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IoppupuHbI

Fem (OT rpey. haima — KpoBb), HebenkoBas
4YacTb remornobuHa

DyHKIIUY B OPTaHU3ME:

neperoc O, U3 OPraHoOB bIXaHUS K TKaHSIM

3a cYeT KoopJauHanuu ¢ Fe (okcurenanus);

neperoc CO, U3 TKaHEH B OpraHbl JbIXaHHsI

B pesynbrare peakiuu CO, ¢ NH, -rpynmnamu robuHa (kapOremorinoouH)

CH=CH, Ch,

H,C /%x CH CH=CH,

CH,CH,COOH CH,CH,COOH

I{UTOXPOMBI, CIIOKHBIC JKEJIE30COepIKaIe OCIKU:
KJICTOUHt JbIXaHue, (POTOCUHTE3, MUKPOCOMATLHOCOKHUCIICHUE



IoppupuHbI

ITornomasi KBaHT CBETA, MOJIEKYJIa XI0poduiia
NEPEXOUT B BO30OYKAEHHOE COCTOSHUE
(JUTUTENBHOCTH KU3HU CUHTJIETHOTO
BO30YXKAEHHOTO COCTOSIHUS 0KoJIo 107 cex),
KOTOPOE MOXKET MEePEXOAUTH B JOJT0XKUBYILECE
TPUILIETHOE BO30YKIAEHHOE COCTOSTHUE C
JUIUTEJILHOCTRIO »KU3HU 10 107 cex.
Bo030y:K1EHHBIE CBETOM MOJIEKYJIbI
CxH300C~CH;  COOCH; XJopoduiiia CrnocoOHbI IEPEHOCUTH DJIEKTPOH
curon OT MOJIEKYJIBI-TOHOPA K MOJIEKYJIE-aKLEIITOPY.

BxoauT B cocTaB XINOpoMUINa - 3ei1éanlii MUTMEHT PACTEHHH,

C IIOMOIIBIO KOTOPOIO OHH YJIABJIUBAIOT SHCPIUIO COTHCYHOTO CBCTA U
OCymecTBILIIOT hoTocuHTe3. JIOKaTM30BaH B OCOOBIX KJIETOUYHBIX CTPYKTYpax
— XJIOPOIIIACcTax Ui XpoMarodopax U CBs3aH ¢ OCTKaMHU W JIAITHIAMHU
MeMOpaH.

CBeT, nmorJioiaeMbplit X., BbI3bIBAET B KJIETKAX TaKXe AP.
(OTOOHMOJIOrMYECKHUE ABJICHUSA. MHAY UUPYET F€HEPALUIO
AJNIEKTPUYECKOr0 MOTEHLMAIa Ha MeMOpaHax XJIOPOTIacTOB,
BJIMAET HA ABUXKEHUE OJHOKJIETOUHBIX OPTAHU3MOB (dototaxcuc) 1 T.4
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MeToabl MOJy4YeHHUS MOP(PUPUHOB
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MeToabl MOJIYyYEeHUSA JUNHUPPOJIOB
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MeToabl moJiyuyeHUss MOPpPUPUHOB
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MeToabl MOJy4YeHHUS MOPPUPUHOB

Scheme 1.4

Developed by Fischer



XMMHYECKHE CBOUCTBA MOPMUPHUHOB
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Fe, Zn, Cu, Ni, Ru, Mg, Rh

_ Mg, Fe I\ Na*or K*
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XMMHYECKHE CBOUCTBA MOPMUPHUHOB

Et Et Et Et
Et Et
1 TBEAH
2. NaCNMeOH CN
)
3 H
Et Et
Et Et
scheme 1
tris(p-bromophenyl)ammoniumyl hexachloroantimonate
(TBAH)
Et Et Et Et
Et Et Et
HN S N(CHNH
CHO&: =/ _ CHNH{CHIN N
- NaH/THF =/
Et Et Et
Et Et

Scheme 3



XMMHYECKHE CBOUCTBA MOPMUPHUHOB
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XMMHYECKHE CBOUCTBA MOPMUPHUHOB
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XMMHYECKHE CBOUCTBA MOPMUPHUHOB
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XMMHYECKHE CBOUCTBA MOPMUPHUHOB

‘ 120, 80 %
1. THF, x RLi, 30 min
2. H,0, DDQ

2 R
R

121 R=1Bu, 4 % 126 R = nhexyl, 61 %

122 R=n-hexyl, 48 % 127 R=Ph,43 %

123 R=Ph, 17 % 128 R=08Y.290%

124 R = nBu, 48 %
125 R=2-MeO-Ph, 17 %



XMMHYECKHE CBOUCTBA MOPMUPHUHOB

Scheme 9. One-Pot Two-Step Reaction of 5,15-Disubstituted
Nickel(ll) Porphyrins with RZLi/R%I?

R1
58 R'=Ph
67 R'=nBu
R1
a-d l
R1
R® R?
Rl

R >>
2
34 35
R' R? R3 yield (%)

68 | Ph nBu nBu 92
69| Ph Ph nBu 90
70| Ph Bu CH,CH,CH,CH,l 79
71| Ph  Ph CH,CH,CH,CH,I 71
72| Ph Bu CH,CH,CH,CH,OH| 48
73| Ph Ph CH,CH,CH,COOEt| 52
74| Ph Ph CH,CH,CH,CN 80
75 | nBu Ph CH,CH,CH.CN 62
76 | Ph Ph CH,CH,CH.CH,Br | 24




MoHOKOOpAMHANMSA TAPUIAUHOB

CN
LT T ) 1
N N N N

3,5-Cl,Py 4-CNPy Pyndine  2.MePy

N/
N

Belielle

4

N" N

- o

4-MePy  24-Me,Py 4-NMe,Py piperidine

Table 1. Association constants of ZnOEP with pyridine derivatives’

Run Porphyrin Ligand” pK.,* log K KM
1 ZnOEP 3.5-Cl,Py 0.67¢ 2.10 1.26 X107
2 ZnOEP 4-CNPy 1.90 3.01 1.02x10°
3 ZnOEP Pyridine 5.17 3.37 2.34x10°
4 ZnOEP 2-MePy 5.96 1.84 6.93x10'
5 ZnOEP 4-MePy 6.00 3.67 4.68x10°
6 ZnOEP 2.4-Me,Py 6.74 2.25 1.78 X 107
7 ZnOEP 4-NMe,Py 9.71¢ 4.66 4.57x10*
8 ZnOEP Piperidine 11.1 4.55 3.56 x10*




MoOHOKOOpAMHAIIAA AMHHOB

R=H, ZnTPP
R =Me, ZnTTP

Table 2. Association constants of ZnTPP and ZnTTP with amines”
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Run Porphyrin Ligand pK.," log K KM Solvent Reference
| ZnTTP Pyridine 5.17 3.52 3.3%10° Toluene 8
2 ZnTTP 1-Melm 7.06 4.66 4.6x10* Toluene 8
3 ZnTPP 1-MeIm 7.06 4.73 5.4x10* Toluene 9
4 ZnTPP Im 6.99 4.73 5.4x10* Toluene 10
5 ZnTTP n-BuNH; 10.64 4.4 2.5%10* Toluene 8
6 ZnTTP Et,NH 10.8 3.15 1.4x10° Toluene 8
7 ZnTPP EtzN 10.72 I.1 1.3x 10" Benzene I
8 ZnTTP Azetidine 11.29 5.51 3.2x10° Toluene 8
9 ZnTTP Pyrrolidine 11.3 3.32 2.1x10° Toluene 8
10 ZnTTP Piperidine 11.1 4.84 6.9% 10* Toluene 8
11 ZnTPP Dabco® 8.60, 2.90 52 1.6 10° Benzene 11




JIuTonHast KOOPAMHAIUA NUPUIUHOB
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JIuTonHast KOOPAMHAIUA NUPUIUHOB

K=26x10°M", CH,Cl,, UV-vis
logK = 6.41



T 3 Ar = 4-tolyl

K=51x10°M" logK = 4.71 K=35x10°M", logK = 3.54
275 K, CH,Cl,, UV-vis

K=23x10" M2 275 K, CH,Cl,, UV-vis



IHouTonHasA KOOPAMHAIUA NHMPUIUHOB

K=10""M", CH,Cl, 303 K
loaK = 10 K=26x10° M, CH,Clp, 293 K, UV-vis
g logK = 9.41



Jlumepsbl mop(pupuHOB

Ar = 3,5-F,CgHy-, and others
concentration 5.2 x 10 M, CH,Cly, 1t

Figure 13. Comparison of coordination angle of dimers 17 and 18.



Jlumepsbl mop(pupuHOB

K>10® M, CH,Cl,, UV-vis 21
logK > 8

K =9x10" M3 in CH,Cl,, UV-vis/NMR
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Fig. 1. Absorption spectra of TPyPP (3.8 wM) in the absence (top) and
presence of call thymus-DNA (1.6 M. 3.2 M. 4.8 uM. 6.4 pM, 8.0 M,
9.6 wM. 11.2 M) in phosphate buffer pH 7.0 (/ = 0.13M NaCl). Arrow
shows that the absorbance changes upon increasing DNA concentration.

Form [l

Form |

Fig. 8. Interaction of supercoiled pBR322 DNA by porphyrin TPyPP
TPyPP{N1) and 12 pl. reaction mixtures contained 40 ng of plasmid DNA.
Lane 0: DNA alone: lane 1: DNA + TPyPP (I uM): lane 2: DNA + TPyPP
(5 wM): lane 3: DNA + TPyPP (10 wM): lane 4: DNA + TPyPP(Ni) (1 wM )
lane S:DNA + TPyPP(N1) (3 pM): lane 6: DNA + TPyPP(N1) (10 wM).



abbreviation

—R

TPPS

TPPC

TPPP
TMPyP

TMPTP

BPPTP

TPPTP

ZnTDCSPP

ZnTMPyP

PdTMPyP(4) M =Pd;Rq4

PATMPyP(2) M =Pd:Ry4

PATMPYP(3) M =Pd; Ry

substituent
M =2H; R4 =
M =2H;:R4,R3 =

e

M =2H; Ri.Rz.R3 =

-

M =2Zn; R1.4

M =Zn; R4

W

SOzH
COOH

PO(OH);

PO

"CH3

o

+
P(CHa)3

)

SO,H

—Crxf CHa
—4£:;N CHs

K

tum yields of the triplet states (1) and of the singlet oxygen
wion (P4 ) of protein-bound porphyrins

tizer & by
YCSPP2 0.96 0.74
YOSPP/HSA? 0.76

: 0.76°. 0.79° 0.579, 0.64F
i histone® <0.2 =0.1
VHS AT 0.66 0.66
PSf 1.0 0.77
PS/HSAS 1.0 0.81
¢ 0.21

S1/HSA® 0.10

S,¢ 0.17

S2/HSA® 0.18

83 0.17¢, 0.46f 0. 347
S3/HAS 0.18%, 0.43f 0.32f
Saf 0.51 0.36
S3/HSAT 0.62 0.51

reasa



IHopdupun + gyiepen

43

Table 6. Association constants of porphyrins 43 with fullerenes"”’

Run Porphyrin 43 Fullerene log K KM™
1 M=2H Cso 5.9 7.9%10°
2 M=2H Ci 72 1.6X 107
3 M =Co(Il) Cso 6.3 2.0%10°
4 M =Co(Il) Cro 7.1 1.3x 107
5 M =Rh(III) Ceo 7.4 2.5% 10
6 M =Rh(III) Cro 8.0 1.0x10°
7 M =Ni(II) (gl 5.4 25X 10°
8 M =Ni(Il) Co 6.3 2.0x10°
9 M =Cu(ll) Cap 5.7 5.0%10°
10 M =Cu(Il) Cio 6.7 50X 10°
11 M=Ag(Il) Cso 5.1 1.3%10°
12 M=Ag(Il) Cio 6.5 3.2x10°
13 M =Zn(II) Cso 5.8 6.3%10°
14 M =Zn(1I) G 73 2.0% 107

* Conditions: 298 K, benzene, UV —vis.



K=11x10°M"K=79x10°M"' K=13x10"M"
logK logK 5.9 logK 7.1

toluene/THF (1:1), 298 K, UV-vis
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FIGURE 3. Zigzag alternating Cso and {Co(OEP)}, moieties in 2Co-
(OEP)-Ce+CHCL.” The solvate molecule has been omitted for clarity.




Figure 35. Structure of octa-amide porphyrin 46 and its supramolecular
aggregate in the presence of Cgo.



Acconanms ¢ y4acTUeM BOAOPOJAHbIX CBsI3eH

NO,
0---H-Q
4 / NO,
O-H---0
49

K=55x10°M", CH,Cl,
IogK =274

=1.1x10° M, CH,Cl,
IogK 3.04 K=25x10°M", DMSO, isothermal

0, NO, titration calorimetry (ITC)
O---H-Q logK = 6.40
02N / NOz
O-H---0O

Figure 44. Porphyrin/ferrous terpyridine complex 59/60.”"

K=2x10°M", CH,Cl,
logK = 2.30
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heptyldiamine
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MoJieKkyJIsIpHOE NepeKJIIoUYeHue

dabco
N
()
N\ )
—
HV?*
HV2*
K=546x10°M"
CHCI./DMSO (10/1)
293 K, UV-vis
fluorescence quenching fluorescent

Figure 84. Dual-mode receptor of hexylviologen and dabco.'**
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DOTOMHAYIIHMPOBAHHBIA MEPEHOC IJIECKTPOHA

Figure 69. Complementary coordination assembly of antenna porphyrins
2
on gold surface."”



DOoTOMHAYIMPOBAHHBIU IEPEHOC YICKTPOHA

Figure 73. Photocurrent generation across the lipid bilayer membrane.'**
KsFe(CN)e



Table 1

Abbreviations used for porphyrin compounds

Abbreviation Name

ATPPS S-(4-Aminophenyl)-10. 15, 20-tris(4'-
sulfonatophenyl) porphyrin

CoTRBP meso-(Tetrapyridylyporphyrinate
cobalt(I1I) [bis(-
bipyridine)(chlorojruthenium(Il)]

CPI Coproporphyrin-I

m-BrTPPS, meso-Tetrakis(3-bromo-4-sulfophenyl)
porphyrin

OBTPPS Octabromo-tetrakis(4-sulfonatophenyl)
porphyrin

OEP Octaethylporphyrin

p-NO,Bz-TPPS N-4-Nitrobenzyl-tetrakis(4-sulfona-
tophenyl)porphyrin

(p-OH)TPP Tetrakis(4-hydroxyphenylyporphyrin

ProP Protoporphyrin 1X

TAPP Tetrakis(4-aminophenylyporphyrin

TCPP meso-Tetrakis(4-carboxyphenyl)
porphyrin

TMAP meso-Tetrakis(4-N-trimethy-
laminophenyljporphyrin

TMHPP Tetrakis(3-methoxy-4-hydroxyphenyl)
porphyrin

T(1-MPy)P meso-Tetrakis(l-methylpirvdinium-4-yl)
porphyrin

TMPyP Tetrakis( I-methyl-4-pyridylyporphyrin

T(3-MPy)P
Ti4-MOP)PS,

TMOPP
TPP
TPPS,
TPPS,
TPyP

Tetrakis(3-N-methylpyridylyporphyrin
meso-Tetrakis(4-methoxyl-3-sul-
fophenyl)porphyrin
Tetrakis(4-methoxylphenyl)porphyrin
Tetraphenylporphyrin
Tetraphenylporphyrin trisultate
meso-Tetrakis(4-sulfophenyl)porphyrin
meso-Tetra(4-pyridylyporphyrin

AHaJUTHYECCKAA
XUMHUA



Cnexkrpodoromerpus

Spectrophotometric determination of metal ions with porphyrin reagents

Metal ion  Reagent Condition Absorption spectra Range of Interference
determination
Jmae (M) 2 (% 10%)
Cu(Il) T(1-MPy)P Complexation at pH 9. r-cysteine 423 3.9 6-60 pgl ! -
(room temp., 5 min) then acidify
with H,SO,
Cu(lIl) TPPS, pH 4 (100° 1 min) then pH 2.5 434 48 6-60 ng | ! Zn
with chloroacetic acid
Cu(Ily TPP Solubilised by Na-laurylsulfate at 414 4.7 ~140ng 1! Ag. Hg(Il). Zn=10 pg. Pd=35 ug
pH 4.7+ NH,OH (100°, 3 min)
then pH 0.6-1.2 with H,SO,
Cu(ll) T(3-MPy)P pH 6+ NH,OH (100°, 7 min) then 434 35 I-13ng 1! Fe(I1l) and Pd
acidify with H,S0,
Cu(Il) TMAP Complexation at pH 4.1-5.9 4 1- 411 5.1 Up to 100 ng Sn(Ily. I . Cl1O,
ascorbic acid =1
Cu(lIl) p-NO,Bz-TPPS pH 5 (90° 7 min) 413 4.2 130 pgel ! Co(1l), Pd. Fe(IIl)=2 ng
Cu(lIl) CPI Complexation at pH 8 (90°, 10 414 - 35-128 pg ! -
min)
Co(ll) t Imidazole or pyridine 380 - - -
Cdll) T(1-MPy)P pH 9.8+ Pb(Il) + r-tryptophan 448 1.7 0.3-23 gl ! Zn, Hg(1l)
Zn(1I) TPPS, pH 7.1 +imidazole + Cd(1l) (room 425 4.5 10-150 ng 1! Mun(Il). Co(Il) =40 pg | !
temp.. 30 min) Fe(I11) =70 ngl !
Zn(1I) TPPS, pH 6+ imidazole + Pb(1l) {room 421 4.7 Up to 100 Cu. Co(1I), Mn(II)
temp.. 30 min) then EDTA ngl !
Zn(1l) TPP Glacial acetic acid (room temp.. 551 0.14 Up to 200 Cu
60-70 min) ngl !
Zn(1T) TPPS, pH 4.8+ imidazole (stop-flow for 1 424 - Upto25ugl ' -~
min)
Zn(1I) TPPS, pH 8-8.7+ Mn(1l) + NH,OH 413 28 - Cd. Hg(Il). Fe(Ill)
Pd(II) TPPS, pH 4 ascorbic acid (100° 7 min) 411 2.2 - Cu, Hg(Il)
then pH 2.5
Mg(Il) T{4-MPy)P pH 9.1-10.6 + 8-quinolinol (100°, - - After dithizone separation
60 min)
Bi(III) p-NO,B,TAPS pH 5.9+ Cd(II) (35°. 2 min) then 466 - Up to 1.1 mg -
SDS 151
Ag(l) TPyP (100°, 10 min)+ ethanol. acidified 425 1.8 Upto 036 mg  —
with H,S0, | !
Ni(IT) TPPS, Complexation at pH 89+ Cd(IT)+ 418 23 Up to 150 ng -
imidazole (100°) | !
Li(I) OBTPPS pH 11+ EDTA + Mg(1I) 490 2.0 7-700 pgl ! Hg(Il)




IHoreHumomeTpus

Potentiometric methods based on the use of porphyrin

Analyte Electroactive component Range of response,  Electrode Analysed sample Ref.
pX matrix

Inorganic anions SnTPP. CoTPP, InOEP -5 PVC Water [51]
Inorganic anions GaTPP. GaOEP, InTPP. InOEP. TITPP  2-5 PVC -2

Chloride MnTPP. InTPP. MnOEP. InOEP SR*® Human serum [54]
NO, . F CoTPP Polysiloxane [55]
lodide SnTAPP, H,TAPP 1-5 Carbon [56]
lodide TPPS, -6 Ag Edible seaweed  [57]
lodide MTAPP -4 Pt [58]
SCN (FelTPP),0 -6 PYC Urine [52

Salicylate SnTPP 3-5 PVC Serum. urine [59]
Ni2* H,TPP, HTMPP -6 PYVC Chocolate [60]
Co?? TPP -6 PVC [61]

4 SR. silicon rubber.



Table 4

Voltammetric determination involving the use of porphyrins®

Analyte Electrode Modifier Measuring Analysed sample Ref.
material technique
Organohalides  Graphite CoTPP. CoTMOPP, CoOEP SWV. CV Aqueous sample [62]
Sugars Graphite paste  CuTPP CV [63]
Oxygen Pt FeTMHPP Amperometry  LOD 27.5 nmol 1 ' [A4]
Oxygen Au CoTPPS,. CoTMPyP + RCD CV. RRDE. [65]
RDE
Oxygen Agcolloid PYA  CoTMPyP vV [66]
Hydrazine Carbon paste CuTPP vV [67]
Phenols Glassy carbon  poly[MProP|. M = Ni#*, Co®*, Cu®* Cv [68]
NO Glassy carbon ~ NiTMHPP cY [69]
NO Glassy carbon ~ NiTMHPP CV. DVP [70]
NO Carbon fibre NiTMHPP Chronoamper- ~ Solutions saturated — [71]
ometry with NO
NO Carbon fibre INITMHPP]poly CV Blood [72]
NO Carbon fibre [INITMHPP]poly CV. DVP Blood. single en- [73]
dothelial cells
NO Carbon fibre NiTMHPP Dvp Rat brain, blood [74]
NO Carbon fibre NiTMHPP DVP Rat brain, blood [75]
NO Glassy carbon  Haemoglobin Amperometry [76]
NO. NO, Vitreous carbon  Poly [FeProP]. poly [FeTPPS,]. poly C¥ [77
disk [FeTMPyP]
NO? SO3 Glassy carbon ~ CoTRBP ZnTPPS, CV [78]
NO, SO3 Vitreous carbon  CoTPyP vV [79]
Ni?* Carbon or Pt TMHP CV Water [80]
Ni?* Carbon fibre [NITMHPP]poly DVP Single biological cells [81]
Ni?* Carbon fibre INITMHPP]poly Dvp Single biological cells [82]
Heavy metals.  Glassy carbon  TPP ASV Tap water [83]
Cu?*
Ace- Glassy carbon ~ NiTAPP CV Paracetamol [84]
toaminophen
Alcohols Glassy carbon ~ NiTMHPP CV Methanol solutions  [85]
DNA Hg TMAP vV Calf thymus DNA [86]
DNA Hg CuTMAP vV Calf thymus DNA [87]
DNA Hg NiTMPyP CV. chrono- Calf thymus DNA [88]
coulometry
Dopamine, neu- Graphite ZnProP SWV. CV [89]
rotransmitters
Dopamine Glassy carbon ~ CoTRBP Amperometry, [90]
CV

4 CV. cyclic voltammetry: DVP, differential pulse voltammetry: SWV. square wave voltammetry: ASV., anodic stripping

voltammetry: RRDE. rotating ring disk electrode voltammetry: RDE. rotating disk electrode voltammetry.
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Application of porphyrins in metal analysis by HPLC*

Analyte Sample Porphyrin Column Eluent Ref.
Ni(II). Cu(Il), Zn{II) Bovine liver TPP Lichrosorb RP-  Acetone ACN [103]
18
Cu(Il), Pb{II). Zn(II). Cd{(II) Electroplating waste TPP Micropak Methanol H,O [96]
liquor, tin alloy MCH-5 chloroform
Y(III). Nd(III). Sm(II). Eu(Ill).  Aqueous sample TPP TSK Gel ODS-  Methanol H,O [97]
Gd(IIT), Tb(IIl). Dy(III). SOTH acetyloaceton
Ho(II). Er(IIT). Tm(III). amine
Yb(III). Lu(IIl)
Cu(Il). Zn(II) Tap water THPP Radial Pak C-18 Ethanol H,0O [104]
Mn(lI). Fe(IIl). Zn(1T). Pd(II). Peach leaves m-BrTPPS, Lichrosorb RP-  ACN /H,O TBABr [105]
Cu(Il) 18
Co(II). Zn(II). Cu(II) River water m-BrTPPS, Lichrosorb RP-  ACN /H,0O TEAI [98]
18
Co(II). Zn(II). Cu(II) Tangerine skin, purple  m-BrTPPS, Lichrosorb RP-  ACN /H,O TEAI [99]
rice 18
Cu(Il). Zn(1I). Mn(1I). Co(Il) Aqueous sample TCPP Lichrosorb RP-  ACN acetate buffer [107]
18
Co(Il). Cu(Il). Mn(II) Tap water TCPP Bondapak C I8 Lactic acid ACN [112]
TBP
Cu(Il). Zn(II). Fe(Il). Mn(II) Peach leaves TPPS, Lichrosorb RP-  ACN/H,O TBABr [100]
18
Cu(Il). Zn(II) Peanuts TPPS, Shimpack CLC-  Acetone H,O [108]
0oDS BTEACI
Mn(II). Zn(1l), Cu(Il) Tea TPPS, Shimpack CLC-  Acetone H,O [109]
ODS BTEACI
Cu(Il), Zn(II) Peanuts TPPS, Shimpack CLC- ACN H,0 [101]
0ODS BTEACI
Hg(II). CdII). Zn(II) Waste water. silicate. TPPS, Silica gel cation  NaCl tartaric acid  [110]
corn samples exchanger
Co(Il), Zn(II). Cu(Il) Tangerine skin, purple T(4-MOP)PS, Zorbax ODS ACN H,O TEAI [111]

rice

* ACN. acetonitrile: TBABr. tetrabutylammonium bromide: TEAL tetracthylammonium iodide: BTEACL benzyltriethylammo-

nium chloride: TBP. tributylphosphate.
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Table 6
Retention factors of selected amino acids on difterent protoporphyrin (ProP) and tetraphenylporphyrin (TPP) silica columns®

Gly His Lys Cys Ser Phe Trp Glu
H,TPP 0.1 0.3 0.1 0.1 0.1 0.5 24 0
H,ProP 0.1 1.0 1.2 0.2 0.1 1.5 10.5 0
ZnTPP 0.1 1.5 0.2 0.1 0.1 0.5 1.2 0
ZnProP 0.1 2.1 1.7 0.2 0.1 2.1 13.9 0
CuTPP 0.8 6.0 0.7 34 1.4 6.0 6.0 0
CuProP 0.1 4.1 22 0.3 0.1 8.7 109.0 0

* Mobile phase 50 mM phosphate buffer at pH 7.0: flow rate 1 ml min ': detection UV 214 nm [ 15.121].



Huxk JIhiin

[IMrMeHTBI, KOTOPBIE MO BO3ACHCTBHEM CBETA
IPEBPALLIAIOTCS B XUMUYECKHE BEIIECTBA, CIIOCOOHBI
OOpPOTHCA C paKOM, CJIETIOTON U CEPACUHO-COCY AUCTHIMU
3a00JieBaHUsAMHU. BO3MOXKHO, IMEHHO 3/1€Ch KPOETCS
OOBSICHEHHE CITYXOB O MPOUCXOXKACHUN BaAMITUPOB.

[Topdupunbl 6€3 noHa MeTajIa (METAIUTHECOIEPKAIIIE
OPPUPHHBI) IEPEXOJAT B BO30YKAESHHOE COCTOSHHUE TIPU
MOTJIOIICHUH CBETA ONMPEACICHHOM JJIMHBI BOJIHBI, UX AJICKTPOHBI
MIEPECKAKUBAIOT Ha OPOUTHI ¢ 00JI€€ BRICOKOM YHEPTHEH.
Bo30yxaeHue nepeaacTes ApyruM MOJIEKYJIaM, UMEIOIIMM
MOJOOHBIN TN CUETUICHUA, OCOOCHHO KUCIOPOIY, TPUBOISA K
MOSIBJICHUIO €70 CUHTJICTHOM (hOPMBI i HE MEHEE OMACHBIX
CBOOOHBIX paAUKaJIOB. IHBIMU CJIOBAMH, METAJUTHECOACPIKAILINE
NOPMPUPHUHBI YCKOPSIIOT BEIPA0OOTKY TOKCHUHBIX (DOPM KHCIIOpOJa

ITpuMmenenune nop@PUPHUHOB JIETIJIO B OCHOBY
® ¢oroamHaMHUUYECKON TEepaluu paka

® BO3pPACTHOUW MaKYJIOJUCTPOPUHU 3PECHUS
® JJIsl JICHEHUSI KOXKHbIX 3a00JIeBaHU U



