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B o630pe mnpeacTaBieHbl METOAbl IOJAYYEHUS, KpU-
CTAVIMYECKOE, DJEKTPOHHOE CTPOEHUE U CBOMCTBa Ousi-
NIEPHBIX W MOHOSIIEPHBIX Cepa-HUTPO3MIBHBIX KOMIIIEK-
COB XeJle3a — CHHTETWYECKWX MOjeNiell aKTUBHBIX TIeH-
TPOB HUTPO3UIbHbIX HETeMOBbIX [POTEUHOB, KOTOpPbIE
MOTYT OBbITb UCIOJIb30BaHbl HA IPAKTUKE AJ1 HAIlpaBJeH-
HOU TOCTaBKM MOHOOKCW/IA a30Ta in vivo.

MoHnokcua azota, TpOAYIIUPYEMbIi (hepMEHTaTUBHBIM
MyTeM B pa3jiMuHbIX OMOCUCTEMAaX, yYacTBYeT B pPa3HOOO-
pa3HbIX (PU3MONOTrMYECKUX U OMOXMMMUUECKUX MpPOLEccax
[1—9]. HeremoBbie TIpOTEWHBI, cojiepKalllie B aKTWBHBIX
HeHTpaXx WOHBI Xene3a [10—12], Hapsmy ¢ momekynaMu
MaJIOM MOJIEKYJISIDHOM MacChl — CYNEPOKCU[ aHWOHOM,
KUCJIOPOAOM, aMuHamu, Tuonamu [13—15], saBasiorcs
ocHOBHBEIMU MumeHaMu NO in vivo [16—20]. Opmnaxo,
MmanieHbkuit Tiepuoa kmu3Hu NO (5—15 c¢) 3aTtpymaHser
W3yUYeHUE MOJIEKYIIPHBIX MEXaHU3MOB €ro JeWCTBUS
[21—24]. B knerke (GyHKIMKU pe3epByapoB — XpPaHWIMILL
NO u coeguHeHUil 1O €ro [AOCTAaBKE BbIMOJHSIOT
S-autpozotnonbl (RSNO) U AMHUTPO3UIBHBIE KOMILIEK-
col xene3a (JJHKK) ¢ mpupoaHsiMu muraHgamMu (1imcre-
MH, DJyTaTMOH U aAp.) [25—34]. B sT0il CcBSA3M CUHTE3 U
MUCC/IeIOBAHUE CTPYKTYPHBIX aAHAJIOIOB HUTPO3UJIbHBIX
aJTyKTOB HETEMOBOTO 3Kejle3a MMeeT BaXKHOE 3HauYeHWe C
TOYKW 3peHUS (HYHIAMEHTATHbHOTO U3YUYEeHWS MEXaHU3MOB
peakiuiuii aHaoreHHoro NO U €ro MHTEpMEAUATOB.

IloHumaHue xumuu, cTpoeHus U GUZMKO-XUMHUUYECKUX
CBOWCTB Moje/ieil aKTUBHBIX YYaCTKOB HUTPO3UIBHBIX
HETeMOBBIX KeJIe30-CepHBIX OEIKOB CBSI3aHO C TTpUMEHe-
HUEM IOJYYEHHbIX 3HAHMI Ha NMpaKTUKE AJ1 HallpaBJeH-
HOI JO0CTaBKU MOHOOKCH[A a3otra in vivo [35—46]. Ilouck
W WCCeoBaHWE HOBBIX JIOHOPOB MOHOOKCH/IA a30Ta BbI-
3bIBaeT B MOCAEAHWUE TOABI OTPOMHBIN WHTEpEC
CIIELIMAJIUCTOB B 00/7acTU IPaKTUYECKON Me-
nuuMHbl. Cpeay U3BECTHBIX HA CEroAHsIIHUI
[IEHb COEIMHEHWI — CUHTETUYECKUX [IOHOPOB
NO [47] — 6u- u MoHosnepHbie [Fe—S] HUT-
PO3UIIBHBIE KOMIIJIEKCHI O CHX TIOp OCTAIOTCS
MaJIOU3YYEHHBIM KJIACCOM, HECMOTPSl Ha To,
YTO MpeuMyllecTBa UX MCII0Nb30BaHUS Ha
MpaKTUKe JIJIs HampaBJeHHOW TOCTaBKW MOHOOKCHIA a30-
Ta HeCOMHEHHBI. [IpyMeHeHne UX B KayecTBe aabIOBAHTOB
B XMMHO- U palUoTEpaniui OTKPhIBAET HOBbIE MEPCIEKTH-
Bbl W1 9(PHEKTUBHOrO JeueHuUs 3710KauYeCTBEHHbIX HOBO-

NH4OH
FeSO, + NaNO; + (NHg)2S — > NH4[FesS3(NO)7]

obpaszoBanuii [48—51]. CoeauHeHuss 2Toro Kjiacca CIO-
COOHBI MOAABJATL arperauuio TpPOMOOLMTOB 1 MHULIUUPO-
BaTh CUHTE3 CTpecc-OeNKOB, YCHTWBAIOIIMX 3alllUTHBIC
cuctembl opranusma [52]. HwurposunbHbie [Fe-S| kowm-
TUIEKChl MOIYT ObITb KCII0/b30BAaHbI TakXe /Ul CO3JaHUS
HOBOIO Kjacca cepaeyHO-COCYIUCThIX JEKAPCTB: BBEACHUE
WX KWBOTHBIM OCTa0sIeT arperaiuio TpOMOOIIUTOB, CHU-
JKaeT KpOBSAHOE JaBlicHWE, BBI3BIBAET pacciiabieHhe cocy-
noB [53—56].

H3BecTHO, 4TO in vivo cepa-HUTPO3WIbHbIE KOMILIEK-
CHl KeNle3a CYIIECTBYIOT B IBYX dopMax: MOHOSIePHOM
[Fe(SR),(NO),]~ [57, 58] u ousinepHoii [Fe (SR),(NO)4]
[59—63]. Mexny stumu dopmamu Hab10qa€TCA TMHAMU-
4yeckoe paBHOBeCHE, 3aBUCsIIee OT KOHLIEHTPAllMK TUOJIOB
B (DU3NOTOTHYECKIX YCTOBUAX. MoHOSAEepHBIE AWHUTPO-
3UTbHBIE KOMTIIEKCHI Xele3a WICHTHGhHUIINPYIOT B PacTBO-
pax no xapakrepHomy DIIP curnany ¢ g = 2,03 [64] . Bo-
TIPOC O CTPOSHWM W CBOMCTBAX OWAMCPHBIX Kele30-cepa-
HUTPO3WIbHbIX KOMILIEKCOB CErofiHs TakXke aKTUBHO 00-
CyXXIaeTcsl, M €MMHOr0 MHEHMSI Ha ITOT CYET IOKa He Cy-
mecTByeT. Ilpemmonaraercst, HampuMep, YTo OHMSAACpHBIC
komrnekebl xene3a [Fe,(SR),(NO)4] B pactBope Tipen-
CTaBISIOT cO0O AMMEpPHbIE AacCOLMATbl MOHOSAEPHBIX
JUHUTPO3WIbHBIX KOMILIEKCOB Kenesa [65, 66]. ITouck u
ViccNeoBaHWE CBOMCTB HOBBIX CMHTETHUECKUX HUTPO3UI-
THOATOB Kelle3a HeOOXoANM AJIsT TOHUMaHUST HCTHHHOTO
CTPOEHMS MOJOOHbBIX COEAUHEHUIA.

[lepBblii CUHTETUYECKHUI aHAIOr HUTPO3WUJILHBIX HeTe-
MOBBIX KeNTe30-CEepPHBIX OeKOB — «KpacHas cojib» — ObI-
na BeieneHa PyccuHoM B 1958 Tomy [67]. TToske MeTompr
noJiydeHnsi cojieii ¢ auaHuoHoM [FeySH(NO)4J2~ Obtn
YCOBEPLLEHCTBOBaHbL [68]:

ROH

Ro[FeSx(NO)4]

Q/NHal
(QaN)2[FeSx(NO)4]

YCTaHOBJEHO, UYTO MCIOJb30BaHUE TETPasAEPHbIX XKe-
JIe30-CepHBIX  KJIacTepoB —  coliei ¢  aHWOHOM
[FesS3(NO);]!~ — B KauectBe NO [I0HOpPOB He TIpeCTaB-
JIgeT MPaKTUUECKOro HMHTepeca. DKCIEPUMEHThI Ha Kyjb-
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Puc. 1. Ctpykrypa mmamnona [Fe;S;(NO)4]2~ — «kpacHoit
com Pyccnna»

Typax KJIETOK M Ha ABYX HEOIUIACTUYECKUX KIECTOUHBIX
qvausx uenoseka (SK-MELI188) u mpimm (S91) [51]

mokasanm, 4YTO TeTpasiaepHbIi KOMTIJIEKC
[FesS3(NO);]!~ uurorokcuuen [43, 7]. UsBecTHblii Xene-
30-CEPHbIi1 HUTPO3WILHbII KOMILIEKC cocraBa

[FesS4(NO)y4] [73] — «kybaH» — Takxke oOnafaeT BbICO-
KOW TOKCMYHOCTBIO M HE pacTBOPWM B Bojic [44].

«KpacHasa coabp Pyccuna» MmeHee TokcuuHa u Oojee
doToakTBHA: 3HAYEHHSI KBAHTOBOIO BbIXOJA COCTABJISAIOT
0,09—0,40 B 3aBUCMMOCTH OT DPACTBOPHUTENSI W JIPYTUX
ycnoBwif.  JIMaHWOH  OWSIIEpHOTO — cepa-HUTPOSUIHLHOTO
KOMILIeKca Xenesa (puc. 1) nmeer mpuoavkeHHywo D), —
cumMmeTpuio [69—71]. [Ba atoma Fe cBsizaHbl ¢ OByMms
MOCTHKOBBbIMM aToMaMu cepbl U AByMsl auraHiamu NO.
Paccrosnue Fe...Fe cocrapnser 2,700—2,720 A. Atombl
JKeJae3a KOOpAWHUPOBaHB aToMaMu cepbl 1 NO TpyrmmamMu
M MMEIOT MCKaXeHHO-TeTpaziapuueckoe crpoeHue. Ppar-
MmeHTl Fe—N—O uMeloT McKaxeHHOe JMHEMHOe CTpoe-
Hue. 3HadyeHns yrimoB Fe—N—O HaxonuTcs B WHTepBaie
164—168° (Tabn. 1). Meromamu PCA u amepHoil Tamma-
pe3zoHaHcHol cnekTpockonuu (SII'P) mokaszaHo, uro Ha
crpoeHue anuoHa B coiax cocraBa Qu[Fe;S»(NO), 2~
OKa3bIBAIOT 3aMeTHOE BIWSHWE pa3Mep W CTpOcHWE Ka-
THOHOB [69, 72] (Tabm. 2).

Ipumenenve coneit ¢ amanuoHoMm [FeySH(NO)4J2~ B

0lBar

s

~r
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Puc. 2. Kpucranmieckoe cTpoenne KOMILIEKCa
Nay[Fez(S,03)2(NO)4] - 4H,0

KayecTBe [JOHOPOB MOHOOKCHMIA a30Ta, TEM HE MeHee,
OTpaHUYEHO WX KpaifHell HeyCTOWYMBOCTHIO: B pacTBOpax
KOMTIJIEKCHI TTPEBpaIaloTesl B «UepHy0» coib [73—75]:

M* + 4Fe,8,(Noy2- O
~ 2FesS3(NO);~ + 282~ + N,0 + H,0
Peaxuuein «kpacHoii comu PyccuHa» ¢ aakuiraaoreHu-
JamMa  [76—81] ObImM cUHTe3WpoBaHBI GoJlee YCTONUMBBIC

«S(bﬂpbl KPacHOM  coim PYCCI/THB_» — KOMIIICKCBI C
R = CH3, CH3CH2, C6H5CH2, HOCHzCHz, O3SCH2CH2:

[Fe,S»(NO)4]2~ + 2RHal — [Fes(SR)»(NO),| + 2Hal~

BriokupoBka aTOMOB cepbl B JUaHUOHE
[FeySH(NO)412~ samectuteniem R = S,03 mossonsieT mo-
JlydaTb AMaMarHuTHble OMsIAepHbIe [y-S-3aMelleHHbIe
THOCYNIbthaTHBIE KOMTIJIEKCHI 1o cxeme [73, 82]:

2FCSO4 + 4M25203 + 4NO -
M;[Fe(S5203)2(NO)4] + M3840¢6 + 2M,S04
M = K*, Na*
B 3THX coemMHeHNSIX MOCTHKOBBIN aroM cephl, Kak W B
«adupax», cBsa3aH ¢ 3amectuteieM R = SOj [83] (puc. 2).

Tabauuya 1

Cpemme 3HAYEHUSA OCHOBHBIX JJIMH CBSA3el n YriioB Cepa-HUTPO3UIbHBIX KOMILUICKCOB 2KeJjie3a

Coenunenne N—-O Fe—N Fe—N—O Fe—S N—Fe—N Fe—Fe
NHy[Fe4S3(NO),] - H,O (N—O0), (Fe,—N) Fe,—N—O (Fe,—S) 2,205 (N—Feg—N) (Fe,—Feg) 2,697
1,160 1,651 176,5 (Feg—S) 2,256 116,8 (Feg—Feg) 3,569
(N—O)6 (FCG—N) FCG—N—O
1,166 1,669 168,1
Cs;,[Fe;S,(NO)y] - 2H,0 1,148—1,175 1,654—1,675 163,8—167,9 2,230—2,240 112,3—114,9 2,700—2,720
{n-PryN},[Fe;S,(NO)4] - 2H,0 1,176—1,179 1,650—1,655 163,2—163,5 2,224—2,226 111,5 2,704
{MeyN},[Fea(ua-S;035)2(NO)4) 1,150—1,170 1,664—1,675 168,0—171,3 2,257—2,260 115,6 2,70
{n-BugN};[Fe)(Up-S;035)2(NO)4] 1,149—1,170 1,666—1,669 167,5—170,8 2,250—2,251 117,1—117,6 2,702
[Fex(SCsH4N)2(NO)4) 1,125—1,190 1,640—1,660 170,9—171,7 2,280 119,4 2,725
[Feo(SC4H3N,)(NO)4] 1,131—1,174 1,650—1,684 166,7—172,5 2,249—2.269 117,1—119,5 2,726
[Fex(SCoH3N4)2(NO)y4] - 2H,0 1,149—1,157 1,669—1,677 168,2—171,5 2,298—2,318 118,7 4,040
[Fe(SC,H3N3)(SC,H,N3)(NO), - 1,183—1,170  1,658—1,682  158,1—171,5 2,311 112,5 5,225

1/2H,0
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Tabauya 2

Iapamerpsl MeccOayapoBckux cnektpoB Fe3? [Fe—S| aurposnibabix kommrekcos npu 7'= 85 K, 7= 78 K(§), T= 296 K ()
W CcpelHAe 3HAYEeHHs YacTOT Kojed0anmii NO-rpymn

Ne Coenunenue Koopmumamuon- T, K &g.", mm/c AEQ™, mm/c ™, Mm/c  Vno, eM~!  Avng,
HBII y3e cm !
R R
L (rBug[Fegu SN0y Hy0 oo (SNOW B Gl 6 e
S rsodmo TeENOY o g om s
4 Csy[FesSH(NO)y] - 2H,0 {S,(NO),} 85 0,078 0,368 0,27 1676,9 —
5 (n-BugN}[Fe,S,(NOY - 2H,0  {S,(NO),} 85 0,064 0,258 0,27 1657,0 —
6 Fey(s-S)a(NO), (S3(NO)} 8 0,150 1,473 0,334 — —
7 (MesNh[Fey(1p-5,05)o(NO)s]  Fe(Sa(NO),b 78 0,163(1)§  1241(1)§  0,283)§ 1741, 1782 41
8 {EtyNhlFex(1-5,09),(NO),]  Fe{Sy(NO)y} 78 0,160()S  1277(1) S 0,283)S 1745, 1771 26
9 (n-PrNL[Fer(1-5,09),(NOY,]  Fe(Sa(NO),} 78 0,138(1)§  1,1442)§  0,26(3)§ 1746, 1772 26
10 {n-BugN}y[Fes(tr-S,03)2(NO),|  Fe{S»(NO),} 78 0,157(1)S  L1I8(1)S  027(3)S 1750, 1770 20
11 [Fey(SCsH4N),(NO),] Fe{SS(NO),} 85  0,177(1)  1,262(1)  0,320Q2) 1734, 1792 58
12 [Fex(SC4H3N2)»(NO)] Fe(SS(NO);} 85  0,169(1)  1,264(1)  0,2902) 1748, 1797 49
13 [Fey(SCH3Np»(NO)]-2H,0  Fe{SN(NO)} 85 0304(1)  0,997(2)  03052)  1732,1805 73
296 0.216(1)  0943(1)  0.237(2)
14 [Fey(CuHyN3S)(NO) - H,O  Fe{SN(NO),) 85 0293(1)  LI8I(1)  0,329(2) 1732, 1805 73
296 0,223(1)  1.223(1)  0,238(2)
15 [Fey(CH3NGS)(NO) - Hy0  Fe(SN(NO)} 85 0298(1)  1,024(1) 02602  1732,1794 75
296 0.223(1)  1.004(1)  0.252(2)
16 [Fey(CrH4NS,)(NO) - HyO  Fe{SN(NO),) 85 0.291(1)  1,008(1)  0,258(2)  1729,1790 62
296 0,216(1)  0,994(1)  0,245(2)
17 [Fex(C7H4N,S)A(NOYJ - H,0  Fe{SN(NO),} 85  0287(1)  1,076(1)  0,2902) 1725, 1802 77
18 [Fe(SC:H3N3)(SCHoN3)(NO),l + Fe{SS(NO),} 296 0,188(1)  1,118(1)  0,258(2) 1749, 1807 58
1/2H,0
19 (EtyN)[Fe(SPh),(NO),| Fe{SS(NO),} 296 0,08 0,78 — 1744,1709 35
20 [Fey(C3H3N,S),(NO)] Fe{SN(NO);} 296  0,196(1) T 1,1092) T 0,3052) T 1736, 1792 115

s

3HayeHUs AJIMH CBSA3E B 9TOM psiAy CO€AMHEHMIA OJIM3KO
K pacrmpe/ie/IeHUI0 aHaJIOTUYHBIX JUTMH CBSI3el B TeTpasi-
JNEpHBIX KoMmIuiekcax xeneza Feg [75] (tabn. 1). B Owus-
JNepHOM LIEHTPOCMMMETPUUYHOM aHUOHE
[Fex(S,03)2(NO)4]2~ xaxabli aToM Xene3a CBA3aH C Apy-
MM aTOMOM XeJle3a, C ABYMs U-aToOMaMu Cepbl U C ABYMs
aroMamu azoTa AByX rpynn NO. MOCTUKOBBIIA aTOM Cephl
cBg3aH ¢ rpynmupoBkoii SOs3;. Hamwume y MOCTHKOBBIX
atoMoB cepbl Tpynn SOj;, Ha KOTOPBIX JOKAIW30BaH OT-
pUliaTebHbIA 3apsil, NPUBOAUT K MepepacnpeicsieHUuIo
9JIEKTPOHHO! IJIOTHOCTUM B THOCYJb(MATHBIX KOMILIEKCAX
mo cpaBHeHU©O ¢ cyabpuaHeiMu  [Q4N],Fe)SH(NO)y.
TTpucyrctue tpynm SOz B aHWoHe [Fey(S,03),(NO)4J2~
BbI3bIBAET CTEpUUECKHE 3aTpyJHEHUS IS MpeBpalleHus
OusiaepHoro komiuiekca B rerpasiaepHbiii [ FesS3(NO);]~.
TuocynbdarHble KOMIUIEKCH 0Oojee  YCTOMUMBHI B
TBepIoi ase TIpW XpaHEeHWHW B TeMHOTE M B OTCYTCTBHM
BJIarM MO CPABHEHMIO C CYJb(MUAHBIMU KOMILIEKCAMU, YTO
noarBepxaaercsa gaHHbiMA MK 1 MeccObay?poBCcKoil criek-
TpocKonuu (Tabn. 2). MonenmpoBaHue Tipoliecca TMMepH-

OFe — M30OMEpHBI cIBHUT oTHOcUTeNbHO o-Fe; ™ AE) — KBaIpymosibHOe paciuervieHne; I — LIMpHHA JIMHIN

3alMM T10Ka3ajlo, uTO Ipu COJMXEHMM aTOMOB Ha pac-
CTOSTHWSI JOCTaTOYHBbIe g oOpasoBaHusl cBa3nm Fe—S
BO3HUKATM KopoTkue KoHTakTel Fe—NO n Fe—SO;
(<2 A).CxeMy [BYX2/IEKTPOHHOIO BOCCTAHOBJIEHUA TUO-
cynbhaTHOTO HUTPO3ZUIIBHOTO KOMITJIEKCa MOXKHO TIpeji-
CTaBUTb B Bude [84]:

[Fey(u-S,03)2(NO)4 12+ e — [Fey(u-S,03)2(NO)4 |3 +e—
— [Fey(p-5,03)2,(NO)4 14~ — mponyKTsi

W3 THoCcynbhaTHOr0 HUTPO3WILHOTO KOMILIEKCa Aeii-
CTBHMEM THOJIOB B TIPUCYTCTBUU H3OBITKA S;032™ W coOT-
BETCTBYIOIINX THOJOB MOXHO TaKXKe TONyYaTh «3UPH» C
R = Me, Et, i-Pr, i-Bu, n-Pr, n-Bu, Me(CH,)4 [85]. Dkc-
TpakUusl peakKlMOHHOM CMeCH METUISHXJIOPUIOM I103BO-
JIAeT BbLIENSITh HUTPO3UIbHbIE MPOAYKTbl C BbIXOAAMU A0
60% [86]. MeToa, K coXaJlecHHUI0, He TIPUMEHNAM TSI KOM-
miekcoB, HepactBopuMbix B CH,Cl,, uTo orpannuymBaet
3¢ deKTUBHOCTb ero ucnonb3oBaHusd. Ilo merony bpayspa
[87] »TM KOMILIEKChl MOXHO MOJy4YaTb C BbIXOJAMH 10O
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Puc. 3. Kpucrammyeckoe crpoenne [Fe,(SCsH4N)2(NO)4]

80%, onnako B xome peakuuu obdpasyercs Fe,O3, u MeTon
HEe TIPUMEHUM [UTSI THOJIOB ¢ HU3KUMM 3HAUYECHWSIMW KOH-
CTaHTHl OCHOBHOCTHU (PK),):

4FeSO, + SKOH + 2RSH + 4NO - [Fe,(SR)5(NO),] +
+ 4K2$204 + F6203 + 5H20

HeiliTpanbHble «3¢hHpbl» MOXHO TakxKe MOayvyaTb Aei-
cteueM AIkSH Ha  4OIO-MOCTUKOBBLIA  KOMIUIEKC
[Fe,[,(NO)4] B mpucyTeTBUM cnabbix ocHoBaHW [88] wim
ageicteueM  Alk,S, Ha  KapOOHWIBHBIN  KOMIUIEKC
[Fe(CO),(NO),] [89]. Mo mannbiM BIIP wucciaemoBaHuit
9TU peaklyM IPOTEKAIOT Yepe3 CTaauio obpazoBaHMs MO-
HOSITEPHBIX  TWHUTPOSWABHBIX ~ KOMIIJIEKCOB  JKelle3a
(AHKZXK).

CrpoeHue u MeccOaydPpoBCKUE MapaMeTpbl OMsASPHbIX
MUAMaTHUTHBIX [,S-3aMeNeHABIX KOMITJIEKCoB ¢ R =
2-MepkantonupuauHoMm  (puc. 3, coeauHenue 11 B
1aba. 2) U 2-MepKanTonUupUMMUIUHOM (puc. 4, coeauHe-
Hue 12 B Tabin. 2) GIW3KKA K TAKOBBIM JUTSI TUOCYTh(hOATHBIX
KoMTIIeKcoB (coemnAeHns 7—10 B Tabm. 2) [90, 91].

VYcraHoBNeHO, UYTO |lp-S-3aMellleHHBIe KOMITIICKCH B
TBepIoi haze AMaMarHUTHBI. KoMTIIeKCH ¢ THocymbdar-
HbIM aHMOHOM B pacrBopax naror curHan IIIP ¢ g, =
2,03 ®w W30TPOITHOW S5-KOMIIOHEHTHOH CBEpPXTOHKOI
crpykrypoii (CTC) npu KomHarHoil Ttemnepatype [83] B
pe3ysbTaTe B3aMMOJAEMCTBUSI HECIapeHHOro 3JeKTPOHa ¢
NIBYMSI SKBWBAJICHTHBIMU siapamMy azora NO JWTaHmIoB.
Oto curHan uaeHtndeH curHamam JITHKIK, koropwie 006-
HapyXeHbl B MMKpPOOpPraHM3MaX M TKaHSIX >KMBOTHBIX.
DTOT Kjaacc OMsIAEPHbIX Cepa-HUTPO3WIbHbIX KOMILIEKCOB
JKene3a, HECOMHEHHO, TIpEJCTABNsAeT WHTepec A TIpak-
TUYECKOTO WCMOTb30BaHUSA B OMOMEANITMHCKUX MCCITEA0-
BaHusiX. KBaHTOBBII Bbixoj peakuuu BbiaeneHuss NO u3
«ahupoB cosieil PyccuHa» ¢ alKuIbHbIMM 3aMECTUTENSIMU
cocrasisier 0,02—0,13. DnexrpoxuMuyeckue MCCIea0Ba-
Hud [92] mokazamm, 4To U3 1 MOIb KOMIIJIEKCa TeHepUpy-
otcst 4 Mome NO, B oTIMuMe OT «uepHOM» conu, 1 Moib
kortopoii aaer 3,7 monb NO [51]. CBeneHusa no ucciaeno-

Puc. 4. Kpucrammueckoe crpoenne [Fey(SC4H3N2)2(NO)4]

BaHWIO TIMTOTOKCUYHOCTH «3(UPOB» B IUTEpAType OTCYT-
CTBYIOT, 32 HMCKJIIOYeHMEM WHGOpMallMM O KaHLEPOI'eH-
HbIX cBoiicTBax ¢ R = CHj3 [68]. businepHble KOMILIEKCHI
M-S TMHa, Kak MokKa3ajJd HedaBHWE MCCIeJAOBaHUs, B
MPOTOHHBIX PACTBOPUTESAX pasjiaralorcs ¢ odbpazoBaHUEM
MOHOSIICPHBIX AMHUTPO3UIBLHBIX KOMTIIEKcoB ¢ g = 2,03.
Tlocnenuune aktuBupyrot IHK—pemapaiimonHsie cucte-
Mbl PE3UCTEHTHOCTH KHUILIEYHOU manouku E. coli K pazHo-
0o0pa3HbIM CTpeccaM, B TOM 4HMCIe KOHTpoaupyeMbix SOS
n SoxRS perymonamu [93]. VkazaHHble pemnaparimoHHbIS
CHUCTEMBI OTIPENENIAIOT PE3UCTEHTHOCTh KIETKM K CaMbIM
pa3HOOOpPa3HbIM areHTaMm, B TOM YHMC/e MPUMEHSIEMbIM B
Tepanuy, BKIIOYas paavaluio, aIKWIMPYIOLWME AareHThI,
aHTHOWOTUKH W JIp.

B kauectBe noHopoB NO B HacTosllee BpeMs IIpUMe-
Hsatotest pactBopbl JHKIXK ¢ t™momamu mpupoaHoro mpo-
MCXOXAEHUS: 1LIMCTEMHOM, IJIYyTaTUOHOM M APYTMMH, MO-
JIyYeHHBIMM MpolycKaHueM raszoo0OpaszHoro NO yepes
cMmech cyiabdara xenesa(ll) U coorBeTcIBYyIOLLEIrO THOIA,
B3SITBIX B MOJIBHOM COOTHOIIIEHWM | : 2, COOTBETCTBEHHO.
JAHKX ¢ mprponHbIMI TUTAaHIAMM 10 CUX TIOp HE BbIjie-
JIeHbl B KPUCTA/UIM4YeCKOM cocrosiHuu [20, 26, 94—97].
YCTOMYMBOCTb 2TUX CO€AUHEHUN B PacTBOpax HEBEIMKA,
YTO OTpPaHWYMBAET BO3MOXHOCTh WX TIpUMEHEHUS JUIS
¢dbyHIaMEHTATBHBIX U TIPUKJIAAHBIX VCCIETOBAHUI.

Tlepsorit kpucrammmueckuii ananor JJHKXK ¢ cepoco-
JepXalluM — JIMTAHAOM  MMeJd  aHUOHHYIO  CTPYKTYpY
[NEt4][Fe(NO),(SR);] ¢ R = Ph [98] u Obu1 mojiyueH
peakimeli «uepHoi conu PyccuHas ¢ audeHnncyabhuaiom
mipu 110 °C (cxema 1):

PhSSPh/KOH

Moo B (Et4N)[Fe(SPh)2(NO),]

[FesSs(NO)7] -

Cxema 1

AKTHBHbIE UCCII€AOBaHUS IOCAEAHUX JeT IPUBEIU K
VCTEIIHOMY BBIIEICHHIO W XapaKTepUCTHKE MOHOKPH-
crannoB cepocoaepxamnx JHKXK — wmogpeneit HuTpo-
3ibHbIX [1Fe—2S] deppesokcuHoB — mpu MCIOJIb30BA-
HUM B KayecTBe OMIEHTAHTHbIX JMraHaoB: N-1IpoTo-
HUPOBAHHOTO Ouc-MepkanTosTaHanasaoktaHa (Hpbme-
daco) [99], cormacHo cxeme 2, m 3-MepkanTo-1,2,4-Tpu-
azosa o cxeme 3 [100].

B MoHosiaepHOM KoMmiuiekce (puc. 5), CUHTe3MPOBaH-
HOMYy Ti0 cxeMe3 B  (U3WONOTHUYECKUX  YCITOBUSIX
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lo/ TT'®
PPN*[Fe(CO)3(NO)]” ——— PPN'[I-Fe(NO)3]~
PPNCI/ MeOH 0°C | Hzbme-daco/ TT®
Fe(CO)s + NaN O, + N&’ o NO
N
o 5/ \NO

rae PPNCI1 — 6uc(tpudenunndbocduH)aMMOHUNE XI0pUIL
[N(PPhj3),]Cl1

Cxema 2

2
[Fex(S208)2(NO)J%™ —222% » 2 [Fe(S,05),NO ] —»

+10RS, 4 0H_

a2 2[F(SRANO)

Cxema 3

(t=25°C, pH = 6,5-7,5), auranaepl HaxXoAITCSA B MPOTO-
HUPOBAHHOW W IeTpOTOHWPOBAHHONM (opMax: Ha aTrome
cepsl S(1), BcaeacTBUE MeTIPOTOHWPOBAHWSI, COCPEIOTO-
YeH OTpuMLATE/NbHbI 3apsia U oOpasoBaHHas C aTOMOM
JKejesa CBSI3b HMMeeT KOBaJIeHTHbI XapakTep. Jpyroi
atom cepbl S(2) — dopmaabHO HeWTpalieH W o0OpasyeT ¢
aToMOM KeJle3a JOHOPHO-aKIEeNTOPHYIO CBSI3b.  3apan
NO-rpynn 61130K K HyJI€BOMY.

Ilo panHeiM MK cnekrpockonuu B MOHOSLIEPHOM
KoMmruiekce (coenuHeHue 18, Tabn. 2) Hambojee WHTEH-
CHBHBIMM SBJISIIOTCS TIOJIOCHI TIOTJIOMICHWSI, OOYCIOBJICH-
Hble Konebanuamu NO-rpynn (1807 u 1749 cm~! ¢ nue-
yom npu 1725 ecm~!). MeccOayspoBckuil CIEKTp KOM-
myjekca uMeeT AYyONeTHYIO CTPYKTYpy W 3HAayeHUs Tiapa-
METPOB MeccOayspOBCKUX CITEKTPOB, Gojiee, YeM BIOBOS
MPEeBbILIAIOT TAKOBbIE ISl M302JEKTPOHHOIO aHUOHHOIO
MOHoOsiAepHOro komiuiekca [98] (coeaunenue 19, tabiu. 2).
AHaJIu3 OCHOBHbIX MEXATOMHBbIX PACcCTOSIHMA W YIJIOB B
HENTpadbHOM KOMIUIeKce (coenvHeHue 18, Tabn. 2) mo
CPaBHEHMIO C TaKOBBIMM B aHWOHHOM (coennHeHue 19,
1abj1. 2) nokaszaj MX HeOOJIbIIMe OTIMYUS. 3HAYMUTEIbHOE
yBeJWYEHUE M30MEPHOTO CABWUIa HEUTPAJbHOIO MOHO-

Puc. 5. CTpykTypa MOHOSIEPHOTO AMHUTPO3MILHOIO
KOMILICKCa [Fe(SC2H3N3)(SC2H2N3)(NO)2] * 1/2H20

SMEPHOTO KOMTIIEKCa, BEPOSITHO, CBSI3aHO ¢ HEOOBIYHOM
xoopauHaumein 1,2.4-rpuaszon-3-tuona (STriaz): B ¢popme
TUOHHOTO ¥ TMOHATHOIO JIMTAHJOB. YIJIMHEHHE CB3eil
Fe—(STriaz)~ mo cpaBHeHuto ¢ Fe—(SPh)™ mpuBomut k
YMEHBIIIEHUIO 4s 3JEeKTPOHHOI TIIOTHOCTM Ha aToMe Xe-
Jie3a U, COOTBETCTBEHHO, K YBEJIMYEHUIO H3O0MEPHOIO
capura. Kpome Ttoro, BKjIal B yBeJWYeHUE H3OMEPHOIO
CABUIA IOMNOJHMTEIbHO MOXET BHOCUTbL OcjlabjieHue O-
JOHUPOBaHMSA OT TUOHHOrO JIMTAHAA HA aroM Kele3a,
TaKXe CBI3aHHOE C YMEHBINIEHUEM 48 3IEKTPOHHOM TITOT-
HOCTW Ha siipe Xeies3a. bomblmas aciMMeTpusT pacrpese-
JIEHUS1 OKpYXalolMX 3Keje30 3apsioB B xpomocdope
FeT!(SOST™NN) no cpasnenunio ¢ Fet!(S™S™NN)~ kaue-
CTBEHHO OOBACHAET BO3pACTAHME 3HAYeHUA AEg B MOHO-
SMEPHOM HEWTpPATbHOM KOMIIIEKee TO0 CpPaBHEHWIO CO
3HAYeHWEM KBaIpYMOJIBHOTO pacHIeTIeHNss B aHWOHHOM
MOHOSIIEPHOM KOMILIEKCe.

Cienyer OTMETUTDb, UTO A30TeTePOLUKINYESCKUE THOJIbL
0071a1al0T BBICOKMM  KOOPAWHAIIMOHHBIM  TTOTEHIIHAJIOM
[47], BcneacTBYEe HATWYWS B HUX CTPYKTYpPHOTO (hparMeH-
Ta iI-N—C—S. TTosTomMy B peakiu KoMTUIeKcooOpa3oBa-
HUA B TIPUCYTCTBUM KoopAWHHUpYIomero xenezo NO ux
MOXHO MCIOJb30BaTh B KAuecTBe JIMIAHAOB I MoJy4e-
HUS YCTOMYMBLIX OusiaepHbix [101] HuTpo3wibHbIX [2Fe—
2S] xowmminekcoB. B ocHoBe MeToma neXWT peakius o0-
MeHa THOCYb(MATHBIX JTUTAHIOB Ha TETEPOITMKITNYECKUE B
GU3MO0NOTUYECKUX YCI0BUAX 110 cxeMe 4 [84], mo3Bosio-
11lasd BapbMpOBaTh JUrAaHAaMM C pa3MYHbIMK OUOJOrMYe-
CKUMM (DYHKIIHSIMU:

[Fex(S:03)2(NO)J> 252 5. [Fe(S203)2(NO)2]*> —>

+2RS,20H

asop . FeSR2ANON]

Cxema 4

Komiiekcbl MMEIOT LEHTPOCUMMETPUUYHYIO TUMEPHYIO
OusagepHylo CcTpyKTypy. Atom Fe o0OpasyeT oaHy cBs3b
Fe—S c ogaum, a apyryro Fe—N ¢ apyrum reTopoimkim-
YyeCcKUM JTaHAoM. CBsA3bIBaHWE JWTAHIOB C aTOMaMH
Kejieza MPOMCXOAUT MOCHUKOGLIM CHOCOO0M 4Yepe3 aTOMbl
cepbl W azora Wp-S,N (n!-S, nl-N). CywecrsoBanue mpo-
TOTPOIIHOIO TayTOMEepHU3Ma B pacTBOpax IeTepOLUKINYe-
CKMX THOJIOB OOYCIaBIWBAaEeT /Ba Criocob0a KOOpAMHAIIUUA
a3areTepoOIIMKIIOB ¢ aTOMOM 3Kele3a: B THOHHOM hopMe
(HarpuMep, coemnHeHWe 13, Tabm. 2) (pvic. 6) U B THONb-
Holl ¢opme (coeauHeHnue 20, Tadn. 2) (puc. 7). Arom Fe
o0pasyer oaHy cBa3b Fe—S ¢ oanum, a apyryio Fe—N ¢
JPYTUM TETOPOIMKINYSCKUM JTUTaHaoM. OCHOBHBIC IJTH-
HBI cBsizeld, yroB U mapamerpbl AP u MK crekrpos
pU-N-C-S komruiekcoB TipesicTaBlieHbl B Tabnumax 1, 2.

MoHokpuctanibl Ui-N—C—S KOMIIJIEKCOB B OTIMYNE
OT JMaMarHUTHBIX Hp-S-3aMellleHHbIX THOCYJbMATHBIX W
THOHATHBIX KOMTUIeKcoB, aaioT OIIP curHam, KoTopwlit
TpecTaBisier cobol JopeHIeBy JuHWI ¢ g = 2,032 u
wpuHoii 6—10 MT. OueHka uKcia HecllapeHHbIX 2JIeK-
TPOHOB, IPUXOASIIMXCSA HA ONMH aTOM XKeJe3a, IpoBe-
JeHHasg Ha OCHOBAaHWW W3MepeHWs WHTeHcuBHocTH BITP
CHUTHajJa OT obpaslia ¢ W3BECTHON Maccoif, MacT 3HaueHWe
1,0 £ 0,2. ®aktnyeckn, 3d7 -KoHbUTYpauns B TeTpasi-
puyeckoif KoopauHaIMM uMeer cnuH S = 3/2, obGpaszo-
BaHHbIA TpeMsl HeCMApEeHHBbIMU JIEKTPOHAMM, JIOKAIKU30-
BaHHBIMU Ha dr-opoutansx. B manHoM ciydyae cymmap-
Hblii CIMH MNapaMarHUTHOTO LIEHTpa, OINpeAeseTcsl HOo-
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Puc. 6. Kpucrammyeckas CTpyKTypa OMsIepHOrO KOMILIEKCA
[Fe;(SC2H3N4)2(NO)4] - 2H,0

o N

Puc. 7. Kpucrajmmdaeckas CTPYKTypa OMSIEpHOro KOMILIEKCA
[Fez(C3H3N2S)2(NO)4]

HoM Fe(d7) (S = 3/2) B muMmepe M IBYMS CBA3aHHBIMH C
HuM NO-rpynnamu (S = 1/2). [Ipu obpazoBaHUM KOBa-
JIEHTHON CBA3W Kaxblif n3 T-NO 37eKTPOHOB CIapHBa-
eTcs ¢ OIHWM W3 dre=s3nekTpoHoB Fe, mpuBoast kK cymmap-
HOMY CIIMHY MapaMarHUTHoro leHtpa Sy = 1/2.

CornacHo [10], anekTpoHHas IUIOTHOCTb CBSI3U Me-
Tamn—NO MoxeT OBITh YIOBICTBOPUTEIBHO OIMCaHa
TpeMsi opMaMu, peaTu3yIoIIMMNCS B 3aBUCUMOCTA OT
MNpUPO/Ibl METALIA U JIMTAHIOB, OKPYXKAIOLIUX €ro:

[MD+ - NO*|] o [M7"" = NOJ] o [M"*TDH+ —NOJ

OnekTpoHHasi ToTHocTh I Xapakrepusyercs KOpPOT-
KUMU mauHaMu cBs3eii M—NO, BbICOKMM 3Hauye€HUEM
4yacToT BajJieHTHbIX Konebanuii NO-rpynn  (1650—
1985 cm 1) m smekrpodmabHON akTWBHOCTEIO. ISt 271€K-
TpoHHoi 1aotHoctu III, HaoGopor, xapakTepHbl ymIu-
HeHune cBs3eft M—NO, yMmeHbllleHWe 3HAuYeHWs 4YacToT
BaJIeHTHBIX Kojebanmit NO-rpynm (1525—1590 cm 1) u
HyKJeodbUIbHas aKTMBHOCTb. bosiee TOro, cyiiectByer
pasHooOpasue reomerpuu cBsazu M—NO (puc. 8). Ju-
HetiHasg cBsizsb M—NO noMuHUpyeT 1mbo Gnaromapsi yac-
TUYHOMY TIEPEKPBIBAHUIO 3aMojTHEHHOU 1 opouTtanu NO n
He3aHATol d7? opbutaau uoHa Mertawia (NO gsiasgerca

®g (O

[ S e

v
'Mb o - [ - D\.,O

Puc. 8. /Imarpamma MoJjieKyJspHoii opontaim M—NO u reomer-
pus M—NO-cBa3n

T'eomeTpns T'uOpnamsanns VNO , eM !
aroma a3ora
JIMHeHast sp 1650—1985
M=—N—/7=0
yIJIoBast sp? 1525-1690
M—/—N,
AN
N O
MOCTHKOBasI sp? 01500
o
N
(p-NOYM M
‘O sp3 01330
N—M
VAN
(l-NOYM M

O-JOHOPHLIM JIMTAaHIOM), JMOO B pe3yabTaTe T-00paTHOIo
JOHUPOBAHMSA M3 3alOJHEHHOH T MoHAa MeTaljla Ha aH-
TUCBA3bIBaIOLLYI0 TCopoutans NO. DTo BeleT K necTabu-
nm3auuu dz? opouraau. Yriaosas M—NO c¢Ba3b BO3HUKA-
€T 6/aronapsa MepeKpbIBAHUIO dz2 OpOUTAIU U TT OpOUTALU
NO. Br0, HaoboporT, crabunusmpyeT dz? opburtanb. B
[2Fe—2S] n [1Fe—2S] AWTpO3UIBbHBIX KOMILIEKcax 3Ha-
YeHUs 4YacTOT BaJleHTHbIX KojeGanuii NO-rpymnmbl jexar
B obnactu 1657—1807 cm~!, 3apan na NO moxHo ¢op-
MaJibHO CUWTaTh HEWTpaJIbHBIM, T.€. aToM Xeneza dop-
ManbHO Haxomutcsa B coctogHmm Fe(+1) (d7, S = 1/2)
wid cornacHo mpuHatomy «E—Fi»  obosHaueHM1o
[99, 102] — cymmupoBanuto Fe” d-371eKTpoHOB M KOJu-
yecrsa NO-nurangos — kak {Fe(NO),}9.
BnekTpoHelTpaibHOocTy NO-rpynmn o3HayaeT, yTo ma-
pa 37IeKTPOHOB CBSI3U pacrpeliesieHa TIopoBHY Mexay Fe u
NO. Cwmemienne map Ha Fe nmpuBoaut K KoHpuryparmm
Fel=(d9)—2(NO*); cmemenne nHa NO — K
Fe3*(d5)—2(NO?7) xoHburypauuu, CyMMAapHbLd CIIUH
S; = 1/2 nipu 3TOM He MeHsieTcsl. 3aBUCUMOCTh MarHuT-
HOI BOCIIPUMMYHMBOCTA OT TemIiieparypsl B P-N—C—S
chcTeMax oNWchiBaeTca 3akoHoM  Kropu—Beiicca ¢
0 08 K 1 >(pdpekTuBHBIM MAarHUTHBIM MOMEHTOM, IIPUXO-
aawmMca Ha oauH atoM Fe (Wug¢), pasubim 1,85 uB [82,
101, 103]. IlomydeHHOE 3HAYEHUE gy ONM3KO K YMCTO
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CIIMHOBOMY 3HAYE€HMIO ISl OMHOTO HECMApEeHHOro JIEKTPO-
Ha (1,73). OrcyrcTBUE CHMIIBHOTO OOMEHHOTO B3aWMOJIEHCT-
BUS coTyiacyeTcsl CO 3HAYNTENIbHBIM YIAICHEM aTOMOB Ke-
nesa apyr or apyra (Fe...Fe npesbiuaer 4 A) B 6usnepubix
p-N—C—S Xe/1e30-HUTPO3UIbHbIX KOMILIEKCAX.

3akmnoyenne

TpenmytiecTBo pa3paboTaHHEIX TTO0 cxemMaM 3 U 4 Me-
TOMIOB CHHTE3a COCTOUT B TOM, YTO B (DU3MOJOTHUSCKUX
yeaoBusix (f = 25 °C, pH = 6,5—7.5) MoxHO moJiyyaTb U
BbLAEATb KpUCTALIMYEeCKHe OM- U MOHOSAEPHbIE HUTPO-
3USTbHBIE KOMIIJIEKCHI Kele3a — aHaJloTM HUTPO3UIBbHBIX
HETEMOBBIX TIPOTEMHOB ceMelicTBa «g = 2,03» ¢ BBIXOmaMM
60—90%. KomIuiekchl Xeje3a ¢ a30reTepoLUKINYeCUMU
JIMTaHAAMU UMEIOT B CBOEM COCTaBe OJHOBPEMEHHO [IBe
ouoxnmmueckre yHKIIMOHanbHbIe Tpynmibl: NO- (paano-
, XeMOCEHCHOWIM3aTop, oOalaoIii Ba3oANIaTaTOPHON
aKTUBHOCTbIO) M RS-rpynmy (Bxozasilylo B COCTaB aHTU-
OakTepUaAbHbIX W MPOTUBOBOCIAIUTEIbHbIX ar¢HTOB, UH-
rnéuTopoB depMeHToB, aHTMMeTabonuToB). Cpeau Jv-
TaHAOB, O0ONamaOIINX aHTHOAKTepWadbHOW W WHTHUOU-
pylolliell aKTMBHOCTbIO, MNPEACTABISAIOT HMHTEpec 2-Mep-
KantobeH3umuaazon — uHruburop cAM®P-dochoausc-
Tepasbl; 2-MepKanToOeH3TUA30]1 — WHIMOUTOp Ioaude-
HOJIOKCWIA3bl, TIPOSIBNISIET aHTUMUKPOOHBIC CBOMCTBa
[104]. Tuomrpon3BOIHBIE TPUA30JIOB M TETPA30JIOB TTPOSIB-
JIAIOT IIUPOKUI CIEKTP aHTUMUKPOOHBIX U MPOTUBOTrpUO-
KOBBIX CBOMCTB, OJOKUPYIOT oOpa3oBaHue S-pudbocom,
JAHK, narnbupyoT 6nocuaTe3 prbodnasuHa [105—107].
WM3BecTHO, 4TO 2-MEpKanTONMUPUANH — TIOTeHIIMATBHBIH
AHTUMETAa0O0UT NMUPUMHUAMHOBBIX OCHOBAHWM HYKJIEUMHO-
BbIX KHCIOT, (apMakojJoruyeckoe JefcTBUE KOTOPOro
MONOOHO IeHCTBUIO 6-THOTYaHWHA W 6-MepKamnTolypHuHa
— TIpenaparoB, TMPUMEHSIONINXCS B KIMHUYECKON TIpak-
TUKE IpU JeYEHUU OCTIPhIX Jekiko3oB. B paborax [108—
111] ©Ob1 NpPOAEMOHCTIPUPOBAH AHTHUHEOILIACTUYECKUN
3¢ deKT KOOPAWHAIIMOHHBIX COSMUHEHW MeTaJyIoB ¢ TTH-
PUIVH- W TIUPUMUAMHTHONAMU. M3ydyeHne ycioBuii cra-
Ouanzauun 1 GU3UKO-XMMUYECKux cBoiictB [82, 84, 93,
112] AMaMarHuUTHBIX py-S- ¥ mapaMarHuTHeIX P-S—C—N-
MOCTHUKOBBIX CTPYKTYp IIOKa3ajo, 4YTO OTH COESIMHEHHs
MOIYT CJIYXUTb aA€KBaTHbIMKW MOJEJAMU aKTUMBHbIX yua-
cTkoB HUTpo3unbHbIX [2Fe—2S] u [1Fe—2S] deppenok-
CHHOB W MCTIONBb30BaThCd s (DYHAAMEHTATBHOTO H3yYe-
HHUS MeXaHM3MOB peakiivii dHaoreHHoro NO M €ro MH-
TEPMENHaToB.

BreisiBiieHa W M3ydeHa WX a0dbiO6AHMHAS AKMUBHOCHb
[113] mpn KoMOWHAIIUM C TPOTHMBOOTYXOJEBBIMU TIMTO-
cratukaMu: aobapieHue NO-goHOpa K LIMCIUIATUHY MpU-
ponuT K 100% BbDKMBAHUIO XKUBOTHBIX C Jelikemueid P388
(Trpy MOHOTEpaNM UCTITATUHOM BBIXWBAeT 67% KWUBOT-
HBIX). Armumemacmamu4eckas aKmuéHoCcms BOJOPACTBO-
PUMBIX |lp-S-KOMIIJIEKCOB TIOKa3aHa Ha MejaHoMe B-16,
kapiimHoMe sierkux JIstonca (LL). Tlpemaparsl wHTHOWM-
PYIOT POCT MOAKOXHO TPAHCIUVIAHTUPOBAHHOM OIYXOJIHu
AKATOJI. CunTte3npoBaHHble KOMILIEKCHI I1OKa3aiu 6d-
300UAAMAMOPHYI0 AKMUBHOCMb. TIPOJIOHTUPYIOIIee peylak-
cupyoliee AeiicTBAe TIpH KoHLeHTpanusx 1076—1075 M.
HccnenoBanusi BbIMOJHEHbl HA CErMEHTAX IPYAHBIX a0pT
Kpbic. JloHMpOBaHME MOHOOKCHIA a30Ta HAUMHAETCS MpU
koHLeHTparmyn 1076 M m mpomncxomnT 6e3 dhepMeHTaTHB-
HoO#l M (hOTOAKTHBAIIMM. YCIEITHO HauyaThl MCCIeMOBaHMUS
eenemuyeckoli akmuenocmu [114] Ha MONEKYISIpHOM U
KJIETOUYHOM YPOBHSIX C MCIIOJIb30BaHWEM KOMILIeKca Oak-

TepUATbHBIX LITAMMOB E.coli cO cIUTBIMU ONEPOHAMU U B
onbitax ¢ S.typhimurium TAI100. SOS-, SoxRS-uHayim-
pytolliasi akTMBHOCTh HOBBIX JoHOpoB NO comnocraBuma ¢
aKTMBHOCTLIO Haubojee cuwibHOro u3 SOS-MHAYKTOPOB —
DNICqys M 3HAUUTENBHO IPEBOCXOAUT MUCIIONb3YEMbIid B
KJIMHUYECKOW TIpaKTWKe HUTPOMpyccuja HaTpus. Myrta-
TeHHasT aKTUBHOCTh BCEX CHHTE3WPOBAHHBIX JOHOPOB MO-
HOOKCHAA a30Ta He OOHapyxkKeHa.
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