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IIposedero cnexmpodomomempuueckoe uccnedosanue esaumodeticmeus axeaxobanamuna (H,OCbI(III)) u duaxea-
kobunamuda ((H,0),Cbi(Ill)) ¢ yuanamudom (CNNH,). Yemaroeneno, 4mo 6 060ux ciyuasx npomexaem peaxuus
KOMN7EKCO06pA308aHUA. B cnyuae Ko6UHAMUOA 6 WLETIOUHBIX CPedax Npouecc npomexaem 6 06e crnaoul, Ha KOMoPbLX
npoucxodum mnocnedosamenvHoe npucoeduHeHue 08yx Moexyn uuanamuoa k xoburamudy. Hatidenvr xoncmanmol
CB5I3bI6AHUT UUAHAMUOA AKBAKOOANAMUHOM U JuakeaxoOuHamuoom. IIpednoiena cxema uccedyemoix peaxiuii.

KiroueBsie croBa: KommiekcoobpasoBanue, akBakoOaaMIH, UAKBAKOOMHAMU]Y, IIMAHAMI]L.
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Cobalt corrin complexes (cobalamins) are of great interest for coordination chemistry, biochemistry and medicine.
Serving as cofactors of some enzymes, they take part in many processes, which occur in human body, for example,
in methionine synthesis from homocysteine. Cobalamins and their reduced forms interact with many biologically
active substances including ascorbic acid, nitric oxide and thiocyanate. Reduced forms of cobalamins are effective
radical traps. Such properties as solubility in water, low toxicity and ability to form stable complexes with some
toxic substances allow considering cobalamins as antidotes in the case of poisoning. In a number of papers, the
application of cobalamins and their precursor cobinamide for cyanide poisoning treatment is considered. In this
work the interaction between aquacobalamin (H,OCbl(11l)) and diaquacobinamide ((H,0),Cbi(Ill)) with cyanamide
(CNNH,) has been studied spectrophotometrically. Cyanamide is a rather toxic compound. It is rapidly absorbed
from the gastrointestinal tract with variable bioavailability (45-80 %) depending on the dose. It is necessary to note,
however, that after-effects of cyanamide influence on human body have not been studied in details. Preliminary
experiments showed that oxygen does not affect the interaction of cobalamin and cobinamide with cyanamide. The
reaction of cobalamin (Cbl) with cyanamide at pH 3.5-11.4 is accompanied by spectral changes, such as disappearance
of absorption bands characteristic for initial complex and formation of new bands at 359 and 543 nm. Positions of
the peaks of the reaction product are the same within the pH range studied. This shows that within the pH range the
same product is generated. UV-visible spectrum of the latter differs from that of cyanocobalamin. Spectrophotometric
titration of H,OCbl with CNNH, shows that the dependence between absorbance and initial CNNH, concentration is
non-linear and it is typical for complex formation. In the case of cobinamide (Cbi) the complex formation takes place
too. However here two consecutive spectral changes are observed during the reaction at pH 9.2. At pH 5.5 only the first
step of the reaction is observed, and at pH 3 the interaction does not occur at all. In alkaline media, the dependence
between absorbance and initial CNNH, concentration is linear, and equivalence point is observed at [Cbi]: [CNNH ]
= [:1. With pH reduction to 7.5 the titration curve becomes non-linear. Similar changes were observed for the second
stage of the reaction. Equilibrium constants of the reactions of H,OCbl and (H,0),Cbi at different pH were calculated
from the data of titration. With pH reduction, equilibrium constants of both complexes decrease. Therefore, one can
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suppose that the active form of cyanamide is a deprotonated form. Comparing binding constants of cyanamide by
H,0Cbl and (H,0),Cbi with that of cyanide one can conclude that cobalamin and cobinamide bind cyanamide much
weaker than cyanide. As a result of the work probable schemes of reactions of H,OCbl and (H,0),Cbi with cyanamide

were proposed.

Keywords: Complexation, aquacobalamin, diaquacobinamide, cyanamide.

BBenenue

KopprHoBBIE KOMIUIEKCH KoOajbTa (KoOasaMHHBI)
NPEJICTABISIOT OOJNBLION MHTEpeC Ul KOOPAMHAIMOHHON
XUMHH, OMOXMMHH M MEIMIMHBI. SIBISAACH KO(akTopamu
psina (epMEeHTOB, OHM YYacTBYIOT BO MHOTHX HpOLECCax,
NPOTEKAIOUIMX B OpraHW3Me 4YeJOBeKa, B YaCTHOCTH, B
cHHTe3¢ MeTHOHMHa wu3 romouucrenHa.l KobanamuHbl
U UX BOCCTAHOBJICHHbIE (OPMBI B3aWMOJCHCTBYIOT CO
MHOTHMH  OWOJOTMYECKH  AKTUBHBIMH  BCLICCTBAMH,
BKJIFOUass acKOpOMHOBYIO Kucioty,) okcun azora(ID) u
tronuanar.!  BoccraHoBneHHbie (opMbl  KOOaTaMHHOB
ABISIOTCS 9P HEKTUBHBIME JIOBYIIKAMU pajukanos.l’ Takue
CBOMCTBA, KaK paCTBOPHMOCTB B BOJIE, HU3Kasi TOKCHYHOCTh
U CIIOCOOHOCTh 00pa30BBIBATH IPOYHBIE KOMIUIEKCHI C
HEKOTOPBIMU TOKCHYHBIMH BEIIECTBAMH JIAFOT BO3MOXKHOCTh
paccmarpuBarh KoOaJlaMHHBI B Kaye€CTBE AHTHIOTOB IIPH
oTpaBieHHAX. B psge paboT wu3yueHa BO3MOXKHOCTh
UCIIOJIb30BaHMsl KOOAJTaMHUHOB M HX MpPEAIIECTBEHHUKA —
KOOMHAMUIa — JUIsl JICYSHUS] OTpaBieHuil ruanugamu.”1 B
HacTosIIeH paboTe MPOBENCHO CHEKTPO(OTOMETPUUECKOE
WcclieloBanle B3auMmozieicTBus akBakoOanamuna (H,OCbl
(II)) u nmaxsakobunamuaa ((H,0),Cbi (II)) ¢ apyrum
COC/IMHEHUEM, COZEPIKALIMM IMAHOTPYIITY — [HAHAMHJIOM
(CNNH,). IMuanamuy ABISETCS TOKCHYHBIM COCAUHEHHUEM.
OHn OBICTPO BcachIBAcTCSl B KEIYIOUHO-KHIIEYHOM TPAKTE,
ero GuomoctymHocTh coctapiseT 45-80 %.1! Cuemyer
OTMETUTh, OJHAKO, 4YTO TOCJEACTBHA  BO3ACHCTBUS
[MaHaMHJa Ha YEJIOBEUECKUH OpraHM3M H3Y4eHBI MOKa
HEJI0CTaTOYHO.

3KC1’[epHMeHTaJ’IbHaH 4acTb

I'mapokcokobanamun (Pucynoxk la) (HOCbl, >98 %) u
uuanamu CNNH, (50 %, Boanerii pactsop) hupmer Sigma-Aldrich
HCIOJIb30BATHCH O€3 JOTOIHUTEILHON OUUCTKHU. J[aKBakoOHHAMHK T
(Pucynox 16) Obln mony4eH THUAPOIHM3OM THAPOKCOKOOaTaMHHA
B KHCJIOH cpele M OYMIIEH MO METOIUKE, IPEUIOKEHHONH B
pabore.”) JIpyrue ncrnonp3oBaHHBIC B JAHHOW padoTe BEIIECTBA
UMeH MapKy “X.4.”. JIuCTUIITMpOBaHHAs BOJA UCTIONIB30BATIACh IS
HPHUTOTOBJICHUS BCEX PACTBOPOB. [t MOAEPkKAHUS TTOCTOSIHHOTO
3HaueHus pH WMCHoIb30BaIMCh Oy(epHbIe pacTBOPBI: alleTaTHBII
(0,1 wmonb/n), docdarusiit (0,1 mons/m), Terpaboparusiii (0,1
Moub/n) U kapbonatHbiit (0,1 Monb/m).

CrexTpo)oTOMETPHUECKHE HCCIICIOBAHNS BBIOJHEHBI B
a’poOHBIX ycnoBusax Ha mpubope Cary 50, cHaO)KEHHOM BOISHBIM
tepmoctaroM LT 100 (£0.1 °C); ucnomb3oBajach repMeTHYHAs
KBapleBass KioBeTa TommuHOii 1 cM. IlomyueHHbIe JaHHBIE
obpabarsiBanucy B mporpamme Origin 7.5. IpeaBaputenbHbIMU
OIIBITAMH, IIPOBEJICHHBIMU B OTCYTCTBUH M TPUCYTCTBUH KHCIIOPOAA,
[I0Ka3aHO, 4YTO INOCIECAHUH He BIMAET Ha B3aUMOJAEHCTBUE
KoOanamMuHa ¥ KOOMHaMH/A C ITHaHAMHJIOM.
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O0cyxneHue pe3yJbTaTOB

Bzanmopeiictue Cbl(III) ¢ u30bITKOM IMaHamuaa B
nuanazone pH 3,5-11,4 conpoBoXkJaeTcsi UCUE3HOBEHHEM
M0JIOC  TNOIVIOIIEHUSI MCXOAHOro KoMmruiekca (PucyHox
2, cnektp 1) M TOSBIEHHEM B CHEKTPE MaKCUMyMOB
nortotieHuss pu 359 u 543 um (cnekrp 2, Pucynok 2).
JlobGaBienre nuaHamMpaa K KoOajlaMUHY B CHIIBHOKHCIIBIX
(pH < 3) u cunbHOIIEN0uHBIX (pH > 12) cpenax He MPUBOAUT
K U3MEHEHHIO CIEKTpa MOCIEIHETO.

[TonoxeHue MakCUMyMOB B CIIEKTpE IIPOIYKTa JaHHOU
peakiu BO BCEM HCCIIEAYEMOM Auana3oHe p/{ oJuHaKOBO,
YTO FOBOPUT 00 00pa30BaHUM OJJHOTO U TOTO K€ COSTUHEHHSL.
ChexkTp NpoAyKTa peakiuu KoOajaMHUHA C [HaHAMHJIOM
OTJIMYAETCS OT CIEKTpa uaHokobanamuna, %M

CnexrpooToMeTpUIecKoe THUTPOBAaHUE aKBaKoOas-
aMHHa [IMaHaMUJIOM [T0Ka3aJ10, YTO 3aBUCUMOCTh ONITHYECKON
MJIOTHOCTH MpH 545 HM OT HauajdbHOW KOHLIEHTpAIUU
CNNH, uenuuelina u Beixoaut Ha maro npu [CNNH, ] >
0,2 mounw/n (Pucynok 3). JlaHHasi 3aBUCUMOCTb XapaKTepHa
JUISL peaKkinii KOMIUIEKCOOOpa3oBaHusl.

JlobGaBienne nmaHamuga K KoOMHamuay npu pH
9,2 (mocieiHW HaXOmUTCS B CIA0OIIENOYHON cpene
MPEUMYIIECTBEHHO B akBaruapokcodopme) mnpuBoauT
K JIByM TIIOCJIEIOBAaTeIbHBIM M3MEHEHHMSIM B CIIEKTpe
(Pucynok 4). Ha nepBoil crajimy NPOWCXOIUT CHUKEHHE
MHTEHCUBHOCTU IonIomeHus npu 347 HM, HCUE3HOBEHHE
MoJIOCHl momiomeHuss npu 517 HM, COOTBETCTBYIOLIEH
ncxonHomy komruiekey (Pucynok 4, criektp 1) u nosiBnenne
HOBOHM mojockl npu 514 Hm (Pucynok 4, cnektp 2). Ha
BTOPOM CTajiuud C POCTOM KOHLEHTpAlUMM LUaHAMUIA
HaOMoaeTcsl yBEJIMYEHUE WHTCHCUBHOCTH MOIVIONICHUS
npu 513 HM 1 oOpazoBaHKe HOBBIX MHMKOB Ipu 358 u 546
HM (Pucynok 4, criektp 3). B o0oux ciy4asx nosydeHHbIE
CHEeKTpPhl OTIMYAIOTCSI OT CHEKTPOB IIMAHOAKBAa- U
nunua"nokoounamua. >l

Heobxoxumo ormetuts, urto mipu pH 5,5 Habironaercs
TOJIBKO MEepBasi CTaAus peakluu, a npu pH 3 peakuus Mexy
KOOMHAMMJIOM M IMaHAMHJIOM HE ITPOTEKACT.

3aBHCUMOCTH ONTHUYECKON IUIOTHOCTH OT HaualbHOU
KOHIICHTpAIlMK [MaHamMuaa ObumM moiydeHsl npu 520 u
538 HM, COOTBETCTBYIOIIIMM HU30COCCTHYCCKUM TOYKAM IS
BTOPOM U MEpBOH CTaauil, COOTBETCTBEHHO. THUNUYHBIE
KpUBBIE THUTPOBAaHUS JUIsl NMEPBOM M BTOPOM CTaguM IpPU
pas3ubIx pH npencrasiensl Ha Pucynkax S (au0) u 6 (au 0).

CpaBuenne Pucynka 5 (a u 6) u Pucynka 6 (a u 0)
HaIAIHO IEMOHCTPUPYET, UTO MepBast CTaAus 3aBeplIaeTcs
paHbllie BTOPOH IpU BCEX 3HAYECHUSX pH.

W3 Pucynka 5(a) BUAHO, YTO i NICPBOM CTajuu B
HIETIOYHBIX Cpeax 3aBUCUMOCTb UMEET JMHEWHBIA BUI, U
TOYKa SKBUBAJCHTHOCTH HAONIONAETCSl MIPU KOHICHTPAIUU
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NH,

HO b

(a)

Q)

Pucynoxk 1. Crpykrypabie GopMyitsl akBakobaiaMuHa (a) 1 AuakBakoonHamua (0).

A
1,67

1,4 4
1,2-.
1,0-.
0,8—-
0,6-.
041

0,2 4

0,0 T T T 1
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A, HM

Pucynok 2. Dnexrponnsle criekTps! kodaxamuHa (Cbl(111))
(cmextp 1) 1 MpoIyKTa €ro B3auMOAEHCTBYS C [IHaHAMUJIOM
npu pH 5,5 (cniextp 2); [CbI(IID]; = 5-10~° mons/1;
[CNNH, ], = 0,08 monb/m; I =1 mons/n (KCl), 25 °C.

[MaHaMKJa, PABHOM KOHLEHTpAalWW KOOMHAMHIA, T.C.
LMaHaMHUJ B3aUMOJICHCTBYET C KOMIIEKCOM B COOTHOILICHUT
1:1. Ilpu cumxennn pH no 7,5 ¢popma KpuBOI TUTPOBaHUS
CTaHOBHTCSI HEJMHEHHOW, W IUIaTO JOCTHraeTcst NpH
[CNNH,] , > 6:10"* monb/n (PucyHok 6 (a)). AHajOrH4HbIE
3aBUCHMOCTH IOJTY4EHBI U JUISI BTOPOH CTa/INH.

[Tporiecc  KOMIUIEKCOOOPa30BaHUS MOXKHO — OIHCATh
ypasuenueM (1), rie M — meraiokomiuiekc (Cbl umu Cbi).

M+CNNH, 5 MCNNH,  (K) (1)
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0,401
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0,36
0341
032-

0,30

0,28 T T T T T T T T T
0,00 0,05 0,10 0,15 0,20

[CNNH,],, monb/n

PucyHnox 3. 3aBUCUMOCTb ONTUYECKON INIOTHOCTH IIpU 545 HM
OT HaYaJIbHOM KOHLIEHTPALUU CNNH2 JUTSL peakuK KoOanaMruHa
¢ nuanamuziom: [CbI(IID], = 5-10° monw/m; I =1 (KCI); pH 5,5;
25 °C.

Torma xoHcranTa paBHOBecusi (K) Oymer paBHa
(ypaBHeHue 2):

[MCNNH, |
K= M [ONNIL], @),

rae [CNNH, ], — oOmast KoHLIeHTpalus uaHaMua.

PaBHOBeCHBIE KOHIIEHTPALMU UCXOAHOTO U CBS3aHHOTO
C IMaHaMHJIOM METAJIIOKOMILJIEKCOB MOYKHO OTIPEACTUTH 110
ypaBaeHusiM (3) u (4):
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Pucynoxk 4. DieKTpOHHBIE CIIEKTPHI MOTNIOMIEHHS, TOTyYeHHBIC
IIPU TUTPOBAHUN KOOMHaMua (CriekTp 1) nuaHamMumIoMm

(2, 3 — mpoxykThl peakuuu) npu pH 9,2: [Cbi(Ill)] =5-107
monb/i1; [CNNH, ] = 5-107° monw/x (an1st ciexrpa 2);

[CNNH, ], = 0.01 moms/nt (st cniexrpa 3); I =1 monw/xt (KCI), 25 °C.

A520 -
0,58 (@)
0,56

0,54
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0,50 T T T 1 T T T T T T T T T
0,00 5,00x10® 1,00x10* 1,50x10+

[CNNH,],, monk/n
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[M],
MI= Tk [onnL, ©
[MCNNH, | = [M],- K -[CNNH.], @),

1+ K -[CNNH.],

rae [CNNH, ], — obmas koHuenTpauus nuanamuzaa, [M], —
00111251 KOHIIEHTPAIKsI METAJUIOKOMILIEKCA.

Onrtuyeckasl IJIOTHOCTH pacTBopa A mpu J11000H
(uxcupoBaHHO} JnmHEe BOJHBI 3aBucuT oT [CNNH,]
U ONNCHIBAE€TCA ypaBHEHHEM (5) MpH YCIOBUH, UTO
KOHIICHTpAIMs JIMraHJa HaMHOTo OOJIbIle KOHLIEHTPALUH
METaJUTOKOMILIEKCa, T.e. logK < 4:114

Ao +A1 ° Knaﬁn : [CNNH 2]0
At = (5)
1 + Koo' [CNNH, |,

A . — TEKyIlas ONTHYECCKast IIOTHOCTb, AO, Al — OnTHYEeCcKas
MJIOTHOCTh MCXOJIHOTO M KOHEYHOTO KOMILIEKCOB, K . —

HaOJroIacMasi KOHCTaHTa PaBHOBECHS (JI/MOJIb), 3aBUCSIIAS
ot pH, [CNNH, ], — 001ast KoHIEHTpalus HHaHaMHIa.

(6)

000 0001 0002 0003 0,004 0,005
[CNNH,],, monb/n

Pucynoxk 5. 3aBHCMMOCTB ONTHYECKOH TIOTHOCTH OT HauanbHOH konnenTpauu CNNH, ntst iepsoit (pu 520 uwm, (2)) 1 BTOpOI (pH
538 nm, (6)) crajuii peakuuu kobunamua ¢ uanamuaom: [Cbi(Ill)], = 5-107 mons/n; I = 1 mons/n (KCI); pH 9.2; 25 °C.

Aszs (@)
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0,510
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0,500
0,495
0,490
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0,4751
0,0000 0,0002 0,0004 0,0006 0,0008 0,0010
[CNNH,],, monb/n

(©)

0,44

0,431

0,42+

0,00 0,05 0,10 0,15 0,20
[CNNH,],, monk/n

Pucynok 6. 3aBMCMMOCTb ONTHYECKOH TIOTHOCTH TpH 519 HM 0T HavanbHo# konnenTparmu CNNH, st nepgoit (ipu 524 1w, (a)) u
BTOpO# (11pH 531 HM, (6)) cTajuu peakuuu kobunamuaa ¢ uanamunom: [Cbi(IN)], = 5-10° M; I =1 mons/n (KCI); pH 7.4; 25 °C.
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B ciyuae, korma mnepexox JIuakBakoOMHaMuaa B
LUaHAMHIHBIMKOMIIJIEKC TPOUCXOIUT B OOJIACTH  KOH-
LEHTpali IIMaHaAMHU/A, COU3MEPHMBIX C KOHIEHTpaIuei
METaJUIOKOMITJIEKCA W KOHIEHTpAlMed  CBSI3aHHOTO
LMaHaMKza IpeHedpedb Helb3s, T.€. logK > 4, 3aBucumMocTh
ONTHYECKOW IUIOTHOCTH MpH JI000W  (DPUKCHPOBaHHOM
JUIMHE BOJIHBI OT HayaJIbHOM KOHIIEHTpAalWHU IHaHaMuaa
MOXET OBITh onucaHa ypaBHeHHEM (6) (BbIBOA ypaBHEHUS
MPECTaBICH B IPHIOKEHHH K cTaThel'):

A={4_(X-Y)2K

HaOmI.

M]3 H{(IM],AX=Y)2K o)A /M] ) (6),

e X =K . [MCNNH,] +K . [CNNH,] +1,
Y= {X2—4K >[MCNNH,] [CNNH 1} L
HonyquHLIe ¢ mnomolplo ypaBHenuir (5) u (6)
3HaUCHUsS HAONIOaeMOW KOHCTAHTHl PABHOBECHS IS
kobajiaMuHa W KoOWHaMuIa mpuBencHbl B Tabmumax |
u 2. V3 naHHBIX TAONUI] BUAHO, YTO C IMOHIKCHUEM DH
KOHCTAHTBI CBSI3BIBAHMS [[HAHAMUIA OOOMMHU KOMIUICKCAMH
ymenbIares.  ClieoBaTesibHO, MOXHO MOJiarath, 4TO
B pPEaKIUU ¢ KOOAJaMHMHOM U KOOWHAMHIIOM Y4YacCTBYCT
JenpoTOHUpPOBaHHbIH nanamun (pK , = 10,31).
3aBucumoctb K K uK _ . or[H'] moxer ObITh

mabn 1, nabn 2 Habn 3

ommcana ypaBHeHueM (7):

H'|

Koo ok KL

’ Kat[H] Kot [H] (),
Kx—m6n — KOHCTAaHTa paBHOBECHUA IJid pCaKIUW LUaHaMUIa

C METaJJIOKOMIUIEKCOM, MOIYy4YEeHHas MpPU OMNpPEeAeICHHOM
3HaueHun pH, K — KOHCTaHTa KHCJIOTHO-OCHOBHOTO
paBHOBecHsl MeTailokomIiekca (peakuuu 8, 10), K, —
KOHCTaHTa KHUCJIOTHO-OCHOBHOI'O PaBHOBECHUS LHMaHAMUIA
(peakmust 11), K — KOHCTaHTa paBHOBECHUS PEAKIIUU
LMaHaMUJa ¢ METAJNIOKOMIIIIEKCOM, He 3aBUCsAIIas OT plH.

C wucnons3oBaHueM ypaBHeHUs (7) pacCUUTaHBI
KOHCT@HTBl PAaBHOBECHsI pEakKIMM aKBakoOalaMuHa |
aKBaruJpOKCOKOOMHaMuIa ¢ MOHOM InaHamuza (K, K, u
K,) (Tabmuupr 1, 2).

Ta6auna 1. 3aBUCHUMOCTb KOHCTAHTBl PAaBHOBECHS JUIsl PEaKIUU
akBaxkoOaraMuHa C muaHamujom ot pH (K ., — Habmomaemas
KOHCTA@HTa pAaBHOBECHsI pEaKUUU I[PUCOCAUHEHUSI MOJIEKYJIbI
[UaHAMUJIA).

pH K . > /MoNb K, n/monb
4,5+0,1 50+ 12 (3,1 £1,0)-107
5,5+0,1 312+34 (1,97 £ 0,2)-107
6,5+0,1 4254 + 143 (2,8 +0,1)-107
7,5+0,1 11663 + 745 (1,1 £0,1)-107
8,5+0,1 25557 £ 1537 (1,0 +£0,1)-107

Tabanna 2. 3aBUCHMOCTh KOHCTAHT PAaBHOBECHS JUISl PEakIMy KOOMHaMua ¢ IuaHamugom ot pH (K
PaBHOBECHs PEAKIUU NIPUCOEIMHEHHS [IEPBOM MOJIEKYIbI Iuanamuua u K . . —

BTOPOH MOJIEKyJIbl IUAHAMUJIA).

Hcnonp3ys moiryueHHbIC TaHHBIC, MOXKHO MPEIOKUTh
CIICAYIONIYI0 CXEMYy B3aUMOJCUCTBHUS aKBaKoOallaMHHA
(peakuuu 8, 12) n nuakBakoOouHamuaa (peakiuu 9, 10, 13,
14, 15) c unanamMuaom:

H,0

E o
N

H,0 H,0

H;0 OH

G = I K,

OH OH
CNNH, CNNH +H" K (11)

ad

H,0

CNNH™ + ? ?mzo K, (12)

Hzo_l+ CNN?|0
CNNH™+ @ — @ +H,0 K, (13)

OH OH
CNNH | o |
— +H+ K, (14
H;0 OH

CNNH+ @) _— +H20 K, (15

OtMmeTuM, YTO B JaHHOM CXeMe B KaueCTBE aKTHBHBIX
(hopM yKazaHbl aHHOH IHaHAMM/IA, AKBAIHJPOKCOKOOMHAMMT
W aKBallMaHaMHJOKOOMHamua. B ciydyae akBaumas-
aMHJIOKOOMHAaMu/1a HaM He yAaJ0Ch ONPENENIUTh KOHCTaHTy
KHMCIIOTHO-OCHOBHOTO paBHOBecHs (K ) BBHMJY BIMAHHUA
Ha M3y4aeMblii porecc pK , inanamua.

o — HaOMIOacMas KOHCTaHTa
HaOJro1aeMasi KOHCTaHTa PaBHOBECHS [IPUCOEIMHEHUSI

pH Kﬂa6n2’ n/Monb KHa(}nS’ n1/momb Kz’ JI/MOJTb Ks’ JI/MOJIb
6,5+0,1 1707,0 £ 17,0 - (1,1£0,01)07 -
7,0+ 0,1 5200,0 + 60,0 9,0+0,1 (1,0 £ 0,01)107 (5,7 +0,01)10*
7,5+0,1 25200,0 = 3428,0 91+12,0 (12+02)107 (5,8 +0,13)-10¢
920 + 60,0 ~ (5,9 +0,07)-10¢

8,5+0,1 -

266

Maxkpozemepoyuxavt / Macroheterocycles 2013 6(3) 262-267



KoHcraHTa CBsI3pIBaHUS IMaHKU/Ia KOOAIAMUHOM paBHA
10" 1/MOJb, KOHCTAHTHI CBSI3bIBaHMs KoOMHamugoM 10'
(Uist CBSI3BIBAHUS TIEPBOTO IMaHu-uoHa) U 10% n/mMoub (st
CBSI3BIBAHUSI BTOPOTrO MOHA IMaHu/a),!'”! 4To Ha HECKOJIBKO
MOPSIIKOB BBIIIIE KOHCTAHT CBSI3bIBAHMS I[MaHAMU/IA. Takum
00pa3oM, KoOallaMHH ¥ KOOMHAMUJI CBSI3BIBAIOT I[HAHAMU/L
HamHoro ciabee, yem nmanuza. CrenoBaTeabHO, MOKHO
oJIaraTh, 4To IMaHaAMUJI He OyeT CHIKATh 3(QHEKTUBHOCTD
JIeicTBUsA KoOajaMMHA M KOOMHAaMHUIa KaKk aHTHIOTOB
HA [MaHUI,

Baaromapuoctb. Pabora BbINONIHEHA B COOTBETCTBHUHU
¢ Hay4yHOU mporpammoii rpanta [Ipesuaenra Poccuiickoii
®Denepanuyl A8 FOCYIAPCTBEHHON MOINEPKKU MOJIOIBIX
poccuiickux ydensix (MK-1145.2012.3) u rpanrta POOU
11-03-00132a.
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