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Abstract

A facile and direct preparative method of 2-hydroxyisophthaladehydes from
2 6-bis(hydroxymethyl)phenols using activited manganese(IV) oxide is discribed.

Lanthanide(IM){Ln = Pr’, Sm”, Gd*, Dy*} complexes of the 20-membered
dioxatetraazamacrocycle(20-DOTA) are synthesized by the schiff base conden-
sation of 26-diformvl-p-cresol with 1,2-diaminobezene in the presence of
lanthanide(Ill) nitrate hyvdrate at ambient temperature. Discrete mononuclear
lanthanide(Ill) complexes of the type [Ln(20-DOTA)NO3(H-0)J(NO3): - nH.0
have been synthesized in the solide state.

The equilibrium constants for following reaction in CH3;OH

,. CHsOH .
[Ln(20-DOTA)NOs)(H:0) —=—* [Ln(20-DOTA)NO)(CH:OT” + La

K > i :
< [Ln(20-DOTA)}NOs)La)]~ ™" + CH:OH

La = CN', SCN, T, NO2, N3, DMSO

have been determined at ambient temperature by the UV-VIS spectrophotometric

method.
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1. A2t & ALZ217]

£ Aol o] 83 Ak Aldrich, Merck &2 Ficher AIEL A4t 28
=9 - 24 S AT 948N, AAFr2HEY, AY2HEY HYMN(R)AY
EHL Zt7} Elementar Analvsensysteme GmbH Vario EL, KONTRON UVIKON
860 UV-VIS Spectrophotometer, VG70-VSEQ(VG ANALITICAL, UK), 23831
FT-IR spectrometer(Bio-Rad FTS60)& AH&3IATh  AFAHEYH Z3HA| FAB
condition® 2 FAB source®} Matrix-> 35keV Cs ion beam¥ Glycerold AR5l
. DFPCE #9387l 3ty HEWLETT PACKARD GC/MSD 5772A%}
HITACHI FT-NMR(60MHz /CDCl;)& ©]-83tsdtt.

2. gtyety

1) manganese(IV) oxide AZ

2,6-bis(hydroxymethyl)-4-methylphenol At3lell B33t HZH A3 MnO. A=
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2) 26-diformyl-p-cresol(DFPC) ¥43

300ml  chloroformell manganese(IV) oxide(80g)¢t  26-bis(thvdroxymethyvl)-4-

_11_



methylphenolE8 FHEEHZ e T A2 A FAESD o THIEL 33X T
WRSHA phenold o™, 447 A& Aol F thgo] A7sly de JHEL

chloroform@ 2 & A3}A A&} o] o chloroformE ol ¥ 200mlE 33) ojA A
Algth Hx A (filtrate) T 33] o] o] M H M (washings)S &t FAIFIH &
g =@ A7 LoldA AAMECD olAE  silica—gel columng 3
chloroform : ethyl acetate(10 : 1) Eg £z 223l FLA7H 15E S
= 2% 7 Utk o] AAHEE GC/mass (Fig. )Z NMR(Fig. 2) spectrum® 2 5 E
el s
Scheme 1. Preparation of 2,6-Diformyl-p-cresol(DFPC)
110g  MnCOs(Aldrich, d=3.120, 99.9%)
I
~ Heat(295-300C, 7 day) by using
electric furnace
ca. 80g black MnO-
i Suspend in 300ml CHCl;

' Add 10g 26-bisthydroxymethyl)-4-
v‘ -methyiphenol

Stir by a magnetic bar at room temp.
v (3 day)

i Filter

Wash twice with 200-300ml each of
CHCL.

Yellow solution{combined solution = original filtrate + washing)
i Evaporate

Yellow crystal



Seperate with column
(eluent : CHCl; : ethyvl acetate=10 @ 1)

\/
1st. eluate

Evaporate
\/
DFPC
)
CHoO0H €=0
MnO2
H3C ———< 5 H3C OH
3 OH CHCl3
CHoOH §=O
H

3) FEEZ(Pr, Sm”, Gd”, Dy")-(20-DOTA) #E A

DFPC({Immol)9] acetonitrile(35ml)3} lanthanide(Ill) nitrate hydrate(0.5mmol) <]
acetonitrile(15ml) &)l 1,2-diaminobenzene(Immol)2] acetonitrile(25ml) &4 -&
H7bgth o] EFEAE How, g Mo BHIH(=YdY —~ FAN - JF FS
A7E BAET 302 ol L A HAo] &7 Tl HEEHY| AFFT 64]
T Ax 9 £Ae wyARl Fol za AEES EEStY  acetonitrileTd
chloroform@ 2 33] o] HEZo] AHI} o AHELS CaClh& ¥ vacuum

desiccatorell AZ - B3I HA 3}30Eg-of o] &3t}

Scheme 2. Preparation of [Ln(20-DOTA)(NO3)(H-0)1(NO3)-

0.5mmol Ln(NOs); - 6H-O{Ln" =Pr, Sm, Gd, Dy}

|
i dissolve in 15ml acetonitrile

v

_13_



add Tmmol 2,6-diformyi-1-methviphenol

A
vellow solution

i drop 1mmol 1,2-diaminobenzene
dissolved in 2oml acetonitrile

vellow solution
Stir continuously
{color change(vellow > light purple >
v dark red)}

dark brown crystal

i ilter

v
crude precipitate

wash with acetonitrile and chloroform
over 3 times

v
‘ drv in vacuum desiccator
v
[Ln(20-DOTAMNODH-0)INOS)
CH3z
i
C=0 /N (0] NH
HaN Ln{NO3)s - xH»0 X > Lln {.. v
2 HaC oH *+ 2 > / 1\
HaN N o N
H
CH3

(X-H20, Y=hidentate chelating NO»;  ligand)

A]_l_



[ML,(NO:)(H:0)]”" #to] 2o Al H.09F ¥ % 7HE (auxiliary ligand : CN', SCN,

Ny, I, NO2, DMSO) 7He] 2#ukgolA FH2HERH ZHE 93 89 Frt

[PrL,(NO(H.O)” = 2.9994 X 10 "M

[SmL,(NOD(LO)T = 31083 X 10°M

[GALA(NO3)(HO) ™ = 27094 X107\

[DyLa(NO)(H200]" = 29633 X 107\
olglen HzIItEo FE&

[CN] =08 x 10" ~ 56 X 10°M

[Ns]T =08 x 107 ~ 56 x 10°M

(1] =10 X 107 ~ 7.0 X 107M

[NO-T =10 x 107" ~ 70 x 10°M

[SCN'T =10 x 107 ~ 1.4 x 10°M

[DMSO] = 56 X 107 ~ 616 x 10'™M
Helel 718 HIFYS olF methanol &Y A ZA] o] L7 S (jonic strength, )=
NaClOsE - 0.1°] HEE 5ot deE() o]2& d¥H ZL& AHhard acid)
ojB g, o5& F, O7} FAHAAS =9 4xoz AP Aolgts AR
Adize gtz YdAH JdAE nHFHH  2P}eHEe fnmjzs H.OERG
methanole] O E}EE Zo|th 3}&H 3o Ha3 A85(FFT) F4-& KONTRON
UVICON 860 spectrophotometerE ©] &3 U}

A

r
L2

_15_
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40000 4

300001

20000 4

16000
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~—

H-C (§18

T—

13.74

Time —
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10000 +
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8000 +
7000 4
GOOO 4
2000
4000 1
3000 A
2000 1
1000 -

3 39

53

Il

63 !
24 ‘
ol

107

0
N/Z —

L4

40

Fig. 1 GC/mass spectrum of DFPC,

il l"w .
T ]

60 80
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1. 2tEbEFR-(20-DOTA) HOHae2| 32| X STAHEYH

+37F FEE 0|22 TAGH T FRANA TR AZAS i Ju o]
HZEe F AR o o EJ

Ui e 23 22 A472g Jerdth a2y, 97 Ei(valency state)7F 4ol g
Ha2A T2 ol Agols Mzo] A ot FEZAE PSS M7
3 3] Fo] JHAAH FFAA FFEHT7] WES vepded, o] of A
B (crystal field splitting) 2 tF 2 -AIE & RS (spin-orbital coupling)e] © F8
o} Lu” ol2& A3 VEF o] AHERHS XM TL Z-AYHE F

sheh, (n)f AAE 7R T Qe 9AE (14-n) HAAE R

Table 1. Colour of lanthanide(Ln®") ions.

Number Number
Ln” Tons of 4f Colour Ln* Tons of 4f Colour
electron electron
La™ 0 Colourless Lu” 14 Colourless
Ce" 1 Colourless Yb* 13 Colourless
Pr' 2 Green Ym” 12 Pale green
Nd* 3 Lilac Er” 11 Pink
Pm” 4 Pink Ho™ 10 Pale vellow
Sm™* 5 Yellow Dy* 9 Yellow
Eu® 6 Pale Pink Tb* 8 Pale pink
Gd* 7 Colourless Gd™ 7 Colourless

_18_



Table 2. Colours of Ln", Ln”™ and their isoelectronic Ln* counterparts.

Electronic configuration Isoelectronic M*
Ce"  Orange-red 4" La™  Colourless
Sm*" Blood-red 4" Eu”  Pale pink
Eu” Pale greenish vellow af Gd* Colourless
Yb”  Yellow 4f Lu”  Colourless

T3, olnf ffelel olsf Mze] wAFC} o Ho|: Laporte T o] ak, Ml
A Aol o A WAL BIFY £ Qi)

fFAERTE ARl FF5ol o, o5& ety F99 AN P +
R AR Y= WFo 2R AAH Uk TN, F4oe] (M= A
ol Y=ol s W WakA gerh =, o W BE 3ilEA Bdgone

SPO

Absorption

1 W

9000 14000 19000 24000 29000

Wavelenth(cm ™)

Fig. 3 The spectrum of the f~ Pr’(aq).

_19_



dEE 9= 71719 37 HH(wavelength calibration)o] ©| & B THFig.2). BB
Y&l A< of - 5d Heolx 7H58, o] g Dlo|29 Zo] WA Pzt FAd
2=l JEo) ot Jue Wt

Yb" o] MM 4He FFEA @) gEo, o5 =l g
L CIREL 4f — 5d Helol s UV 94 e T4t 40=1 4 g=
edolelng, §4 f+f HolBth o 73 F42 doth x3 FHE HE
T UEZREH FHo2 A3 olFd 93 Hslo]
spectrum)©] 7HEaEtth Ce” €9 e =g ML fr AHEYRTIE HsloFo
o8 s Fogh ™

£ A7l o83 FVZ(M)-(20-DOTA) 29 FHAHEHDL ff Hojrrt:
f~d Aol 7198 ez HAY - UrhFig 4-7). T3 Gd* 0|29 Mo =
Ao] 2 H(Table 1), F&Z(IMM)-(20-DOTA) 289 TE gof Mzo] DA Jely
A@AA)E U= HE FLHog Aol o3t Msto]FAo|(charge
transfer transition)9} o] Y& Aojr},

AHTEIZEE, Hileo® 77, n—ox” Holo] 719lehs Ao 265 349, 374nmol

M F5E dedoh &9 Az AFo) P, Sm™ Adial 2o F4o: 2
360, 420nm, Gd”, Dy* 28] ZA$E 280, 420nmollH BE2E 4 Ut} 4% 2
AA HMslelFHolal o3 AL 238nm ¥2e)A e shouldero] o},
Pr” 28 CH,OH #04¢ 2947 %3 & ~™EHo)AE 320, 338, 400nmoll A
Frozt dA"EY F, 360nmell F5oEs Ak T 320, 338nmoAl M= A2 o7}
Uetdo, o8 ZEME fAEE ZFe] w3y BgEg o] An:
(Ln(20-DOTA)NO3)(H:0) "'l 4 BE27} AH8] methanolol <& 83 <&
T Ao 4F9] FES] methanol £9¢ 359 AE 923 Fox FLoleo 3
2l o] gttt

ol
[>
-
i
o
N
5
5

@

%

g

_20_



1.000

0.500

Absomtion

0.000
300 350 400 450 500 nm

Fig. 4 UV Vis absorption spectrum of (Pr(20-DOTANNONH-O)]" in methanol.

(time interval @ 6hr)

1.500

Ahsomtion

0.000
300 350 400 450 500 nm

Fig. 5 UV/Vis absomption spectrum of [Sm(20-DOTA)(NO)(H-O)F" in methanol.

(time interval : 6hr.)



1.500

Absomtion
)
a)
S

0.000L
300 350

4

00

450

500 nm

Fig. 6 UV:Vis absomtion spectrum of [GA(20-DOTA)NO DAL in methanol.

{time interval © 6hr.)

2.000

LOOO

Absomtion

0.000

419nm

300 350

400

450

500 nm

Fig. 7 UV/Vis absorption spectrum of [Dy(20-DOTA)(NO3)(H.0)F** in methanol.

(time interval : 6hr.)
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2. BIELE ztgo| w9l Jlstety Tz

PBE oL, L' xe W3

FU) jas

i

g1 glol HE Aol FsA Holga
(Cr*=065A, Fe"'=055A: A2M)9} vlmsty

W Eo Ln"& folstAl HEL FAHAINAE £ Bo| amineBth © 73 u)
As8dE AU U7 W& FEHA amine 2HE AL AP 2y, vl

£l (nonaqueous solvent)l = amine ZE AAdo] 7F53sith Lo’ o)) (O,

o] o]&50o] © FI7|(1.03~0.86A)

olr

CN, 293, #7189 &7(organometallic group)¢t LAIE 2ES J st 297}
EET ol AMEE H-AEFSFT EFRFHoE AHEY] o o] ARFFIt 7-9
A3 7 -back bonding)el T#AT 5 §l7] W Fo|r}.

Holdad e, BerZA40] 7Y dubAQl wi9le= 7, 8, 909, 0|5 HEL
ohFd QA 3std AEE Jeldoh 3EE A4 wiisvh 10, 1290 A

chelating ligand, NOy, SO So] AT w &3}

Table 3. Some lanthanide complexes.

Coordination

Complex Shape
number
o [Lu(2,6-dimethylphenyl).] Tetrahedral
6 [Ce"Cls)™ Octahedral
6 [Er(NCS)s] Octahedral
7 [Y (acetylacetone);H-O) Mono-capped triganal prism
8 [Lalaceylacetone)s(H.0)-] Square antiprism
8 [Ce" (acetylacetone);] Square antiprism
8 [Eu(acetylacetone)s(phenanthroline)]  Square antiprism
8 [Ho(tropolonate).] Dodecahedral
9 [Nd(H-0)y]" Tri-capped trigonal prism
10 [Ce" (NO3)4(PhsPO)-] Complex
{each NOj is bidentate)
12 [Ce" (NO3)sT* Icosahedral

{each NQOs is bidentate)




2 Ayl olg3 g [Ln(20-DOTA)(NO3)(H:20)J(NO3)o& 9uj el risl7zE

7R FAQAIE a9 & 2ty gzte FEo chelating ligand 28X} oby

ol FagozH oA sHagzs B/l Atk [Ln(20-DOTA)(NOs)

(H:0)17" 9] methanol 4% ¥ 232 B=ol o H09 xptee g T Ut

LTS ) O . 2. -
[LnLeo(NOs) (H.0) ‘LmKH» [LnL:o(NOsX(CH:0H))*  + L™

<= [LnLx(NO»(La)1*™ + CHsOH

[LnLa(NOs)(La)*™"]
[LnLzo(NOs)(CH:OH)* J[La™ ]

1Moz HY A8 = 9o} (1DANAM &, €= 2z} [LnLao(NO3)(CH;0H)]*,

[LnLa(NOs)/La)]®™" o) e g EEFASE Jgug. [LnL2o(NO3)(CH:OH) |2

SRS fAst L, (Lam |8 WaaZozH €18 ¥ F Utk o] HL )&}

B LCEr - &) vs. 1/[La™] 4] ZAx}e) A 71712 RE KS ANE 4+ 9o

AA

A - L ELL)
N T <

Q%]
oo

old, [Ln*]; = [LnLao(NO3)(CH;0H)™] + [LnLeo(NOs)HLa)*™ |7} Qg st}
A8, [PrLeo(NOs)(H.O), [SmL2(NO3)(H:0)]*, [GALo(NO3)(H.0)], z237)

[DyLeo(NO9)(H-0)"' 2 » =z3a] ZH=(Ns', N7, T, NO-, SCN', DMSO)7te] m & A}

= (149422 RH A5 [Table 4] Helshdoh o) o WA Aakg) olg

[olKe]



Table 4. Equilibrium constants for the reaction

Ln(20-DOTA)(NOH-OT" + La™ = [Ln(20-DOTAXNO.)(La)]= ™"

at 257C.
Auxiliary ligands
Complexes
Ni CN I NO. SCN DMSO
14,529 4,340 6,723 3,577 381 2

[Pr(20-DOTA)NO)(H:0)]"
{400nm) (490nm) (400nm) (4110nm) (400nm) (400nm)

. ] S o 19454 2,620 2,350 &53 203 2
[Sm(20-DOTANO)NH-O)] ) . _
(402nm) (490nm) (402nm) (490nm) (400nm) (395nm)

, o . 16967 6931 1338 2363 462 4
[GA(20-DOTANNO) (H-O) ]
(400nm) (440nm) (400nm) (490nm) (417nm) (417nm)

11,213 5,926 1,004 950 102 6

[Dy(20-DOTANNO:) (H.0) ] . )
(450nm) (430nm) (400nm) (400nm) (410nm) (425nm)

g 2 #AEe FF2HEYL Fig. 8~ 13{[Pr(20-DOTANNOD(HO)(NO3)- - 2H.0},
Fig. 14-19{[Sm(20-DOTA)NO»)(HO)1(NO3)» - H:0}, Fig. 20~25{Gd(20-DOTA)
(NO)(H:O)(NO4)2 - H2O), 28] Fig. 26~31{Dy(20-DOTA)(NO3)(H-0)](NO3)- -
H:.O0el®, BEete F R wet F3E A8E Fold ahgdr doh ojstzy

rlo
o
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u
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E 243 g 2o AL AYUD Qur. o) B ZuoA Bz 7t= o Az}
A%E W3} Yoz Ry FE) B3 o5 WEHE 2AY £ Y o B
zZ 7tz WX E3 HSAB concept(Table 508 EAld] 1asts AHol §& A
oo}
Table 5. Characteristic of auxiliary ligands.

Ligand pr(()’t(:); I:};;‘]:])t\ Radius HSAB
; (KJ/mole) concept
E Ny 1439 181

CN 1469 177

I 1315 206 ¢

NO- 1421 178

SCN 199

DMSO 884

7 B. B : Bordline Base, S. B : Soft Base
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0.300

0.400

Abhsomtion

0.000 - _
300 350 400 450 500 nm

Fig. 8 Spectral changes upon addition of NaCN to (Pr20-DOTANNO L)

(2.9991-107M in methanol. NaCN coneentration 80X 10 "~ 3.6.< 10 ‘A1

0.300

0.400

Ahsomption

0.000 =
300 350 400 450 500 nm

Fig. 9 Spectral changes upon addition of NaNj to [Pr(20-DOTAYNO3)(H.0)"
(2.9994% 10 °M) in methanol. NaNs concentration'8.0x 107"~ 5.6 X 10°*M.



1.500

338nm

0.750

Absomtion

699 . _
AT 350 400 450 50 nm

Fig 10 Spectral changes upon additon of Nal to [Pr20-DOTAXNO L]

(29991410 "\ in methanol. Nal concentration: 1.0 ¥ 1079 ~7.0< 107\

0.5(X)

0.400

Absomption

0.000
300 350 400 450 500 nm

Fig.11 Spectral changes upon addition of NaNO: to [Pr(20-DOTA)(NO:)(H.0)F
(2.9994X10™M) in methanol. NaNOs concentration'1.0X 103~7.0% 107*M.
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0.800

0.400

Absomption

0.000 & 2 —
Fig.12 Spectral -hanges upon addition of NaSCN to [Pr(20-DOTA)NO;)(H-0)]"

(29991 <107\ in methanol. NaSCN concentration:1.0 % 107 ~1.4X 107\,

0.300

0.400

Absorption

0.000 L
300 350 400 450 500 nm

24

Fig.13 Spectral changes upon addition of DMSO to [Pr(20-DOTA)(NO3}(H:0)]
(2.9994%10°M) in methanol. DMSO concentration:5.6 X 10°~6.2X10™'M.
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1.000

0.500

Ahsorption

0.000
300 350 100 450 H00 nm

Fig 11 Spectral changes upon addition of NaCN to [Sm(20-DOTANUNOMILOV

3108310 \D in methanol, NaCN concentration'8.0X 10 ~5.6< 10 \].

1.OO0

0.500

Ahsomtion

0.000
300 350 400 450 500 nm

a

Fig.15 Spectral changes upon addition of NaNj to [Sm(20-DOTA)(NO3)(H.0)]"

(3.1083% 10™°M) in methanol. NaNj concentration:8.0X 10™°~5.6x 10™\M.
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1.500

0.750

Absomtion

0.000 _ _
300 350 100 430 500 nm

Fig 16 Speetral chunges upon addition of Nal to (Sm20-DOTANNONMIL-OV]

(3.10:3 10 N methanol. Nal concentration:1.0 < 107 ~7.0< 10"\

1.0(X)

0.500

Absomtion

0.000
300 350 400 450 500 nm

Fig.17 Spectral changes upon addition of NaNQ- to [Sm(20-DOTA)XNO:)(H-O)J
(3.1083x10™°M) in methanol. NaNO. concentration:1.0X 107 ~7.0X 107M.
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1.000

0.500

Ahsomption

0.000)
300 350 400 450 o200 nm-

[ig 18 Spectral changes upon addition of NaSCN to [Sm20-DOTANUNO IO

(31053 10 "\ in methanol, NaSCN concentrzition: 1.0 < 107 ~7.0 = 10 "\

OO0

Ahsomtion

0.000
300 350 400 450 500 nm

Fig.19 Spectral changes upon addition of DMSO to [Sm(20-DOTA)NO;)(H0)]*
(3.1083xX10"°M) in methanol. DMSO concentration:5.6 X 10> ~6.2x 10" "M.
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1.000

0.500

Absorption

0.000) -
300 300 400 450 S(X) nm

Fig.20° Spectral changes upon addition of NaCN to [Gd!20-DOTANNO (L0

(27091 10 M in methanol, NaCN concentration' 2.0 <1077 ~3.6 <10 "\

LXK

Absorption
[e»]
A
=

0.000
300 350 400 450 500 nm

Fig.2l Spectral changes upon addition of NaNj to [Gd(20-DOTA)NOs)(H-0)"

(2.7094% 10™M) in methanol. NaN3 concentration:8.0 X 10°~5.6X 10™*M.
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1.500

Absorption

0.000 -
300 300 400 450 S00 nm

Fiz. 22 Spectral changes upon addition of Nal to [GA(20-DOTANNO DOV

(2709110 M in methanol. Nal concentration’1.0< 10 ' ~7.0 < 10 "\

1.O0O

0.500

Absomtion

O‘00%00 350 400 450 500 nm

Fig.23 Spectral changes upon addition of NaNO: to [Gd(20-DOTA)NO3)(H-0)]*
(2.7094X 10°M) in methanol. NaNO: concentration:1.0X 107 ~7.0x 103M.
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1000

5 050
;{,
=
0.000
3000 330 400 430 500 nm

Fig.21 Spectral changes upon addition of NaSCN to [GAC20-DOTANNO MO0 ]

1

(2709110 N\ in methanol. NaSCN concentration: 1.0 <10 ' =70 10 A\l

1.000 [

0.500

Absomption

0.000
300 350 400 450 500 nm

el

Fig.25 Spectral changes upon addition of DMSO to [Gd(20-DOTA)Y(NO3)(H-0) "

(2.7094X10°M) in methanol. DMSO concentration:5.6 X 10 ~6.2x 107 'M.
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Absomption

0.0001 ~ —
300 350 100 150 200 nm

Fig.26 Speetral changes upon addition of NaCN to [Dy(20-DOTANNOMILO

(2.9633°<10 "\ in methanol. NaCN' concentration:R.0) '« 107 ~53.6%10 N\

1.200

0.600

Abhsomtion

0.000 | — .
300 350 400 450 200 nm

Fig.27 Spectral changes upon addition of NaNs to [Dy(20-DOTA)(NO3)(H-0)*
(2.9633% 10M) in methanol. NaN; concentration:8.0X 10°~56x 10™M.

- 36 -



1.500 .

0.750

Absomtion

500 350 400 450 50 nm

Fie28 Spectral changes upon additon of Nal to [Dv(20-DOTAYNOILOMN

(20633 - 10 M in methanol. Nal concentration: 1.0 10 ~7.0% 10 "\

0.600

Ahsomtion

|

0. |
OOOBOO 350 400 450 500 nm

Fig.29 Spectral changes upon addition of NaNO: to [Dv(20-DOTAXNO;)(H-0)]*
(2.9633% 107°M) in methanol. NaNO- concentration:1.0 X 107 ~7.0X 107°M.
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Ahsomtion

0.0k I
200 350 400 450 200 nm

[F152.30 Spectral changes upon addition of NaSCN to [Dv(20-DOTANNO UL

(2486553 10 \D in methanol. NaSCN concentration: 1.0 % 107 ~7.() = 10 M,

1.200

0.600

Ahsomtion

0.000 .
300 350 400 450

Fig.31 Spectral changes upon addition of DMSO to [Dy(20-DOTA)(NO3)(H-0)]**

500 nm

(2.9633x10°M) in methanol. DMSO concentration:5.6 X 102 ~6.2 X 10°'M.
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Fig, 31 Plot of 170 &) = &) vs, LI ] in Pre20-DOTANNOLO" .
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