOIUTH YK€ JIETKO. 3a HAJJIUIIKY
OpoMy yTBOprO€eThes cymii 1,4-1 1,5-mubpomonadraneHis.

[1ix vac arumtoBanHns 3a Opinenem—KpadTcoM MOXKYTh YTBOpIOBa-
THCS SIK 0~ (Y CIpKOBYTJIEll ab0 TeTpaxJIopeTaHi), Tak 1 B-moxiaHi (y HIT-
PpOOEH30111), 3aJIEKHO BIJl YMOB IMPOBEJACHHS PEaKIIii.
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Peakiis ankinyBanHs 3a ®pigeneM—KpadTcoM NpUBOAUTH 0
YTBOPEHHSI CyMIllll MPOJYKTIB, TOMY BOHAa MPAKTUYHO HE BUKOPHUC-
TOBYETHCH.

2. Peakuii npuconanHa. YHACIiJOK HEPIBHOMIPHOTO PO3MOJILTY
Pp-CIIEKTPOHHOI TYCTHHHM B MOJIEKYJ1, HadTajeH OUIbII HEHACHYCHHH,
HIDK OCH3€EH 1 JIETIIE T1APYETHCSA B MPUCYTHOCTI KaTali3aToOPiB:

Y 2H,/Ni, 200° 3H,/Ni, 200
P >

TETpaliH JeKaliH (31 . 8)
(1,2,3,4-TerpariaponadraieH) neprigpoHadTaicH

Peakiiiro BigHOBIIEHHS MOXHAa IPOBECTH XIMIYHUMH BIJTHOBHHU-
kamu. Tak HaTpiil B €THJIIOBOMY CIIMPTI BITHOBIIOE HadTaieH 1o 1,4-au-
rigpoHadTaiieHy, a B 130MEHTUIIOBOMY CIUPTI 32 paxyHOK OUIBII BUCO-
Koi TemmepaTypu KumiHHA — 10 1,2,3,4-terparigpoHadraneny. Apo-
MaTU4YHE PO B TeTpariapoHadTalieHl BIZHOBIIOETHCS TUIBKU B )KOPCT-
KUX YMOBaXx.

3. Peaxuii okucnenna. OKMCHEHHS OX1IHUX HadTaleHy IPU3BO-
IUTh J0 TOPYIICHHS apOMAaTUYHOCTI OJIHOrO 3 KUIEIb ¥ yTBOPEHHS
JTUKETOTIOX1THUX

—= U

0 (31.9)
Ha(TOX1HOH

OxkuCcHEHH Ha(TajleHy KHCHEM IOBITPS BHKOPHUCTOBYIOTH JJISI
IPOMMCIIOBOI'O METOJIYy OTPUMAaHHS (PTaIeBOTO aHT1APUTY:

seE :
NcooH O Cso

¢TaneBa KucIOTa (raneBuii aHriApUAa

(31.10)

OKkpemi npeocmagHuku

Hadranen BUKOPUCTOBYETHCS JJIs1 BUPOOHUIITBA (PTAICBOTO aHT1/I-
puny. JlexasiH 1 TeTpalliH 3aCTOCOBYIOThCS sIK po3unHHUKH. Hadranen-
CyJib()OHOB1 KUCIIOTU W HITpOHA(TAIEH € CUPOBUHOIO JJISI OTPUMAaHHS
OapBHUKIB, HanTpuKJIa, 1151 KoHro uepBoHOro:
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Cnonyxu 3i smituanumu yHKYisMU, YUKIITUHI 1 aPOMAMUYHI CROJYKU

NH,
+ CIN=N—( - —¢ - —N=NC —»
2 N/ 7 -2HCl
SO3H TeTpa3oaudeHiT
Ha(TiOHOBa KHCJIOTA
NH, NH,
COo OO0
—
SO3H Konro yepBonuii SO3H (3 1.1 l)

31.2 AHTpaneH
AHTpalleH CKJIaJa€ThCs 3 TPhOX KOHJICHCOBAHHUX OCH3EHOBHX Ki-
JIEIb, IO JICKATh B OJIHIM IJIOIINHI:

o Y o
8 9 1
B7 2 B
B 6 3P
5 10 4
o Y a

JIOBXKMHM 3B’SI3KIB Y MOJIEKYJIl aHTpaleHy W HadTajleHy Mpu-
Onm3HO oaHakoBi. JlJisi aHTpaleHy XapakTepHa Iie Oulbllla HEHACH-
YEeHICTh Y MOpIBHSAHHI 3 HadTameHoM. HailakTuBHIII B MOr0 MOJIEKYJ
Y-TIOJIO>KEHHS, 110 MOB’A3aH0 3 BIUIMBOM JIBOX O€H3EHOBUX SIAEP.

MeTtoau oaep;KaHHA
1. BugiyieHHs1 3 KaM’SIHOBYTIJIbHOI ¢cMOJIH (Po31. 6).
2. Peakuis ankinyBanus 3a @pigenem—Kpadrcom:

O o 2= OO0
CHBr,  -4HBr
AICI s CH~
2 CH,Cl ——> —
-2HCI P -H,

CH,
9,10-aurigpoaTpareH (31 12)

I3 ¢raneBoro anrimpuny i 6eH3eHy, aluIOBaHHIM 3a Dpigenem—
Kpadrcom:

468 |



Cnonyku 3 KOHOeHCO8aHUMU DeH3eHOBUMU AOPAMU

O Il

(L

//‘o/\\
>
(S_)
7\
O
/
T|E

@)
O
©)
©)
I

0-0eH30110€eH30iiHa KUCIIoTa

O
-~ @ D e 1
O
9,10-anTpaxiHoH (3113)
3. Peakuis Bmpua—(l)iTTira°
H
, CH,Br N
(T @ JQ
\ Br -4HBr

(31.14)

XimivuHi BaacTuBocTi. [[ns aHTpainieny Oinblne, HIXK JJs HadTa-
JIEHy, BJIACTHBI peaklii npueaHaHHs. Peaxiii 3aMillleHHS MPOTIKAIOTh
cBoepiHO. CriovaTKy MPOXOAUTH MPUETHAHHS PEAreHTIB y MOJOKEHHS
— 9,10, sAK1 3a HarpiBaHHS EPETBOPIOIOTHCS B 3aMIILICH] aHTPALICHHU:

Cl Cl
0 -2 GO0 % OO0
—_—
Cl
AUXJIOPAHTPACH Y-XJIOpaHTpalCH (31 . 15)

. -3 .
AHTpaIleH 31 cTyneHeM 4yucToT npudiuzno 107~ % goMiliok Bu-
KOPUCTOBYIOTH SIK HaIIBIPOBIAHUK 1 (POTOUYTIMBUN MaTepial.

31.3 AHTpaxiHOH i 0apBHMKHU HA HOTO OCHOBI
AHTpAIIEH JIETKO TIAPY€ETHCS i OKUCHIOETHCS B AHTPAXIHOH:

O

Il

C
OO0 e OO

C

i (31.16)

O
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AHTpPaxXiHOHOBI 0apBHUKH

[Moxigui 9,10-aumpaxinony MarOTh BEIWKE 3HAYCHHS JJIS OTPHU-
MaHHs OapBHUKIB, HapHKiIaa, azizapuny (1,2-nUrigpokciaHTpaxiHOHY)
(K. I'peoe, K. JIibepman, 1869 p.):

ﬁ O OH
I
C |
©i j@/ SO3H NaOH, 0, ©:C]©/ OH
—_—

C C

I I

O o)

am3apuH (3 1. 17)

OpnepsxkaHo O6araTo HIHHUX aHTPAXiHOHOBUX OAPBHUKIB; MPOTPEC Y
I Tanmy3l npojioBxkyeThcss ¥ HUHI. [IIupoke 3acTOCyBaHHS MOXIJTHUX
aHTPaxXiHOHY K OapBHUKIB BUSBWJIOCS MOKJIMBHUM 3aBJASIKU TOMY, IIO
0araTo 3 HHUX IHTEHCHUBHO 3a0apBJiieHI B Pi3HI KOJbOPH M, KpiM TOrO,
CTIMKI 0 A1l CBITJA, XIMIYHUX PEAreHTIB 1 MiJABUIIECHOT TEMIEpaTypHu;
pa3oM 3 TUM MOXIJHI AHTPaXiHOHY MEBHOI OYyIOBU JOCTaTHHO JIETKO
BCTYINAIOTh y PI3HI XIMIYHI peakiiii, TOMY Il BJIAaCTUBOCTI BUKOpHUC-
TOBYIOTb JIJIsl CHHTE3y OapBHHUKIB.

Ha oCHOB1 aHTpaxiHOHY OTPUMYIOTH AYX€ BaXJHBI OApPBHUKH:
KHUCJIOTHI, XpOMOBI, JUCIIEPCHI, aKTHBHI, KyOOBI i OApBHUKHU, PO3YMHHI
B OpraHiYHUX pPO3YMHHUKAaX. AHTpPaxiHOHOBI OapBHUKM HalyacTilie
OyBarOTh CUHBOT'O, 3€JICHOTO, (P10JIETOBOTO, PIAIIE YEPBOHOTO KOJIbOPIB;
3a3BMYail BOHU SICKpaBl W BIAPI3HSIOTHCSA TMIJBUIIEHOK CTIMKICTIO
3a0apBIICHb.

AHTpaxiHOH BIJIPI3HAETHCA BEIMKOIO CTIMKICTIO 10 XIMIYHUX pea-
TEHTIB, OCOOJIMBO /10 OKHCHIOBadyiB. [IpoTe B pa3i BiAHOBJICHHS aHTpa-
X1HOHY CHUJIbHMMH BiJTHOBHHUKAMH B JY>)KHOMY CEPEIOBHII (HANpUKIA,
[IMHKOBUM MHWJIOM) YTBOPIOETHCS aHTPAriipoxiHoH (abo TayToMepHHUI
HOMY OKCaHTpPOH):

OH H. ,OH
C
) — 0
i
OH
0 (31.18)
aHTpPAariIpoxiHoH (eHoJIbHa opma) OKCaHTPOH (KeTOHHA hopMma)

470 |



Cnonyku 3 KOHOeHCO8aHUMU DeH3eHOBUMU AOPAMU

VY pa3si aii Ha aHTPaxXiHOH Y KUCJIOMY CEPEOBMII CHIIBHUX BIJTHOB-
HUKIB, HalpPUKIaJ, METAJICBOTO OJIOBA, YTBOPIOETHCS MPOIYKT OLIBII
IJTMOOKOT'O BiTHOBJICHHS — aHTPAHOJ (200 TayTOMEPHUI HOMY aHTPOH):

A H{ ~H
C
) — 0
i
OH
0 (31.19)
aHTpaHoJ (eHoJIbHA (hopma) aHTpOH (KeToHHa (hopma)

1. IlporpaBHi, XpomoBi i KucJa0THI OapBHuUKH. [lomupennii
METOJ CUHTE3Y aHTPaxiHOHOBUX OApBHUKIB — 3aMIIICHHS Ha apui- abo
ANKIJTaMIHOTPYNHX aTOMIB Opomy, skl OUIBII PyXJWBi, HIX Xjop. Tak,
KucnorHuii yncTo-0JaKUTHUM aHTPaXiHOHOBUI OACPKYIOTh 3aMiHOIO B
1-amiHo-2,4-1nOpOMaHTpaxiHOHI aToMa OpoMy B O-TIOJOKEHHI Ha
TONUIAMIHOTPYIY; B YMOBaxX peakilii MEHII PyXJHUBUKA OpoMm y [-moJio-
’KEHHI1 HE pearye; aajii NpoayKT peakilii Cyab(yrOTh:

O
N Br
w-Cron
-HBr
O O
Br
7 SO + HySO, © j;j/ Br
NH— CHs NH— CHs
4
HO3S
KucnotHuii uncto-01akuTHUNA aHTpaxiHOHOBHUM

(31.20)

Buxigauii 1-amino-2,4-1u0poMaHTpaxiHOH OACPXKYIOTh €0 Opo-
My Ha 1-aMiHOAHTpPaxiHOH y cyJbdaTHii kucnoti 3a 70—80°C.

AHTpPaxiHOHOBI OapBHUKM YEPBOHOIO il PYyOIHOBOTO KOJBHOPIB
MICTATh T€TEPOLMKIIIUHI YTPYNOBaHHS aHTPAMIPUIOHY, TIPUMITAHTPOHY
Ta 1H. AHQJIOTIYHO B MIPUMIJAHTPOHI aHTPOH CKOHIEHCOBAHUU 3 MipH-
MI1JIUHOM:
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l\i N
PSS
)
(L
I
O
MIPUMITUH MiPUMIJTAHTPOH

YrpynyBaHHs aHTpamipujoHy MICTUTh KuciotHuii pyOiHOBUI
aHTpaxiHoHOBHM. HarpiBanHsm 1-aHTpaxiHOHCYJNb(GOKHUCIOTH 3 Me-
TUJIAMIHOM CHUHTE3YIOTh 1-N-MeTunamiHoaHTpaxiHOH, SIKUH OpOMYIOTb,
a moTiM aneTwiroTh. Onepkanuii TakuMm 4duHOM 1-N-meTmn-N-are-
TUIaMiHO-4-OpomanTpaxiHoH (I) HarpiBaroTh 3 PO3BEICHHUM JIYyTOM, y
pe3ysibTaTi yTBOproeThes 6-Opom-N-metunantpanipugon (II); mortim
peakilie€ro 3 aHunHOM 3aMimarTh y cronyii (II) 6pom Ha ¢eHuamino-
rpyImy; moAaiblie cyabPyBaHHA NPUBOAUTH 10 KucaoTHOro py0iHOBOTO

aHTPaxiHOHOBOTO:
CH4— CO
I
(l? N —CHsj

|
Oic /B NaOH
—
C

[
O HN O SOzH

Kucnorauii pyOiHOBHI aHTpaXxiHOHOBUI
(31.21)
2. Aun1aMiHOAHTPAXiHOHOBiI OAPBHUKHU.

bapBHUKHM 111€1 TpyNH € MOXIAHUMU O-aMIHOAHTPaXiHOHY, IO MicC-
TATh B aMIHOTPYMIi aliyiIbHI 3ayMIIKH — 0eH30i11 CgHsCO-, 3anuiiok kap-
oonatHoi RCO-, masneBoi -CO-CO- Ta i1Hmmx kuciior. Bonu, 3Bu-
JaiiHO, MalOTh HETJIMOOKI KOJBOPU — BIJ KOBTUX A0 (ioseroBux. Tu-

MOBUM TIPEJACTABHUKOM OapBHUKIB I1i€i rpynu € [HganTpen xoBthii 'K:
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! -
0
| ﬁ Z
Ok

ALWTIOBaHHS AaMIHOAHTPAXiHOHIB, TMEPEBAXKHO, MPOBOISATH 3a
JOTIOMOTOI0  XJIOPAHTIIPUIIB KUCIOT, HAMpUKIaL OCH30UIXJIOPUILY
CgHsCOCl, y cepenoBuiili OpraHiYHUX PO3YMHHUKIB 3a HarpiBaHHS B
MPUCYTHOCTI PEUYOBHH, IO 3B’ SA3YIOTh KUCJIOTY, KA BUIUISAETHCS ITiJ 4ac
armoBanls (Na,COs;, CH;COONa). Benrka yacTuHa aliiIaMiHOAHT-
pPaxiHOHOBUX KyOOBHMX OapBHMKIB YTBOPIOE€ MEHII CTiiiKi 3a0apBJICHHS,
HIK OapBHHMKHM IHIIMX TPyH; TOMY BOHM HE HaOynau momupeHHs. Bu-
HSTOK CTAHOBJISITH IMOXIJHI I[1aHYpPOBOiI KHCJOTH, 110 BUTITHO BIJIPI3-
HAIOTHCS BiJl 1HIIMX KyOOBUX OapBHHUKIB »KOBTOIO KOJbOPY MEHIIUM
($OTOXIMIYHUM OCJIa0JIECHHSAM BOJIOKHA.

[Ipuknamom Takux OapBHUKIB € KyOoBuii xoBtuii 2UX, skwuii
OJIEP)KYIOTh PEAKIIIEI0 MEJIaMiHY 3 0-XJIOPAHTPAXiHOHOM:

o cl

NH
L) §
, ~ l\ NN
NG ¥ L
& HaN-"N” > NH;,
O
O
|
0
G
C
| 7\
Il
o NH _
X = =0
C/O |\"|\)|\| O C\ C
L |\ HN-NT>NH 7\
O// /\ -
= (31.22)
Ky6oBuii xoBtuii 24X

AlMIIaMiHOTPYH MICTSTh OaraTo Ba)KJIMBUX KyOOBHX OapBHHKIB,
MpPOTE, YHACTIAOK HAABHOCTI IHIIMX XapaKTEPHUX YrpynyBaHb, iX Bij-
HOCATH /IO IHIIUX MATPYI NOJIIUKITYHUX KyOOBUX OapBHUKIB.
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3. AHTpaxiHOHIMiHOBiI 0apBHUKM (AHTPUMIIH).

Jo 1i€l Tpynu BXOJATh OPAHXKEB1, YEPBOHI U Cipl OApBHUKH, a Ta-
KO OapBHHUKH KOJbOpPY Oopmo. BoHM MICTSATH HE MEHILE ABOX SEp
aHTpPaxiHOHY, 3B’S3aHMX IMIHOTPYIOK. TexXHIYHE 3HA4YEHHS MarOTh
OapBHUKH, Y IKUX IMIHOTPYIIA MOB’si3aHa 3 OJHUM SIIPOM aHTPaxiHOHY B
0-TIOJIOKEHHI, a 3 1HIIUM — Yy [-TO0J0KEHH], 1 OTpUMaHi “aHTPUMITHOIO
KOH/ICHCAIII€10”:

AHTpPaxiHOHIMIHOBI OapBHUKH, 3BUYAITHO, YTBOPIOIOTHCS 32 B3a€-
MOl 0-aMiHOAHTPAaXiHOHY a00 HOTO MOXITHUX 3 -XJIOpaHTPaXIHOHOM
1 3 moxigHUMH [-XJopaHTpaxiHOHY. Peakmito mpoBoasath 3a ~200°C
MPOTATOM JEKUIBKOX FOJAMH y CEPEOBUILI POZYMHHUKIB — HITPOOCH3EHY
abo HadTaneny, iHoAl 0e3 po3unmHHUKA. [Ipu 11boMy 00OB’S3KOBO 3a-
CTOCOBYIOTh KaTaji3aTOpU — MIJHHMM MOPOIIOK a0o coil KynpyMmy, Ha-
npukian, xjaopua kynpymy (I). lns 3B’si3yBaHHS XJIOPUCTOIO T1ApO-
reHy, 110 YTBOPIOETHCS MiJ Yac peakili, 10Jal0Th CoAy abo alerar HaT-
pito. Tak, Ingantpen kopudd PK cunTe3ytoTh HarpiBaHHsM |-amiHO-
4-0eH301MaMIHOaHTPaxiHOHY 3 P-xjopaHTpaxiHoHOM 3a 205°C mpoTs-
rOM 8 TOJWH y CEepPeOBUII PO3IJIABICHOr0 HadTaJeHy B MPHUCYTHOCTI
MIJIHOTO TIOPOIIIKY, arieTaty kynpymy (I), arieraty Hatpiro i coau:

g HN-CO—@ 7
C C
cl” ﬁ

0
9 HN-CO—@
C
(X :
o
o M)
T
0 (31.23)

InnanTpen kopung PK

AHTpaxiHOHIMIHOBI OapBHUKH CTIiKI, ajié 3BUYAHO, MAlOTh He-
ACKpaBi M HEIHTEHCHUBHI BIATIHKUA. OpaHkXeBi OApBHUKHU L€l TPYIH
0C1a0II0I0Th TKAHUHU 3a TPUBAJIOl A1l CBITIIA.
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OCHOBHE 3HAYEHHS AHTPAXIHOHIMIHIB @,0-ps/ly TOJSATAa€ B TOMY,
110 3 HUX OJICPKYIOTh BUKIIFOYHO CTIHKI KyOOBI OApBHUKHU MOX1JHI Kap-
6azony. Kpim toro, 6araro xKkyOoBuX OapBHUKIB 1HIIMX TPYI MICTSATH
3IMIIKYA aHTPAX1HOHIMIHIB, SIK1 CHJIbHO BILUTUBAIOTh HA KOJIIP 1 CTIMKICTD

OapBHUKIB:
N"SN @

|
X

Z — —

SO5H SO5H

KucnorHuii sickpaBo-uepBoHUi anTpaxinoHoBui H4XK

31.4 ®denanTpeH
deHaHTpEeH € 130MEPOM aHTpalleHy W BIAPI3HAETHCS BiJ HBOTO
CIocoOOM croJiydeHHsI O€H3E€HOBUX Kijelb. @eHaHTpeH OUIbIl CTa0LIb-
HUM, 1110 CBIAYMUTH PO OUIBIINY JI€JIOKATI3AIliI0 B CUCTEMI TT-€JICKTPOHIB:

10

6 5 4 3
deHaHTpEH OTPUMYIOTH 13 KaM SHOBYTUIBHOI CMOJIM METOJIOM
JET1APYBAHHS 0,0 -0IaNKINOUDEHiNig:
HsC CHa

t0
_—
-2H,

0,0 -TAMEeTHI AN (EHIT
Bin nerko pearye 3 enexkTpo(diIbHUMH peareHTamu, MpoTe Horo
peakIliiiHa 31aTHICTh HWKYA, HIXK B aHTpalleHy. Hail0u1bIl akTHBHUMU €
nojoxxenHs 9,10:

(31.24)

Br H

9-6p0M(1)eHaHTpeH (31.25)
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Ilig vyac xatamiTMYHOTO TiipyBaHHsS YTBOprOeThes 9,10-ouciopo-
Genanmpe.

CH,— H,C

O -
(31.26)

OxucHeHHs (peHaHTPEHY MPOTIKAE 32 CXEMOIO:

O O
Il
@, ¢ )
Dl s Ui
/

HOOC
9,10-¢enanTpenxinon 2,2’-nudeHoBa KHCIOTA (3127)

Buxkopucrannsa. OeHaHTPEH CIYXUTh BUXIJHOK CHPOBUHOIO B
OpraHiyHoMy cuHTe31. Tak, 13 (HeHaHTPEHXIHOHY OTPUMYIOTh OAPBHUKH.
I'iagpoBani aHanoru ¢eHaHTpeHY (YaCTKOBO a0O0 MOBHICTIO) BXOJISATH 0
CKJIaJly IPUPOAHUX MPOAYKTIB (QJIKAJIOIIB, CTEPOI/IIB).

Kanueporenni pe4oBuHM (IEpPiKOHAEHCOBAHI MOJINUKJIIYHI
apenm). Ps1 momiiukIi4HUX apeHiB BOJOMAIIOTH CHIBHOIO (Di310J10T14-
HOIO J11€10. BOHM BUKIIMKAIOTh YTBOPEHHS 3JIOSIKICHUX MYXJIWH, TOJIOB-
HUM YMHOM, paKy MIKipu. J[0 TaKuX CIIOIYK HaJIeKATh:

1,2-GeH3aHTpareH 1,2,5,6-nmuben3anTparicH 3,4-0ensmipeH

31.5 Cnoco6u onepkaHHsl, BJACTUBOCTI Ta BAKOPUCTAHHS TPH- i
TeTpaxJopHa(TaJIeHIiB — rajoBaKkcy

N X
C|H—/ ——¢h
n=3-4

["asioBakc — TBep/la peuoOBHHA BiJ] CBITJIO-KOBTOTO 0 KOPUYHEBOTO
KOJIbOPY; Trons BiZL 70 10 130°C (3aeKHO Bifg BMICTY XJIOPY, 110 KOJIH-
BaeTbes B Mexkax 45—70 %); T 250-370°C. Monsipaa maca 232-266.
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T'ycruHa p 3a 15,5°C 1560—1780 kr/m’. KoediuieHT 3amoMiIeHss np> =
1,68—1,75. Pozuunnicts 3a 20°C y Biacotkax: y Boai — 0,002, B etuio-
BoMy ciupTi — 0,6, y 6eH3uHi — 7, y ckunuaapi — 8, y 6enzeni — 54.

["a;moBaKc 3aCTOCOBYIOTH SIK 3aMiHHUK BOCKY, CMOJI ISl IPOCOYCH-
Hs TKaHUH, 130JIS111 €JIEKTPOAPOTIB, /IJI1 BUTOTOBJICHHSI KOHIEHCATOPIB,
y Ipere3ifHOMY JUTTI. BUKOPUCTOBYIOTH HOTO 1 K (hiierMaTu3aTop.

Cnoco0u o1ep;kaHHS rajIOBaKCy

XJIopyBaHHS PO3IUIABICHOTO0 Ha(TaJeHy XJOPOM Y MHPHUCYTHOCTI
bepym (III) xnopuay, HampPUKIAT;

FeCl
C]()Hg + 3C12 —3> C10H5C13 + 3HC1 (3128)

Jlabopamopnuit memoo 00eprHcanHs 2an08aKcy
o 200 r posmnaBineHoro HadtaneHy aomaroTb 1 r depym (1)
XJIOpUTY ¥ 4epe3 CyMilll TPOMYCKaTh Ta30M01I0HUM XJI0p 3a TeMIlepa-
Typu cnouatky 95—-105°C, a notim 140-145°C 10 noCATHEHHS TYCTHHU
peakmiitnoi Macu 1600-1700 kr/m’. Ilicisi 3aKiHYeHHS XJIOpYBaHHS
peaKIiHy CyMiII IPOAYBAIOTh a30TOM 1 MIEPEraHsioTh y Bakyymi. Buxin
npoAykTy ckianae <~ 80 % Bil TEOPETUUHOTO.

Ilpomucnoei cnocoou eupooHuumea 2a106aKkcy
VY npoMHcIOBOMY MaciuTall rajloBakC OJEPKYyIOTh piakodazHuUM
XJIOpyBaHHsM HadTaneHy B npucyTtHocTi ¢pepym (III) xnopuny 3a peak-
miero (31.28).
[Ipouec cknagaeTbest 3 ABOX crTaiil: 1) xmopyBaHHsS HadTaleHy;
2) pOo3roHKa MPOAYKTIB XJIOPYBaHHS.
JloMiIlIKu B TEXHIYHOMY OpoayKTi 1,4-1 1,5-quxsnopHadraneHu:

Cl
N
+ 201, FeCly I
/ -2HCI Cl

Cl (31.29)
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31.6 CnocoOu oep:KkaHHS, BJACTUBOCTI Ta BUKOPUCTAHHS
renTaxJjopy

(1-ex30-4,5,6,7,8-renraxsop-3a,4,7,7a-rerpariapo-4,7- MeTaHOiHIEeH)

Cl
e
S

Cl Cl

['enraxyiop — Ouml Kpuctanu 3 KaM(QOpHUM 3amaxom; T. T +95—
96°C, T. xu1. IpH 6,7-10'3 klla (0,05 mM pT. cT.) +117 —126°C. TexHiuynuii
MPOJIYKT — BOCKOIIO/1I0HA PEUYOBHHA CIPOr0 Y KOPUYHEBOTO KOJIHOPY 3
T. 1. 46—74°C. Monekynspaa maca 373,32.

['yctuHa TexHiuHoro mpomykry mpu 71°C p=1590—1610 xr/m.
PO3YMHHICTD TeNTaxyI0py y Boi mpu +25+29°C mopisrroe 0,056 MiH .
PO34nHHICTh B OpraHIYHUX pO3YMHHMKAX Tipu 27°C:

Po3unHHUK Po3unnHICcTB, T/100 M1
EtunoBuii ciupT. . ... ... 4,5

ALCTOH. . ... ..o i 15,0

Kewmom. ....................... 102
benszom......... ... ... ........ 106
[IMKJIOTEKCAHOH . .. .............. 119

['entaxyiop — 1HCEKTHUILIMA, IO BUKOPUCTOBYETHCS, FOJIOBHUM YH-
HOM, i1 OOpOTbOM 3 KOMaxaMHU-LIKIAHUKAMH, SIKI KUBYThb Yy IPYHTI
(IpoTAHUKH, CIpUil OYpSIKOBUH NOBTOHOCHK, JIMUMHKH TPABHEBOrO W
YEpPBHEBOTO XpyIla. 3aCTOCOBYEThCS y BUIIISAIAI IycTiB (2,5 1 25 %),
MOPOLIKIB, IO 3MOYYIOThCS BOJOIO, 1 22 % KOHIIEHTPATIB €MYJIbCIH,
MacCJISTHUX PO34YMHIB. BXOAUTH TakoX 10 CKJIaay KOMOIHOBAHOI IIpo-
TpaBU HACIHHS 3€PHOBUX KYJBTYD.

CnocoOu oiep:KaHHS renTaxJjaopy

Cunte3 renraxsopy 3 xjopaeny (4,5,6,7)8,8-rekcaxnop-4,7-eHa0-
MetuineH-3a, -4,7,7a-TeTpariipoiHaeHy) MoXke OyTH 3A1iICHEHUI TpboMa
METOAaMHU:

1) cunresyrots xjopaeH (I) peakmiero Jinpca—Anbaepa 3 rekca-
XJIOPUUKIIONICHTA/IIEHY, PO3YMHHU SIKOTO XJIOPYIOTH XJIOPOM Y YOTHUPH-
XJIOPUCTOMY ByTJiell (xsopodopMi, MEpXIOPETUICH] Ta 1H.) Y OPUCYT-
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Cnonyku 3 KOHOeHCO8aHUMU DeH3eHOBUMU AOPAMU

HOCTI KaTali3aTopiB 3 pO3BUHYTOI MOBEpXHEI ((DynepoBa 3emisi, CUITi-
KareJyib, aKTUBOBAHUN OKCHJ AJIIOMIHIIO0);

2) xJyopyBaHHSM po34uHIB xyopAceHy (I) B 4oTUpUXIIOpUCTOMY
BYIJICIll 32 JIOMOMOTOI0 CYJIb(YpUIIXJIOPUAY MPU HArpiBaHHI 1 B MPUCYT-
HOCTI CHTi/IiB IIEpEKUCYy OCH301IY;

3) okucHenHsM xyopnaeHy (I) mi€ro ABOOKHCY CelleHy B OIITOBIM
kucioti g0 l-arnerokcunoxignoro (II), sike rigponi3zyoTs y 1-rigpokcu-
4,5,6,7,8,8-rexkcaxiop-4,7-eanomeruineH-3a,4,7,7a terpariapoinges (III),
13 HACTYITHOIO 0OPOOKOI0 OCH30JBbHOTO PO3YHNHY TIOHUIXJIOPHIOM.

Cl

Cl
BOSINS
a (J
Cl
Cl cl Ncy

l

o
5S¢0y, CH3COOH Cl @‘
cl
OCOCH;4 | Cl H
Aan A +Cl,, CCI +S0O,Cl,,
4ol es‘?l?’ yso 4’l1 Zlccu2 2
cl cl
cl cl
SRl O\
cl cl
-Cl OH v Cl (31.30)

Jlabopamopnuit memoo 00epicannsa 2enmaxyiopy

Ooeporcanns xaopoeny. 273 T TeKcaxjaopiuKiIoneHTagieny i 30 mi
YOTUPUXJIOPHUCTOTO BYIJICIIO TMOMIMIAIOTE Y YOTHPUTOPIY KOJOy 3
MIIIAJIKOI0, 3BOPOTHUM XOJIOJAWIBHUKOM, KpaneIbHOI JIIMKOK 1 TepMO-
metpoM. HarpiBators cymim a0 =~100°C 1 npu IHTEHCHUBHOMY MEpEMI-
myBaHH1 mocTymnoBo (mpoTsirom  40-50 xB) momaroTh 66 T' CBIKOIIPH-
TOTOBJICHOTO IUKJIONEHTaleHy. OTpUMaHy B TakWil CMoci0 peakiiiHy
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Cnonyxu 3i smituanumu yHKYisMU, YUKIITUHI 1 aPOMAMUYHI CROJYKU

Macy oxoJiokytoTh 10 80°C 1 nogarTh a0 Hei 600 M1 YOTUPUXIIOPUC-
TOT'O BYTJICLIIO.

Po3uun QiapTpyroTh uepe3 IIap Cuilikaredaro (po3Mip YacToK
0,25 MM, noBxuHa KooHKH 500 MM, miametp 24 MM, BUCOTA I1apy Cop-
oenty 200 mm). J[01aTKOBO MPOMHUBAIOTH XJIOPJECH YOTUPUXIIOPUCTUM
ByrieneMm (=500 mur). Ilepmi 150 mu emroaTy BIIKHAAIOTH, PEIHITY
er0aty 30UparoTh, PO3UYMHHUK ynapiorTh. Cyxui 3aIuIIOK KpHUCTa-
J13y10Th 3 MeTHiIoBOr0 criupty (1 1).

OuunieHui NPOAYKT — OUTI KPUCTAIIU 3 TEMIIEPATYPOIO TIIaBICHHS
155°C. Buxin xnopaeny gopiBHioe 270 T (80 % Bil TEOPETUYHOIO).
Bwmict ocHoBHOI peuoBuHu ~100 % (BU3HAYAETHCSI METOJAOM Ta30piavH-
HOT XpomaTtorpadii).

Xnopysanus xnopoerny. 33,9 r xyopaeHy po3uuHsAOTh y 100 mi
YOTUPUXJIOPUCTOTO BYTJIEO, AoAat0Th 1,7 T cumikaremo mapku KCK
dpaxkmiitnoro cknamgy 0,06-0,09 MM, monepeaHbO BUCYIIEHOTO JI0 3a-
JUIIKOBOTO BMicTy Bosiorn He Outbmie 1,0 %. Ilpu temmepatypi 10—
15°C i 1HTEHCUBHOMY TE€pPEMIINIYBaHHI MPOMYCKAIOTh YEPE3 PEAKIIHY
Macy xJop. XJIOpYBaHHS 3aKIHUYIOTh, KOJU BMICT XJIOPJEHY B pEaKIliii-
Hill Maci B EpepaxyHKy Ha CyXUH 3aIUIIOK 3HU3UTHCA 10 5—2 % (KOHT-
POJIIOETHCA METOJIOM Ta3opiinHHOI xpomatorpadii). I[IpoxiiopoBanuii
PO3YMH MOMIIIAIOTh Y YAlIKy ¥ pO3UMHHUK BIJAYBAaIOTh a30TOM (YU IO-
BITPSIM).

3auIIoK MiCas BIAJYBKM — B’s3Ka, MEJOIOJI0HA Maca, 10 IpU
CTOSIHH1 KpucTanizyerbes. Orpumanuii npoaykt (39 r) mictuts 70-74 %
rentaxjopy, 10 2 % xmopaeny, 22-25 % xmopingany i 2-3 % HoHa-
xjopy. OUHIIEHHS NPOAYKTY MPOBOAUTHCA TaK Camo, SIK OMUCAHO IS
xjaopaeHy. IIpoaykT, KpucTamdi30BaHUM TpUYl 3 METUIIOBOIO CIHPTY,
miaBuThea npu + 95+ 96°C. Buxin ioro nopiBHtoe 18 1 (48 % BiA
TEOPETUYHOTO).

Ilpomucnoei cnocoou eupobnuymea zenmaxiopy

JInst opepKaHHSI TEXHIYHOTO TENTaxjopy B MPOMHUCIOBOCTI BHKO-
PUCTOBYETHCS METOJI MPAMOTO XJOpyBaHHs xjopjeHy. I[lpouec ckia-
JA€THCS 3 IBOX OCHOBHUX CTaIM:

1) onepxaHHs XJIOpAEHY;

2) XJIOpYBaHHS XJIOPJEHY.
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