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2 9. #FAE MnIV)OZ ©]83le] 2,6-bis(hydroxymethyl)-4-methylphenol25-€] 2,6-diformyl-p-
cresol®} 2-hydroxy-3-hydroxymethyl-5-methylbenzaldehyde® A8+ v}, 2-hydroxy-3-hydroxymethyl-5-
methylbenzaldehyde®} ethylenediamine @ 1,3-diaminopropane®] Z3hik-gll ojsl] 6-u¢] Zhfe] 2j7t=,
H.L[A}Y} HL[BIE 27 oo}, methanol| Al 2,6-diformyl-p-cresol#} 1,2-diaminobenzene ®. 2 H-E] -5
Foz g Aare], Hi20IDOTAE ¢ 4= AN ©] Hi[20IDOTAS} lanthanide(IID) nitrate 7+] 2k
% == methanololl 4 73 74 (template procedure)l] &3] 43 AE, [Lo(H(H[20]DOTAYCIO,)
(H,0)] - 3H,0%} [Ln([20]DOTAYNO;)H,0)[(NOs), - xH,0F 27} 3433130}, [La([20]DOTA)NO:)(H:0)]
(NOy), * xH,0Z 2 AE methanolll X224 A2 [Ln([20]DOTA)NO:)(CH:OH) e~ w91
CH.OHe] FA| 497} 04l B28]7t=, Ly(=salicylic acid, p-chlorobenzoic acid, benzoic acid, acetic acid,
4-bromophenolell )3l 213 ) FFAEK)YE 25 °C, p=0.1 M NaClOol| A ¥5351] nig] 0.2 AR 3|9
o} o] uf FHIAARK) TS BERIYZT pKa F7)9] M 78kl salicylic acid>p-chlorobenzoic
acid>benzoic acid>acetic acid>4-bromophenol A2 viepyic),

ABSTRACT. Direct preparative method of 2,6-diformyl-p-cresol and 2-hydroxy-3-hydroxy-5-methyl-
benzaldehyde from 2,6-bis(hydrO)l(ymethyl)—4—methy1phenol using activated Mn(IV)O, was described.
Hexadentate compartmental ligands, H,LfA] and H.L[B] were prepared by condensation reactions of
2-hydroxy-3-hydroxymethyl-5-methylbenzaldehyde with ethylenediamine and 1,3-diaminopropane respec-
tively. By the reaction of macrocycle(H,{20]DOTA) with Ln(IIl) nitrate{Ln(IIl)=Pr, Sm, Gd, Dy}, discréte
mononuclear Ln(Iil) complexes of the type [Ln(H:[20]DOTA)CIO,)(H,0)]:3H0 were synthesized in the
solid state. [Ln([20]DOTA)NO;)(H,0)}(NO;), - xH,O was placed in methanol for 2 days, and [Ln([20]DOTA)
(NO)(CH:OH)T** 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 NaClO,. The K values

calculated were in the order of salicylic acid>p-chlorobenzoic acid>benzoic acid>acetic acid>4-bromophenol,
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while the pKa ot auxiliary ligands was in the opposite trend.

M B

cobinamide - S48k 2|7+ =(axial ligand), 5,6-dime-
thylbenzimidazole©] cobalamin F-At23€] 58k o=
A= vitamin By, F5A - & B, W Ul o
g s w1l Asshs ATl F83h sijkEold”
corrin el AHE 7AaL QA dermz 279
Enlsk 2]7h e E80A) o] A Ak (diastereomerism)
£ g 7PeAE AW 9lek? cobalamin . EHE]
cobinamide 32 cyanocobalaminol| A % HFgF
o-D-ribofuranosyl-5,6-dimethylbenzimidazole(o.-riba-
zole)E A A7l $18] nucleotide loop2] phospho-
diester At gt Aely Acka) A7} Qlok(Fig.
1). cerous(Ill) hydroxide gel- cobinamide =&
gA1s17] $18ked  dicyanocobalamin®] phosphodiester
Akl o835 dubHel WEE 9 3 7|tk
w3l F-4 trifluoromethanesulfonic acid (CF.SO:H)E
o]-83led By, BRHEETE] 5 W8 nucleotideE Al 7]
= b= Qb o] wbd-2 7] 2]7=(organic
ligandy7} AHd Z7deiA] okt o B-alkylcobalamin
(RCbHEHE| B-alkylcobinamide{RCbi)2] 2]%3%<] &
Aol o] &-5lvh. 1AM, B-CRHCbiE= A2ejAl B-
CEHCbI} CF;SO:He| vhg~l 23] §Hdd 4 9l
o7l 9ol & 5582 B-CRChig 17] $l& ol
Rl Clekst A4 3 7} (nitrogenous base)’t
Aga o) 3k AL, 7)1A 9] Bk ogF Al del|
A CF719] 93], 13l 54| 5] okt o &
ZF=, B-NCCH,Cbi % cobinamide®] B$]=el i€l
thE o CF719] BlaL 5 abe] s a3 7ot}

Organocorrinoid?} ©}efgt A4 gF 47] {5-, 6
A o]FAx} 318] 318HE-(heterocyclic compound) ¢
Zp b} ko] H3Adel dAEhq ey A
F83lc}, o)]7l& B, E¥s}ar 2l¥ methionine A
A1 E A~(synthase)?} methylmalonylCoA A}e]&7] &4
(mutase)”}  methylcobalamin(CH,Cbl) ¥ coenzyme
vitamin B2} A3t 449 5,6-dimethylbenzi-
midazoleZ. histidine”]2] imidazoleS *| A7) 73}
o] gl7] wj oo

Finke 5~ B-5-deoxyaldenosylcobinamide(3-AdoCbi)
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Fig. 1. A composite representation of 5-deoxy-5"-adenosyl-
cobinamide (AdoCbi"BF,"); in the lower part of the figure,
the o-ribazole fragment produced by Ce(OH):" catalyzed
H:O addition across the phosphodiester 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 B..

¢} pyridine, 4-methylpyridine, 4-aminopyridine, 4-
dimethylaminopyridine, N-methylimidazole & 2 7}
A o-F wsk 94717k e akael A et siepiy
£ Ao

Euks o3/ & (trans influenceleffectys F4ro]-&
o] AgE o] Q= 2Ty} o)¢] Edka 91A]el] =)
A e B0 A A 2zk=(Y)el @
g olgt BRkE(X)e] A3 WS (ERAEI) I
dshERA oJ3F) Slof gl Zlold
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FEPS K G2 skl Kol v Eabes ofef
A3 H,0>5,6-dimethylbenzimidazole>0H >CN" >vinyl
>methyl>ethyl>benzyl® €}, o2} FAkgt Eqia of
& A= TChIZRFE)A ] Aol (y-band transition;
360 nm F9])2] oAl fsiME EAget & v
F Aol viokst 2H8-7)(T=H,0, 5.6-dimethylben-
zimidazole, OH™, CN", vinyl, methy)& 7}1*|3l gl
corrinoid -F=A e} F 7Ex] §17]7k2] kgl 3t o
QA ARl W3] 25°Colr HEFHeE ATEHY)
]:]_.ll.lllz.l»l
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Chy
Ha[20]DOTA
23], cobinamide % Athiz] g3} Ak}
Al k) 2Zh= Fhell sk J3Ag AAel o
M FHHE AR ol & AellAlE A 26-
bis(hydroxymethyl)-p-cresols SHEA R 3l 2,6-di-
formyl-p-cresol(DFPC)3Z}  2-hydroxy-3-hydroxymethyi-5-
methylbenzaldehyde(HHMMB)E- 3H413lv}. HHMMB
¢} ethylenediamine ¥ 1.3-diaminopropane S 25| 7}

T - sl

Z}y el Avin]are] 2] 7F= (hexadentate macroacyclic
ligand) 1,16-dihydroxymethyl-6,11-ditmino-3,14-dime-
thyl-18,19-dihydroxy-1:5,12;16-dibenzo-7,10-diaza-
docosine(H,L[A]) ¢} 1,17-dihydroxymethyl-6,12-diim-
ino-3, 15-dimethyl-18,20-dihydroxy-1:5,13;17-di-
benzo-7, 11-diazadohenicosine(HLL[B])E d<ich. 2.6-
di-formyl-p-cresol(DFPC)2} 1,2-diaminobenzene .24+
B 209 dioxatetraaza® 7o) 2] (7.22-diimino-13,28-
diamino-10,25-dimethyl-5:30,8;12,15;20,23;27-tetra-
benzo |a,e,j,n]-dihydroxolf,0]-6,14,21,29-tetraazacyclo-
triaco-tine: Hy[20|DOTA)S- o #ebE $)4x(lanth-
anide; Ln(IlH)=Pr, Sm, Gd, Dy) ZE-& 3Alshe}. w3l
A. Aguiari, D. Suresh Kumar 5ol 23t W] & [n
(NOy); ZA3lel] Shiff 7] FF-8-2= Ln(1ll)-7H
28] (722,13 ,28-tetraimino-1 0,25-dimethyl-5:30,8;12,15:20,
23;27-tetrabenzola,e,j,n]-dihydroxolf,0]-6,14.,21,29-
tetraazacyclotriacotine: [20|DOTA) Z-&-5 Al sl
olF FEdt g 7] Ak FA AvIake] s
TE ZAA - FAE

dibd
os

4

i
h 2]

A2 A 717). 2,6-diformyl-p-cresol, ZF2Fe] AHH]
2], 209 dioxatetraaza diimine-diamine 7JtHie] ¢}
ofol b #HE 5 Aol AR&3 2.6-bis
(hydroxymethyl)<4-methylphenol, manganese(ll) carbo-
nate, CHCl;, 1,2-diaminobenzene, methanol, acetoni-
trile, Ln(NO:); - xH.O(Ln=Pr**, Sm™, Gd*, Dy™),
.9 Aldrich %3 Sigmarke] E5A19kS o431},
Ln(llI}-[20]DOTA &3} Bz 2)zk=GA 13k 0)

Zve] e FAS 913 8 Alx Al o83

Aok salicylic acid, p-chlorobenzoic acid, benzoic
acid, acetic acid, 4-bromophenol, NaClO, 5-2.&
Aldrich, Merk 2-2- Fisher A}2] &5 A Eolgdot. &
Ak 2o #alg 9 daEM 2 IR, NMR
spectrum> 7| 23&A| el T ool HA{-E gl
Elemental Analyzer(Carlo Erba), FT-IR spectrometer
(Bio-Rad FTS60), 12|37 S500MHz-NMR spectro-
meter(AMX 500, Bruken 28] 22 Agivt. A8A,
GC/Mass, A7|HA XS ZA-& Thermogravimetric An-
alyzer(TGA 2050. TA Instruments), Hewlett Pack-
ard GC/MSD 5772A¢} ORION model 1622 43}
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slolct. Gk AlAke] B838k A8+ KONTRON
UVIKON 860 UV-VIS Spectrophotometer® &%) 3}
At

A Y. Adv)aze]e} ole] e, o] F&
2 1l 209 dioxatetraazadiimine-diamine 71¢l T2
o} o]o] ekt g T off HFAR o] 4=
HHMMB$2} DFPCE chloroformel]l 24 #hel mang-
anese(IV) oxide$}  2.6-bis(hydroxymethyl)-p-cresol--
Aol Hetl oz mhEe] 49z A7l Si-S o3}
gk th3ol IS chloroform & A 23} o] A%
Hap 25 o NS gk E3H8-S silicagel column
o4 chloroform: ethylacetate=10:1 E3Hgnjz = 7}
A AFAE el o] Bl S 2575 o) %
3fo] ZEzAIZleZH T4 HHMMBSF DFPCE 918
4= Atk

HHMMB.

Anal. Calc.(%) for CH,O::C, 64.70; H, 6.14.
Found:C, 65.06; H, 6.02. 'H-NMR(500MHz, CDCl;;
ppm): 2.261(s. -CH;), 4.649(s, -CH,-O-), 7.207, 7.324
(s. H, aromatic), 9.776(s, -CHO, aldehyde), 11.089
(s, -OH). "C-NMR (I125MHz, CDCly; ppm):196.655,
157.297, 136.861, 132,558, 129.119, 129.012, 120.077,
60.496, 20.225. GC/Mass: 166 m/e (CoH 003).

2iZte ¥ ZE B,

7{che|22[(H,L[A], HLL[B)) E2lZt= $Hd. HHMMB
5-8F methanol£- (150 mL)ol| ethyl-
enediamine 22 | ,3-diaminopropane®] methanot&-2}
(100 mLyS- 3] 4718 Foll 34)17) <t 3H7aht
ol BAL 7okl EAFIH HLIA] 22 HL
B Adulael SRS 98 & otk A%
methanol2. A|H3}ed z1-g3loll Al 712|710}

H.L[A].

Anal. Calc(%) for CyHxuN,O. - 12H.0:C,65.75;
H, 6.85; N, 7.58. Found:C, 65.74; H, 6.83; N,
7.53. 'H-NMR(500MHz, CDCl;; ppm): 2.194(s, -CHy),
3.859(s, -CH:-, ethylenediamine), 4.634(s, -CH,-, hyd-
roxymethyl), 6.908, 7.050(s, H, aromatic), 8.246(s,
-CH=N, azomethine). '*C-NMR(125MHz, CDCl;;
ppm): 166.552, 157.288, 132.558, 130.863, 128.255,
127.613, 117.913, 61.911, 59.567, 20.290.

H,L[B].

Anal. Calc.{%) for C;HN,O, -

(8 mmole)2]

1/2H,0:C, 66.49;
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H, 7.12; N, 7.38. Found: C, 6646; H, 7.00; N, 7.11.
'H-NMR(500MHz, CDCly; ppm):  2.049(quintet,
-CH,-CH,-CH,-), 2.25((s, -CHs), 3.651(t, -CH,-, di-
aminopropane), 4.630(s, -CH»-, hydroxymethyl), 6915,
7.063(s, H, aromatic), 8256(s, -CH=N, azome-
thine). “"C-NMR (125MHz, CDCl;; ppm):165.483,
157.560, 132.459, 130.641, 128.345, 127473, 117.963,
61.903, 56.761, 31.652, 20.315.

Zchm2] 2|ZHE(H[20]DOTA) &M, DFPC(10
mmol)2]  methanol-8-24 (100 mL)®]]
zene(10 mmol)®] methanol8-<4 (100 mL)yS A 7}s}ar
A7E E<k et o] 8-E 30°CE WA F
ol AAdES o433k methanol2 A& g} o] YA
2% chloroform®2 AAAE olgoll 4 calcium
chloride® §-&- %1% slol| 4] Z2A|1 710,

H.[20]DOTA.

'H-NMR(500MHz, CDCl;; ppm): 4.44(d, CH,-N).
6.80(t, N-H), 8.59(s. -CH=N-, azomethine), 13.55(s,
-OH, phenol). ""C-NMR(I25MHz, CDCl,; ppm):
161.715, 157.345, 143.479, 136.084, 134.249, 131.539,
128.285, 125338, 119.543, 118732, 118419, 117958,
111.761, 46.904, 20.326.

[Ln(H;[20]DOTA)(CIO,)(H,0)] - 3H,03HE &Y
{Ln(IID=Pr, Sm, Gd}. H.20]DOTA
methanol-&- (50 mL)ell NaOH 2 mmol3} La(Ill)
(NO3); - 6H;0 2.3 mmol®] methanol8-24(50 mLyS
7htar A7 A5 FiAIIE o] 89l NaClo,
6 mmolS 1L 6A1ZF F3F A} FFAR] F ojwfat
o}, o] AAEE methanolE 23] o|A} MFsl =Z
sloll 2|7

[Pr(H,[20]DOTAYCIO.)(H,0)] - 3H,O

Anal. Calc. (%) for Pr(C;H:N,O:)CIOy) (H-O):
C45.78; H4.32; N,7.12. Found: C, 45.50; H4.19;
N, 7.12.

[Sm(H[20]DOTA)CIO,)H,0)| - 3H.O

Anal. Calc.(%) for Sm(Ci;HyN,O:XClO;) (H-0),:
CA45.20; H4.27; N,7.03. Found: C, 45.40; HA4.11;
N, 7.17.

[Gd(H:[20]DOTA)CIO,)(H-0)] - 3H.O

Anal. Calc.(%) for Gd(CyH:N,O-}ClO,) (H,O)s:
C44.82; H4.23; N,6.97. Found: C, 45.26; H4.01l;
N, 6.71.

1,2-diaminoben-

I mmol2]
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[Ln(20]DOTA)NO:)(H,0)[(NO;); - xH0&E M.
AR} zro] DFPC2F Lo(NOs); - 6H,02] acetonitrile
gMo]| 1 2-diaminobenzenes 7}k aMIA|ZIOE
A g 4 Ut

SYN= H BT HH. [Ln([20]DOTAYNO;)
(H:0)1""& methanolel] 7 o AHR|go24 doiAl=
[Ln([20]DOTAXNO;)}CH,OH)>* Fo|ex} F74] =}
7} AbAel BE 27 (auxiliary ligand) 7o it
SollA HE AR AAate] Ga3) AR BEEARE
kgt oA SA3I9dc) o] W FroER] S
5 93t FE [Ln((20]DOTA)NO)H0)**2] Fet=
~107°Me] e]glem], B2 2RkE(L)8] T

[salicylic acid]=1.44X< 107*~2.88X 10~°M

[p-chlorobenzoic acid]=1.25X 107~1.08 X 10~°M

[benzoic acid}=4.00X 107~3.20X 10°M

[acetic acid]=1.44X 107*~1.15X 10°M

[4-bromophenol]}=3.60X 10~2.88X 10°M
wele] AL Fsledrh o]} 22 methanol £ A
FA] o] 2= (uyeE 0.10] HESE NaClo2 24319
o, 253 25 °CE v}

A W IH

g2l 2lZis g % £M. HHMMBe} Mt
diamine(el]; ethylenediamine, 1,3-diaminopropane)2]
2+1] S3bsol 23 deizl 6-le] w2 Schiff
Q7] o]HA 2|7k (binucleating ligand)®] Zh}o]
A (compartmental nature)s} 2719] wi§] Zhate]e]
A7t zfo] wjFol o]F o] 3 FE-(heterodinuclear
complexy& FAJ3H= o] folajet.

27h=2] Y N.O, Thte]e AR dAlelgSo
o] At QKR AEe] AN, A 0,0, W
gl 2]3t ol o] e]of Y- =T
ol WiF- 2 2 Jhtte]r} 482 5fA o] Fdre]
2o Mgt IRMEES Akl ol

H[20]DOTAS} 29| o W S4. ol 2=
methanolel| A} 2,6-diformyl-p-cresol®} 1,2-diaminoben-
zene Zrol 1:1 En]e] H3ub3o2 A& 4 9lof. o
ubg-2 7o) Ak og LolalA g F7]o <k
A&kal chloroformel] &8sl 584 113 o]},

o] Adlare] 7=} La(lI(NOy), 7+e] Hhg-o 2
FE & La(ll)-H[20]DOTA 82| YA¥A, o

”»5
\‘122.28%(6.733%‘ ~3H:0 Loss)

»

X 12.51%

< (~ClO4 Loss)

=)

2

2 2.19%
(-H20 Loss)

o 400.8 °C

73

100 200 300 400 00
Temperature(°C)

Fig. 2. The TGA spectrum of the [Sm(H,[20]DOTA)(CIO.)

(H.0)] * 3H,0 complex.

FA BA(TGA), A7 Aex &4 Z44E 23shd
[Ln(H.[20] DOTAXCIO.)(H0)] - 3H,01H F4 53}
Ea ZAg. 38 TGAIAe 28k (Fig. 2), 4
AN Foll 37N BEAR= AR} dol] =g=31A] Ex)He
1709] E-EA}e} ClO, o]-2-2 lanthanide(I)o]-&l] )
AAdg=] Qo 2=z FAEES] EHEE,
MDMSO, 25 °C)=~30 ohm™ * cm?  mol™ A =2] Zte]
D2 o5 u|ds|Ale gt}
Lantanide-[20]DOTA 83 Bxg|ZI= Zto] W
o A (D9 SR (KE AlARSE ] fl8ted

Absorbance

Wavelength{nm)

Fig. 3. Spectral changes upon addition of p-chlorobenzoic
acid to [Pr([20]DOTAYNO:)CH;OH))> in methanol at
=0.1M NaClO,.
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CH.OH-&#lollr] 3ed- 914

Absorbance

Wavelength{nm)
Fig. 4. Spectral changes upon addition of 4-bromophenol to
[Sm([20]DOTAYNONCH,OH)J in methanol at u=0.1M
NaClO,.

Absorbance
o

0.000

Wavelength(nm)

Fig. 5. Spectral changes upon addition of benzoic acid to
[Dy([20]DOTAYNO)CH,OH)**  in methanol at p=0.1
NaClO;.

[Ln([20]DOTA)NO:;XCH,OH) ol FA 9127} 03]
LESGS S O B S s R B DR
Hek(Fig. 3, 4, 5).

[Ln(20]DOTAYNO)YH:O)* 2

L,
[Ln([20]DOTA)NO;)(CH,OH)|** ==
[La([20]DOTAXNO,)L)|* M
o] s}Eh-5-9] WA [Ln([20]DOTAYNO;)-
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{Ln(IID=Pr, Sm, Gd, Dy} i3] 2pEs} B e7he

712) Sfabga) el ) 633

(CH:OH)I* £ dAIg ghgoll A [110] W3lel| uje}
248 FHATE o835k (219 kot F53A g2
ARG 2 4 glek o] Ao fEIE ol ¢

uhyge- A Ho)| ARt o] Aol g, e 27}

I S N
er—g, K(g,—-g))[L,] €-¢g

)

[Ln([ZO]DOTA)(NOq)(CH OH*=} [Ln(20]DOTA)NO;)
(LI'ES] A5 vepdict. o] W H3ds k=
(er-en) vs. L] EA] A3}e] 77|28 E] A& 4
UTkFig. 6, 7, 8). o] FAEF} HEe|7k= 7] 33t

2.9
2.7
2.5
2.3
21 .
1.9
1.7

1/(5T-go)>< 10

/

15| ¢
13 ——m -
1200 2200 3200
1/[p—chlorobenzoic acid]

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

1/(57_‘90»( 107

12 ' B
150 350 550 70

1/[acetic acid]

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

3+
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44

29

/g ~£,)%10™

24

19 R
170 220 270 320 370

1/[acetic acid]
Fig. 8. Plot of 1/(g,-€,) vs. 1/]acetic acid| in reaction of Gd**
complex with acetic acid.

Hhgol] gk s8lekEA Al 4=(number of stoichio-
metric states) 2] Z3lel] olspd 2719} Ak, & |
el 2E #AIRke] Zbedhe kbt &, (Ln((20]
DOTA)NO:)XL,).] 2] Exfe) dlgt FrHER] W
3P} AR ket 234, lanthanide-A ) a22] 2
= {[Ln([20]DOTAXNO:)(L)J" )= H= ezh=rt 3
Are] 2 Z-=(p-bromopheno)d = 99l Tl
7} =(salicylic acid. p-chlorobenzoic acid, benzoic
acid, acetic acid) 739 108)$] 325 A3 A
ot} 1A, & Al M 7 (AP} Akgl BE
7=} AR 2k ol KE Tkl

H70€] lanthanide-A ) 3te] 2E3} A4 AR} A
29l Hae|7h= 7R HelAks AlAb IR Table |
o Aelsldrt. o] A Bxeizh=e) AkslEjde
(pKa: G~8ofM ZAA el Asl] EAI(Fig. 9, 10§
L2 AEH Bre|ts e Jertg AP S &

FIMATT - gl

logK

1.5 ‘ :
2.5 4.5 6.5 8.5 105

pKa
Fig. 9. Plot of logK vs. pK, of auxiliary ligands (donor atom;
O) for Pr'* complex ion; (1) salicylic acid, (2) p-chlorobenzoic
acid, (3) benzoic acid, (4) acetic acid, (5) 4-bromophenol.

35
1

1 . . *
2.9 34 3.9 44 4.9
pK,
Fig. 10. Plot of logK vs. pK, of auxiliary ligands (donor
atom; O) for Gd* complex ion; (1) salicylic acid, (2) p-chlo-
robenzoic acid, (3) benzoci acid, (4) acetic acid.

Table 1. Equilibrium constants for the reaction [Ln([20]DOTA)YNO:)CH,OH)[** + L, ={Ln([20]DOTAYNO,)(L,)]" at 25°C

{Ln(IID)=Pr, Sm, Gd, Dy}

Auxiliary Ligands pK. Kllog )

Pr Sm Gd Dy
salicylic acid 2.96 5844.00(3.77) 1116.52(3.05) 1659.00(3.22) 1472.37(3.17)
p-chlorobenzoic acid 3.86 1505.82(3.18) 788.00(2.90) 250.00(2.40) -
benzoic acid 421 998.11(3.00) 427.00(2.63) 50.00(1.70) 800.00(2.90)
acetic acid 4.76 706.34(2.85) 293.73(2.47) 11.28(1.05) 166.98(2.22)
4-bromophenol 9.34 100.00(2.00) 252.32(2.40) - -
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