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2 . 431" Mn(IV)OE °]83le] 2.6-bis(hydroxymethyl)-4-methylphenolZ24-€{ 2,6-diformyl-p-
cresol=k 2-hydroxy-3-hydroxymethyl-5-methylbenzaldehydeZ A|Z31ic}. 2-hydroxy-3-hydroxymethyl-5-
methylbenzaldehyde®} ethylenediamine % [,3-diaminopropane2] Z3uk-goll <j3] 6] 7Hte] gl7k=,
HLIAIZH HLBIE 247 42let. methanolell M 2 6-diformyl-p-cresol®} {,2-diaminobenzene2 K€ F-3-
Koz Y A9 aa), H[20|DOTAZ €< 4 et o] Hi(201DOTAS} lanthanide(Il) nitrate 742 &l
2 = methanole] A T8 =3 (template procedure)ell &3] Y #HEF, [Lo(H:(20]DOTANCIO)
(H:01] - 3H:02} [Ln(|20]DOTANNO(H.0N(NO,). - x+H,0F 27 g433153e). [La([20]DOTANNO:)(H.0)]
(NO.): - xH:0F 2% A= methanol] BH@L23 92 [Ln([20]DOTANNO:CH.OH)] el A} vi9<l
CH.QHe] #4127} )] B22)7FE. L (=salicylic acid. p-chlorobenzoic acid. benzoic acid, acetic acid,
4-bromophenol el 213 g off FHAIPKYE 25°C, p=0.1 M NaClOol| M 23334 ub 22 Aol
w} ool o HIPFAFK FESS BEEE pKa Z7|2] vhY ZEkel salicylic acid>p-chlorobenzoic
acid>henzoic acidsacetic acid>4-bromophenol A1 2 Yepylo),

ABSTRACT. Direct preparative method of 2.6-diformyl-p-cresol and 2-hydroxy-3-hydroxy-3-methyl-
benzaldehyde from 2.6-bis‘(hydroﬁymcthyl)-ci-methylpheno] using activated Mn(IV)O, was described.
Hexadentate compartmental ligands, HLL[A] and H.L[B] were prepared by condensation reactions of
2-hydroxy-3-hydroxymethyl-3-methylbenzaldehyde with ethylenediamine and 1,3-diaminopropane respec-
tively. By the reaction of macrocycle(H.{20]DOTA) with Ln(II) nitrate{Ln(II[)=Pr. Sm, Gd. Dy}. discrlete
mononuclear Ln¢Ii) complexes of the type [Ln{H:[20]DOTA)CIO:}H:0)]-3H.O were synthesized in the
solid state, [Ln(|20]DOTAXNO:)(H,0)}(NO); * xH,O was placed in methanol for 2 days, and [Ln([20)DOTA)
{NO:)CH:OH)]*” was formed. The equilibrium constants(K) for the substitution of coordinated CH:OH in the
Ln-[20]DOTA complexes by various auxiliary ligand, L.(=salicylic acid, p~chlorobenzoic acid, benzoic acid,
acetic acid. 4-bromophenol) were determined spectroscopically at 25°C and 0.1M NaClQ.. The K values
calcutated were in the order of salicylic acid>p-chlorobenzoic acid>benzoic acid>acetic acid>4-bromophenol,
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while the pKa of auxiliary ligands was in the opposite twend.

M OB

cobinamide - 98k 2] 7= (axial ligand). 5.6-dime-
thylhenzimidazole®] cobalamin ¥2t25€] 35122
AAY vitamin B, 54 - B g 9hgel of
2 gy 9 ARG 7o) 2w gl
comin Tl WARE 712 1A ¢hemg 719
ek 27t e SRSl o) 3 A B Ak diastereomertsm)
£+ 427 7Is4dE AW Ueh’ cobalamin &2 7€
cobinumide A H-& cyanocobalaminol] M & HF3F
a-D-riboturanosyl-5.6-dimethylbenzimidazole{c-riba-
wle) s H 7] $)3] nucleotide loop®] phospho-
diester Zoll g A Yzt WAL Uk Fie.
I). ceronstIIl} hydroxide gel® cobinamide +=4%
843171 $18)ed dicyanocobalamin®] phosphodiester
Aol o] &3k U¥tHQl vhdE Fo| & px)e|vt
it 54 miffuoromethanesulfonic acid (CF:SO:H)E
o} &3le] B., BFEFETE & v nucleotided A7
b= k% i}t o) uble §7] 2]7}S(organic
ligandy7} A4 o)A b & o B-alkylcobalamin
(RCHIEFE] B-alkylcobinumide(RCbi)2] 23 <) &
Aol el g-sct 2. B-CRHCbiE Al&oA B-
CR.HCbI# CFSOH2| jhg=l &3] $4% + rt
old Ztel F2 $5EE2 B-CRCHiE 271 918 ©
BEol cieksl A - 947 ](nitrogenous base)’}
2 o FEAGF A4 7129 Bt ofgk 4 Hel
A CR719] 12, 223t FA 5ol 23 2 9
7YE, B-NCCH.Cbi ¥ cobinamide2} B$1X]ell wig)s
e D} CF7)e) Wi § Do) 3§ Zojr}

Organocorrinoide} o4of3t A4 g 4371 {5 6
2 o] 312 2] 38hE (heterocyclic compound)®t 4
2 ofely Zhke] FEAMpel 493k seley 97e
FR23et o]732 Bi.E E3I2 & methioning A3
A B A(synthase)2} methylmalonylCoA #}E|&HEA
(mutase)”}  methylcobalamin(CH.Cbl) 2 coenzyme
viamin B8} Z{se A2 56-dimethylbenzi-
midazole2. histidine”]12] imidazoled 218HA17) 72}
o] 7] Al Felup

Finke 5~ [-5-deoxyaldenosylcobinamidet3-AdoChi)
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Fig. 1. A composite representation of 5-deoxy-5“adenosyl-
cobinamide (AdoCbi"BFs7): in the lower part of the figure.
the ¢-ribazole fragment produced by Ce(OH): catalyzed
H:0 addition across the phosphediester bond in the adoco-
balamin{coenzyme B :). The two wavy lines locate the two
chemical cleavage sites of the P-O and Co-N bonds present
in the coenzyme Bi..

9} pyridine. 4-methylpyridine, 4-aminopyridine, 4-
dimethylaminopyridine, N-methylimidazole 5 2 7}
2| o-F ofg 4710 Ay et 493 Py
£ AR

Egks od8kEo(mans influenceleffectys T-&ol&
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3EPE K, BRI Kol 0] Bk oJ¥)
=M H.0>56<limethylbenzimidizole>OH >CN >vinyl
>methylethyl>benzyl 2. 6o, o] 2} FAR} Efts <
3F A TChizHEelA v Hel(yband mansition:
360 nm 9] ARl A EaqE &
& 2|RAlell c}jokgl 2L7|(T=H.0. 5.6-dimethylben-
zimidazole. OH™. CN™. vinyl, methyyS 7} X2 gl
cominoid F5A12 B 7kA} 471732 shel Wit
P} Aol sl 25°CellM A FHRE QA1

of s

CH3 CH3
| | |
O OH O O OH OH
DFPC HHMMB
CH, CH,
| CHOH i CH,0H
N| OH <:N oH
K©/C”20H ' CH,0H
Ch, CH,
H4L[A] H4L[B]
CHy
H
i H
@[N OH NH
NH OH N’. :
H I
H
CHy
H120|DOTA

22|, cobinamide ¥ Ai22] g A4
A Wkl Db gl Sl FHS 2R
M FH5 Aot odck £ dydlMe 1A 26-
bis(hydroxymethyy-p-cresols 2HEA R 8l 2.6-di-
formyl-p-crexsoll DFPC)ZF - 2-hydroxy-3-hydroxymethyl-5-
methylbenzaldehydetHHMMB)E §H3 3k}, HHMMB

o} ethylenediamine ¥ 1.3-diaminopropane2-22€ 7}

T4 -

B

i« wpldy

7k eull2] AHrhe] 2] 2] (hexadentate mucroacyclic
ligand) L. 16-dihydroxyvmethyl-6.11-ditmino-3.14-dime-
thyl-18.19-dihydroxy- 1:5.12:16-dibenzo-7,10-diaza-
docosine(H,L[A]) 2} 1.17-dihydroxymethyl-6.12-diim-
ino-3, 15-dimethyl-18.20-dihydroxy-1:5.13:17-di-
benzo-7. | 1-diazadohenicosinetH,.L|BYe A4}, 2.6-
di-formyl-p-cresol{ DFPCR} 1, 2-diaminobenzene 2.2 F-
B 208 dioxatetranza® Ao 28] (7.22-diimino-13,28-
diamino- 11.25-dimethyl-5:30.8:12,15:20,23:27-tetra-
benzo |a.e f,n]-dihydroxolf,e)-6,14.21.29-tetraazacyclo-
triaco-tine: Hi|20)DOTAYS deof ghebE 2] 2~(lanth-
anide; Lntll=Pr. Sm. Gd. Dy) 2+&& @8kt =23k
A. Aguiari, D. Suresh Kumar 5« 2]3F w22 [n
(NOs); Z2l3lol] Shift §7] S22 Lolll)-A
T2} (7.22.13.28-teqaimino-10.25-dimethyl-3:30,8:12,15:20,
23.27-tetrubenzo|a, e j,nt|-dihydroxolf,o|-6,14.21.29-
tetraazacyclotriacoting: [20|DOTA) 222 ¥4 3o
olF FEa B 7hA] AkL FA dvie] sty

R ERE L

=, 74 %
T= 7#_5‘

HE A Yy

AlgF g8 7171, 2.6-diformyl-p-cresol. 7¥te] i)
T2, 208 dioxatetraaza diimine-diamine 7t 2aje}

ofo] kM #HF 5 TAdl ARE3 26-bis
(hydroxymethyl)<4-methylphenol,  munganese(ily  cartx-

nate, CHCl. [.2-diaminobenzene. methanol, acetoni-
trile. Ln(NO.}. » xH.G(Ln=Pr™. Sm™, Gd™*. Dy™),
52 Aldrich &3 Sigmttel EF2) kg o|g-3leic),
Ln(lI[-20JDOTA #23 22 2334 42k O)
e s slgh 29 Az Aol ofgat

Al2FE salieylic acid, p-chlorobenzoic acid, benzoic

Zz] 8.
= éa

acid, acetic acid, 4-bromophenol, NaClO, 522
Aldrich. Merk £ Fisher 212] 5

55 sl &
Ay 2Ae gl 93 dAEH o R NMR
spectrum-> 7] 22l Fame]] BFET Qi
Elemental Analyzer(Carlo Erba). FT-IR spectrometer
{Bio-Rad FTS6(), Z2]3T S00MHz-NMR  spectro-
meter(AMX 500, Bruken2F€] 27t @4icth, 484,
GC/Mass. A7 =R 2

alyzer(TGA  2050. TA Instruments), Hewlett Pack-
ard GC/MSD 5772A2 ORION model 1628 28}

AL Thermogravimetric An-
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CH.OH Bollel] 4] ¢k

diivh. HE e A4kl 223 A2 KONTRON
UVIKON 860 UV-VIS Spectrophotometer® 33 51
bl

HPH B Adelze|el o)) JH. o]y T
g B! 209 dioxatetrauzadiimine-diamine 71wl 2]
s} ole] R HES VAT W WAL ojg¥e
HHMMBS2} DFPCE chloroformel] #A13}% mang-
anesetTV)  oxide®}  2.6-bisthydroxymethyl)-p-cresol S
Xo] Hejlo g ntSo] 4¢]7k wHEA|Z] £oi2- ofT}
3l Th3ol] A2 chloroforme 2. A&}k ' o] 4"
Y5t 22 ofN 2 gk EFHEAE silicagel column
oA chloroform: ethylacetale=10:1 E£3H8n2 T 7}
2] AFAE Eeldn). of el AFEETE ol %
sl AxA722M 14 HHMMBS} DFPCE 9-&
% aiet.

HHMMB.

Anal. Cale.(%) for C.H.,OcC. 64.70. H, 6.14.
Found:C, 65.06: H. A.02. 'H-NMR({500MHz, CDCl.;
ppm): 2.261(s. -CH:). 4.649s. -CH.-0-), 7.207, 7.324
(s. H. aromatic), 9.776(x. -CHO. aldehyde), 11.089
(s. -OH). "C-NMR (125MHz. CDCl: ppm):196.635,
157.267. 136.861. 132.558. 129119, 129012, 120.077.
60.496, 200225, GC/Mass: 166 m/e (CH10:).

2l2ie 3 &% fY.

7{cHe] 02| (H.L[A]), HUL(B]} 2|2t £Hd. HHMMB
(8 mmole)2] WEERE methanol &N (150 mL)el  ethyl-
enediumine 2-2- | 3-diaminopropane2] methanol&-24
(IUU mLyE AA3] §71gE Fell 3A[7F Fk 3R

BAg Akl ST HLIA] £ HL
BI 7ue)3ze] ¢ %% dE& 7 Ut o7 E
methanolZ. A& dfed 2-Lall|A] Ax24]7]0 "

H.L[A]

Anal. Cale(%) for CuHeN:O: - 112H,0:C.65.75.
H. 685 N, 758 Found:C. 6574: H. 6.83: N,
7.53. 'H-NMR(500MHz. CDCl: ppm)y 2.194s, -CH.).
3.859(s, -CH:-. ethylenediamine), 4.634s, -CH.-. hyd-
roxymethyl). 6.908. 7.050ts. H. aromatic), 8.246(s,
-CH=N. azomethine). "C-NMR(125MH,. CDCl:;
ppm): 166552, 157.288. 132558, 130.863, 128.255.
127.613. 117913, 61.9]1. 59.567. 20.290.

H.L|B].

Anal. Cale.f%) for C:HxN:O, « 112H.0:C. 66.49;

1999. Vil 43. No. 6

B 212 Lot =Py, Sin, G, Dy 12 et s 83 )70

7h2| Bl A 0L 631

H. 7.12: N, 7.38. Found: C. 6646 H. 7.00: N. 7.1I.
'H-NMR(500MHz, CDCl:;  ppm):  2.049(quintet,
-CH.-CH.-CH:-). 2.250(s. -CH.), 3.651(t, -CH:-, di-
aminopropane). 4.630(s, -CH:-, hydroxymethyl), 6915,
7.063(s. H. aromatic, 8.256(s, -CH=N,
thine). "“"C-NMR (125MHz. CDCl;: ppm):165.483.
157.560, 132459, 130,641, 128345, 127473, 117963,
61903, 56.761. 31.652, 20.315.

22l 2lZH=(H[20]DOTA) &M, DFPC(10
mmo2]  methanol&-<4 ¢ 10 mL)el|
zene( L0 mmol}} methanol£H (100 mLyE A7l
A b SR o BAE 30°CE YA F
o ZAHAEE o3 methanolZ M| Mgt} o] Al
=& chloroform2Z A @A dFoll F= caleium
chloride® ¥-& 215 gl M z:A)7iet

H.[20]DOTA.

'H-NMR(500MHz. CDCl:; ppm): 4.44(d, CH.-N),
6.80(t. N-H)j. 8.359(s. -CH=N-. azomethine). 13.55(s,
-OH. phenol). “C-NMR(I25MHz. CDCl: ppm):
161715, 157.345. 143479, 136.084. 134.249. 131.539.
128285, 125338, 119.543. [18732. 118419, 117958,
11761, 46,904, 2().326.

[Ln(H:[20]DOTA)(CIO)H0)] * R0 #4A
{(Ln¢]I)=Pr, Sm, Gd}. H,[20]DOTA
methanol£-H (50 mL)el NaOH 2 mmol@}  LalID
(NOy): - 6H:0 2.3 mmol?] methanol 84 (50 mLy& A
7Bl 1A Ax BRAIC o] flof] NaClO,
6 mmoke ¥ 647F E1F AA F[FAZ) F of=fy
o} o] AHEL methanol2 23] o|AF dlHafa 2L
o 2 2A 71},

[Pr¢H:[20]DOTA ) CIOLHH-01] « 3H:0

Anal. Cale. (%) for Pr{CyH::N.O:xClO) (H.O):
C4578. H4.32: N.7.12. Found: C. 4550, H4.19:
N. 7.12.

[Sm(H,[20|DOTAKCIO¥H.O}] « 3H-O

Anal. Cale.(%) for Sm(CyH:N.O:1ClOy) (H.O)
C45.20; H4.27: N,7.03. Found: C, 45340; H411:
N. 7.17.

{Gd{H.[20|DOTAXCIO.)}H-0)] - 3H.O

Anal. Cale.(%) for GA(CuH:-N,O:)ClO,) (H:0):
CA44.82: H4.23: N6.97. Found: C. 45.26: H4.01:
N, 6.71.

(Zome-

1. 2-diaminoben-

I mmol2]
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[Ln¢[20]DOTAXNONH;0)KNO,); - xH05HE £,
H B2} zro| DFPCEF Ln{NO.): » 6H.02} acetonitrile
2o | 2-diaminobenzeneS- ¥ 7F5ted maMA|ZIOE
A g £ gldel

SAH= I B &F. La([20)DOTANNO:)
(H:O)**& methanolell = o A2 24 Poiz|e
[Ln{[20)DOTAXNONCH.OH))™ Fol2-2} F4 A=}
7} Ab2eq) BE EIZFE(auxiliary ligand) 7+2) &kl
£l Byl Akl 338 218 2P EAS
Hedgt skl M ZAgsiedet. o] f i EY &3
& ¢13F #FE, |Ln([20)DOTAXNQNH-O)1*Y] =
~107Me) ol om Bz 2jE(L,0] S o=

[salicylic acid]=].44 X 107~2.88% 10~'M

[p-chlorobenzoic acid]=1.25x 107~1.08X 10™'M

|benzoic acid)=4.00x 107~3.20X 10"M

lacetic acid)=1. 44X 107~1.15X 10°M

|4-bromephenot]}=3.60X 107#~2.88X 107*M
wele] 7E Fsleivt o} 22 methano! £ A
ZA o] 27}= e 0.1°] HESF NaClO.2 243
om 2XxE 25 CR 3lgivh

#24 A 2F§

d|72| 22t= g W BH. HHMMBSF M3l
diamineted}: ethylenediamine, 1.3-diaminopropane)®
[2+1) S3bgol 2Jsh dolal 6-ulg] w]azE] Schiff
A7)%= oA 2] =(binucleating ligand)2] Zhelo]
A& (compartmental nature)®t 27§8] wig] Thete)e]
#ajgk o] whFof o]$ o ¥ A-E(heterodinuclear
complexyg A= 7o) L)},

2]7h=2) WE N.O: Tole AR 4ol 5%e]
2ol PR EF kg Aol UAT, &F 0.0, W
21zke]e] 2]g} atol= o|7] o] e viF- 2t 3
ol iR g 9 ¥ gietol7} 4fE2 SpAelgd e
2ol kgl HAEEL kR U

H20)DOTA2} &F2| #d ¥ Y. o) 2izl=%
methanolell 4 2.6-difonnyl-p-cresol 1,2-diaminoben-
zene FHl| 1:1 Fnle] FPuMeE J& < 3 o
R 7o) Hadoe golElA AAEw F7)e <t
A5k3 chlorofornel] §-83he 534 Ia|e]c},

o} 7{tjir2) 2j7h=2} La(lINO.): 2] ¥hgos
HE 92 Lnill)-Hi(20)DOTA #ge| 128N, o

o T i

>
\‘122.28%(6.733%‘ ~3H:0 Loss)

- ”
;? 12.51%
= (~CIOxs Loss)
'29 -
219%
(=H:0 Loss)
o 400.8 °C

73

100 200 300 ) 500
Temperature("C)

Fig. 2. The TGA spectrum of the {Sm{H:[20]DOTAKCIOL)

(H:0}] - 3H.O complex.

2A FH(TGA), A7|AEE 24 Za45 23S
(Ln(H:[20] DOTAXCIO:)H.0)] « 3H.0M% F4 43}
22 &8}, g2 TGAITA 2t (Fig. 2, 4
| ol Ve B8l AR} Sl 2231 Ex)3h
1742 B-F2}el Clo, ol lanthanide(Ill)o]-2of i
AAg=] glet zE|R FEEY TIERER,
MDMSO, 25 “C)=~30 ohm™ - cm? + mol™' =2 Z}e]
o2 o[ 5L vl ddaict
Lantanide-[20]DOTA @3 2X2IZtE | ¥
Harr A (el EEHATKE A4 $13e

Absorbance

Wavelength{nm)

Fig. 3. Spectral changes upon additien of p-chlorobenzoic
acid to [Pr([20]DOTAXNO.WCH-OH)' in methanol at
=0.1M NaClO,.
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CH.OH £olellA] glehé 2342 {L.nt1=Pr, Sin. Gd, Dy } 7th2e] g2} B ]7he 2| 2RI @i 2E) 633

Absorbance
o

0.000

Wavelength(nm)
Fig. 4. Spectral chunges upon addition of 4-bromopheno] to
[Sm{[20]DOTANNOHCH.OH] in methanol at p=0.1M
NaCl0,.

Absorbance

Wavelength(nm)
Fig. 5. Spectral changes upon addition of benzoic acid to

[Dy([20]DOTA N NOWCH-OH)*
NaClO,.

in methanol at u=0.1

(Ln{[20]DOTANNO:CH,OH) o FA Y =zt7} 09l
Bzt =E A7) o) o Bl HEE kol
HchiFig. 3. 4.5).

CH.OH

[Ln([20]DOTA NNO:}H.0))*

L.
[Ln([20]DOTAYNO)CH.OH)|** &—=
[Ln{[20]DOTANNOML,)| (N
o] z&hubE-2) A= [Ln([20]DOTAYNO:)-

1999. Vool 42, N 6

(CHOH)™ B¢ A% el 4 [LJe] 8k mhe}

239 FPALT olgoh QN8 ks §3A5)

HBUL 92 4 ek o] 48 FEAYH o §

e sl Welsieh o) el 6. e A%
| | 1 1

=— + )
er—g, K(g,-gy)[L] & -¢g

[Ln([20]DOTAXNO:XCHOH™ 2 [Ln([20JDOTANNOY
(L3 {948 Jepict. o] of Hygdp ke
(er-€)' vs. [LJ' A AFe) 7]V ERE EE 4
achiFig. 6. 7. 8). o] FEH Bxe|zt= 7ke)

2.9
2.7 |
25 ¢
23
2.1 .
19
17

g £, %107

/

15| ¢

13—

1200 2200 3200 4200
L/[p~chicrobenzoic acid]

Fig. 6. Plot of 1/(€1-8.) vs. 1/[p-chlorobenzoic acid] in reac-
tion of Pr** complex with p-chlorobenzoci acid.

&

l/(gY-gO)XIO”‘

12 ' s
150 350 550 750

1/[acetic acid)
Fig. 7. Plot of 1/gr-€0) vs. Lf[acetic acid] in reaction of Sm*
complex with acetic acid.

.
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44
39 0
AO
®
& 29
24
19 & Lo

170 220 270 320 370

1/[acetic acid]
Fig. 8. Plot of 1ig-£,) vs. Ducetic ucid| in reaction of Gd™
complex with acetic ucid,

gh3ol] cgt F&REA Abel(number of stoichio-
metric states) B4 Azl 2)3pH 2l A, & |
Me) AE HAgte| rledE et &, |Ln([20)
DOTANNO KL, .} 2] Sfell gt F52mEs]
7} A=A ekskel, 294, lanthanide- ] 28] 3
£ {[Ln([20]DOTAXNO:HLI} )= B2 j=st
atz] 7= (p-bromophenohd HE el F7ig] 2
Y= (salicviic acid,  p-chlorobenzoic  acid,  benzoic
acid, acetic acid)d e (098] F2E Y A
olch. e A, & A¥ellMe A Axp7t Ak BE
7r=r) 1A BEE gl kE Felkedc)

7170e] tanthanide-A¥H 3] AZx} FH Lz} 4
43l BEeft= zhe| HegAre A4t Aabe Tuble |
o) et o] AaET REel7h=e] Alslieiide
(pKa: 8Bl M FZAR] el Asll EA(Fig. 9. )%
o2 e Brezte 719] Abaks A3 &

R L]

logK

2.5

2|

1'5 D L SN S S |
25 45 6.5 8.5 105

pK,

Fig. 9. Plot of logK vs. pK, of auxiliary ligands {(donor atom:
Oi for Pr’ complex ion; (1} salicylic acid, (2) p-chlorabenzoic
acid. (3) benzoic acid. (4 acelic acid, (5) 4-bromophenol.

35
1

1 i i ®*
29 34 3.9 44 4.9
pK,
Fig. 10, Plot of logK vs. pK, of auxiliary ligands tdonor
atom, O) for Gd™ complex jon: (1) salicylic acid, (2) p-chlo-
robenzoic acid. (3) benzoci acid. (4) acetic acid.

Tabte 1. Equilibrium constants for the reaction [Ln{[20]DOTANNCNCH.OH)I™ + L=([Ln([20|DOTAKNOJ(L.}* at 25°C

{LntlIh=Pr. Sm. Gd, Dy}

Auxifiary Licand K Kilog K)
uxiliary Ligands pK,

Pr Sm Gd Dy
salicylic acid 2.96 5844.00(3.77) 1116.52(3.05) 1659.0063.22) 147237317
p-chiorobenzoic acid 3.86 1505.82(3.18) 788.00¢2.90) 250.00(2.40) -
benzoic acid 4.2t 99R.11{3.00) 427.00¢2.61) S0.0001.70) 800.00(2.90)
acetic acid 376 706.34(2.85) 293.73(2.47) 11.2801.05) 16698(2.22)
4-bromophenol 9.34 100.00(2.00) 25232240 - :
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