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Abstract

Lanthanide(M) and mercury(Il) complexes of the 18-membered hexaaza Schiff base macro-
cycle 2.11.17.26,31,32-hexaazapentacyclo[26,2.1.1'*%,0*,0"*"]dotriaconta-1(31) 2.4.6.8.10.12.14.16(32),
17.19,21,23,25,27.29-hexadecane([18JHAM) have been synthesized by the metal template conden-
sation of phthalic dicarboxaldehyde and 26-diaminopyridine. Discrete mononuclear complexes
[Pr([18JHAM)(NQ3) (OH)INQ;3 « 2H:0, [Sm([18]JHAM)(NG3) (H:0)(OH)INO; - 2H0, [Gd([18]JHAM)
(NO») (H:0)(OH)INGs - 3H:0, [Dy([18]JHAM) (NOs)2(Ho0)2INOs - 2H:0, and [Hg([18JHAM)(Hz0)-
(Cl04)1CI0; - nH20 have been synthesized by using the respective hydrated lanthanide(III) nitrate
and mercury(II) perchlorate as the template. The lanthanide(III)-macrocyclic complexes
(lanthanide(I1I1)-[18JHAM) was decomposed by c¢-HClO4 forming [18] HAM and liberating the
lanthanide(III} ion.

Co(II)-, Ni({I)-, Cu(II)-complexes of acyclic, potentially tridentate compartmental Schiff bases
({9]acy) complexes containing d-metal ion Co(II), Ni(II), and Cu(II) ion have been prepared by
using metal template condensation of phthalic dicarboxaldehyde and 2.6-diaminopyridine.

The complexes and macrocycle were characterized by elemental analysis, fast atom bombard-
ment mass spectrometry, infrared spectroscopy, and molar conductivity.

The template potential of the lanthanide(III) cations of various sites in the assembly of
[18JHAM is due to the flexibility of the macrocycle to adapt to the geometrical requirements of
the metal ions and to the steric demands of the exocyclic ligands
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484 porphyrin ¥  metalloporphyrin®
DNAZHY] 58 #AJ AF= HIo &
Ao dgol 3 AV o)R a2ddE 374
2 Az #FF A7t HEHY Uk AA,
DNA-porphyrinte] @fel HAstL = 271
29 7183 ¥4 - &3+ (intercalation)
9 95 F 3} outside binding) - ©] FLA(anti-
cancer drug)$} DNAZIS] 2§ 2Eo2 olgd
4 9ot £A, o® porphyring TEA
(photosensitizer) 1™, ©l= ol i@ BHE
3 )& (photodynamic therapy)ol #&38A ol
£€ 4 Qg AA, porphyrino] AIDSe 4%
st BYA (virus), HIV-19 Aig P H&
olgte A7 Q> ¥

porphyrin-DNAZ®} 4243 o] o] Aol nj
AAE oA F U2 kA<l
DNA 2% FHE #94% £ A Aol A
83 490932 DNA @R|AM(DNA binder)
9 244, 34, PUFER FE AL A
%) & (intercalator) & DNA Alolo] 2%
AA7H 2 ASARFANY FxFEx
Fastth widd] gRAYPel= FAHIF ¥
FRERY F3A Lo 4 qES FAT
254 9% 48 FasA 4o EE 4
AF ol &L HAY(planarity) 247} W
A e A ¢S TJAT gREAH
o) 239g>

HZ7A porphyrin-DNA H3&8d g
A2 AF FIE= meso-tetrakis(4-N-
methylpyridiniumyl) porphyrin(TMpyP[4]) 2
ol9] 24 FEM(metal derivatives)dl HF
go] kP olgg @A G2 Foley
porphyrin 2 AFASE Z¥& HE, g

A

meso-tetrakis(4- N-methylpyridiniumyl) porph-
yrin(TMpyP[4])

E2sery 9 Ay slavt Ak
AR FH AT ol &HI UL E JAAE F
QA zuga et 248 gAY
A3t F3¥ AJ=E AL e FEEE
{Ni(II), Cu(Il), Au(Il)-TMpyP[41}= GCz}
o 44 ugE dod # Qi

Nakamoto®t ©]9 & AFAES Ni(1),
Cu(ll), Co(M)ol2% &3] TMpyP[4] ¥
oj¢] #¥ porphyrin 23] A& resonance
Raman spectroscopy & QAT o 3%
8314 porphyrinol B3 DNA &A% 2
#e o FAHE= 593U W= DNA 2
# ozt Aol AASHAT. Nakamoto
APdolA ol 22 TFAA FHIYP 9
58, DNA-porphyrin2¥ Aol resonance
Raman spectroscopy?t 433 &EFH}A o] ¥
R

£3], 84 metalloporphyrin, NiTMpyP
(417} 849 tiado] H3 glen, o]RAL F
oA 4ulH Helo 6w Fel(diaqua-
complex)8] ER}EZ EAdrt o9 FEA
acetones A7V o 4- : 6-W FE v}
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Synthesis and Characterization of Pr{IIl)-, Sm{lli)-, Gd(lll)-, Dy(lil)-[18]HAM Complexes

Mt & o ¥iHBHe porphyrind)

gA4o] u@Fte & F Utk o] A B
29 FINM F42HEHAA Soret peakd
A7} X — 4-99F © 418w, diaqua-
form : 440m — 7} Aolstth olg o] por-
phyrinel @& F¢F AFE Fol24 por-
phyrin® DNAZY A4 23] 28 9
e & Aolth, 22, porphyrin-DNA 2%
o] 849 o} Soret bandd 71 X7} WA

71 WEl wzk B gao) B &

Rt EF AR FFEHEF ASE por-
phyrin $39) Ata@ WS E s
g #HozE NiTMpyPl419 2 Bt

#¥8 543< Raman bande Ml _Qg(s)

g BAd f$ APz o8E F U
ot 4SS ET AYWNsE 4ol £ o
71 &), porphyrin®] &obA  FA(calf
thymus) DNASH 234 6-vl91Es ddd
Raman band: At&hd ZReld. EE, por-
phyrinel ATH#23% 2% dx o] 649 o
£ g29x g2 Aot HIo) Nakamoto
2% dAFAS2 nickel meso-tetrakis(2-N-
methylpyridiniumyl) porphyrin, NiTMpyP(2]-&
TS 2 porphyrinel s AT FHe
#4548 NiTMpyP[2]ZE= 4-, 6-H19]
geje) E4o] 433 Soret band7b 410,
428mol A 2tz vehde agu, ole YA
A Zof wEo] DNAM AYurgS Y2714
gr Aoz wagD VW
cobalamin(CB-L)oll W& 71383 Zd
AHE &= (axial ligand) S Wl 9
# Yol F UAx 9P E4E =% 7
Atk o9 #ASHA organylcobalamin(CB-R)

(R = alkyl, alkenyl, alkynyl) — %4 2|3t
z9 FALAdonor atom)7t “C " A &
A — 9 YL nFse Aol 838
(Scheme 1). @A7AAE HBAHQA alkynyl-
cobalaming! ethynylcobalamin(CB- CCH)ell
A3 2 =L(source) 224  bromoethynes
ol &3] path Aol Wt ¥4t o] of &
AHE 24 bromoethylencobalamin(CBCHCHBr)
o] F4HA g, ethynyl g0l &5 TH
2 7€ 4 Utk path Boll A% JFA ¥
Aoz ti& HASA alkynyleobalaming
48 = A 2#Y, o)g 20| cobalamin
3 wteAd o FRAA HAA1EE alkynyl
£0]2g Al F71 gich uvido] #X NH;
£ ol B gol2o] W} & &ulo]
t}. AA NHyx= E3 A1 8diolx, CB-L
9 corrin F#°l 7709 carboxylic amide
groupg WESL Y71 @] o] Leirt
cobalamin®] AGH Rez A& F Ut
A2 cobalamine A NHzol &oldtAl &
gt 2l ez NHzoll U@ 3¢-852
HEolstd, 2AF7 RAFERRH AASA
U 433 #adg F Ao 22 cyano-
cobalamin €948 A&FH o2 43 FUAIIE
%ol CB-CN: %NH:d! #4488 d&
At
aquacobalamin{{CB-OHz]" Cl” - 17H,0}ell A

g3} E(solvation water)¥ 34 oFof &
Zt=(axial aqua ligand)& ammonia®l 23l
X $5)0] ammincobalamin{{CB-NHs]"CI -
%NH; - H:0}22 "tk o]8 F4 amminco-
balaming alkynylcobalamin ¥4l g3ttt
ammono-system? ammincobalamin® aqua-
system®] aquacobalaminolA &4 F=e ¥
3@ olgrleltt, 28y, E3 22 ammonia
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Scheme 1. The three possibilities for the synthesis of organylcobalamins, CB-R from

cobalamins, CB-L.

A

L

alkynyl anionol /g2t 37}¥H-8(protona-
tion) & YLo7|A @7l WEol A=(acidity)
7t olge & & A?

2 =®94+= porphyrin 2 metallo-
porphyrin® DNAZFY 43283 magnetic
resonance imaging(MRI) contranst-enhancing
agent? B Wel] FF A9 wASFE(model
compound) 241  lanthanide-hexaaza[18) macro-
cycle([18]JHAM : Lm)® %&o] e 22siv|
A8 &t 22 ¥ kA dEgRE s 9%
o}

i) lanthanide(Il) nitrate hexahydrate, phthalic
dicarboxaldehyde, 2.6-diaminopyridine$]
acetonitrile €JL2ZFH 4f Ho]F4(Ln
(M) =Pr,Sm, Gd, Dy)-Ad 28 2T E,

- 78

(18JHAM #HEE 4o

ii) lanthanide(M) nitrate thAlel Hg(ClOy):2
‘2H:08 ol8ste] 1)3 S ¥oR
Hg(I)-Adzg #EL #4493

i) lanthanide(I) nitrate ©@Alo} Co(CHs
CO0) - 4H:0, Ni(CH3COO) - 4H:0 B2
Cu(CH3COO) - 4H0& AMgstd i) 2
< Wge=z Cu(ll)., Ni(I), Cu(l)-A
Wiy FEFHE AT

iv) lanthanide(I)-[18JHAM #E=
£& AAs [18]JHAM =
o

v) ol S3HEY e 9 HEE 89l
7] 915t AL4EAN, AVIAREE, IR spec-
trum, mass spectrum & 23%t}

38 32
E=1 =
=13 L.
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Synthesis and Characterization of Pr(lll)-, Sm{iil)-, Gd(lIl)-, Dy(lll)-[18]HAM Complexes

I43
1 Aok R £4717)

Aol o] & A2 phthalic dicar-
boxaldehyde, 2. 6-diaminopyridine, Pr{NOs3);
- 6H20. Sm(NOQ3)3 - 6H:0, Gd(NO3)3 - 6H:0,
Dy(NOQs)z - 6H:0, Hg(ClO4)2 - 2H20, Co(CHjs
C00)7 - 4H:0, Ni(CH3COO): - 4H:0, Cu(CHs
C00):2 - 4H:0, acetonitrile, diethyl ether,
HCIOs, NaClOs; DMSO, DMF, benzene, 12}
3 methanol 2.2 Aldrich £& Sigma ¥
& AHEsTh acetonitrile 8viE FFYHZ
AA s FEFF o) RFFAF”

252 Elementar Analysensysteme (GmbH
Vario EL)S AMR3td 94 EA4& s,
DMSO &9%3telA ORION Model 162 Con-
ductivity Temperature Meter& AHE-StH A7)
Az g ZFsAd. FES DMSO 849
ARFT2HEY 2 KONTRON UVIKON 860
UV-VIS Spectrophtometer 238 AAch AHF
29 EYS VGI0-VSEQ FAB Mass Spec-
trometer (VG A-nalitical, UK)22 ZF3sId
£, o] & FAB condition®2 FAB source$}
matrix& 22 35keV Cs” ion beam3 glycerol
g AHgsdth HYM AHMERES FT-IR
Spectrometer (Bio-Red FTS60)& AH&3to] &
A5tk

2. lanthanide(ll) AW 22 & #§A4

olE FE9 P42 V. Arul Joseph Aruna
& V. Alexander®®g ttx 43 - AA S
phthalic dicarboxaldehyde(0.2683g. 2mmole)
9] acetonitrile(30ml ) 84 lanthanide nitrate

(lmmol) 2] acetonitrile(30m) £HL H7}3
t}, o] EFEL A2dA 10% B aHAIY
%o 2. 6-diaminopyridine(0.2183g. 2mmol) &}
acetonitrile(25m) 89-& HA3] Hr%At} o]
o HJ} AITEE 108 old 28HY, ERE
2 10213 o} Ao Foh o|AE AXMAA
BAA AH3F Fo acetonitrileTt diethyl
ether2 M3t o] o acetonitrile Fisher
(HPLC grade) M && CaH.2 AHzlsld o] &
ot

Scheme 2. Preparation of lanthanide( I)-

(18JHAM complexes
phthalic dicarboxaldehyde(0.2683g. Zmmole)
dissolve in 30ml acetonitrile

add the acetonitrilie solution(30ml) of
lanthanide nitrate(1mmol)

l
mixture
l stir for 10min at room temp.
drop the acetonitrilie solution(25ml) of
l 2,6-diaminopyridine(0.2183g, 2mmol)
over a period of 10min.
l stir for 10hr at room temp.
deep brown microcrystalline compound
cool and filter
crude precipitate
i wash with acetonitrile and diethyl ether

l dry in vacuum desiccator

lanthanide( I )-[18JHAM complexes
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HEF-ZIHY-BEE-YHUSE
=0 x lanthanide nitrate
2 + 2 — >
z acetonitrile/ reflux
(f=0 H>) N NH2
H

X

x

3. Hg(II)-Ad 13 J¥E ¥4

phthalic dicarboxaldehyde(0.26826g, Zmmole)
9] acetonitrile(30m ) &< Hg(ClOy): - 2H:0
9] acetonitrile(lmmole / 30m )& HA3 7}
g} o] EF BAE d2dA 0% = A
o] ¥ 2 6-diaminopyridine®] acetonitrile
£99(0.21826g, 2mmole / 25m )& AA 3 A7}
gk o] Bl 84 FU AL 0¥ A=
Ay o] ¥ ETF 842 10M 9 =
v A7tk o]AE ALAM WFAA ARG
¥l acetonitrileo] ©]o] diethyl ether2 A3
ige 3

Ln(l)- ¥ Heg(I)-Adxgy FE {49
I} FARE #Fe=2 Co(ll)-, Ni(Il)-, Cu
(ID-Adae FELS dezin =AY,
Ade IFE {Yd= 4FA ER
o] of LEAZ Co(ll), Ni(II), Cu(Il) 9
29 de=zE  Co(CHsCOO0): - 4H,0, Ni

L
=N~ N7 N=
C(i M(III) :)ij (NO;),(OH),(H;0),
=N \iNJ/ N=
|

NO5;*sH,0

(CH3C00): - 4H20, Cu(CH3COO0); - 4H,0&
o] 83} &, o] Bl dL AL Co
(I)([9)chel), Ni(I)([9]cheD), Cu(II){[9]chel)
Fgolgen, [9chel= Adxzl [18]JHAM
7t % wdE dHolth

4. Ad g S¥E([18]JHAM) ¥4

25m methanolel lanthanide Adjxe] &
(Immol) 9] &AL THE ¥ HAF9 @
HCIOs 10mmol& AAI3] Arpstn 7AI1% 3
T @RAY o] W FHE BFY BHE
2 o353 methanol® diethyl ether2 A3
g} 2R &5 AVES 47 Y8y
DMSO &2 DMFol &3AIA ethe E=
ether-benzene EF L& F7tstd APHA
Ak o) Yoz de FF, [18JHAMS A
23} calcium chloridecl A A= - REFIT



Synthesis and Characterization of Pr(lll}-, Sm(lll)-, Gd(lll)-, Dy(lil)-{18]JHAM Complexes

m 23 ¢ 2%

1. 38 % Ad1 3FE ¥

lanthanide( ) ©) & 2, 6-diaminopyridine¥
phthalic dicarboxaldehyde®] Schiff base %%
weg XA 2+ 2 AIF Ad([18]
HAM) #%E& 343k o 9 lanthanide
(I gl g} 22 A T4y 2
£€ P4 sHTable 3).
i) bis(nitrato)(aqua) &E [(Dy([18]
HAM)(NQ3)2(H20)2]NOs - H20
ii) (nitrato)(hydroxo) 3& (Pr({18]
HAM)(NO3)(OH)INO;3 + 2H20

iii) (nitrato)(aqua)(hydroxo)&& : [Ln
([18JHAM)(NO3) (H20)(OH)INO; -
nH0(Ln = Sm**, Gd**)

lanthanide( 1) nitrate &A3tell Schiff base
Zukgo]l B4 ethanol & methanolol A
AAHE 43 g2 24€ M BRE0
Aol o)A AL 8ulE2A T ace-
tonitriled o] 83H ALY AW FEo| &
4384 449t lanthanide(l) chloride9]
ethanol 8AA {7147 (organic precursor)
9] Schiff base %#WHZelAE (Ln([18JHAM)
Cls(C:HsOH)] - H.07F 84dc. 28 %, Pr-,
Sm-, Gd-. Dy-{18JHAM #¥E&<2 HCIO&E
A sa AFAD 2, (18] HAME 4& F

Table 1. Stereochemistries of compounds of Zn?*, Cd®*, and Hg"'

Coordination

number Stereochemistry Zn Cd Hg
2 Liner ZnEt, CdEt; [Hr(NH3).J**
3 Planar (ZnMe(NPhs)2] {Hgl)
4 tetrahedral [M(H0))", [MCLI* [Hg(SCN)J¥
[(M(NH3){**
Planar {Zn{glycinyl),]
5 Trigonal [Zn(terpy)Clz) [CdCls]™ (Hg(terpy)Clz]
bipyramidal
Square [Zn(S.CNEtz2)2): [Cd(S:CNEt2)2]: [Hg{N(C:HiNMe2)3H1*
pyramidal
6 Octahedral (Zn(en)3]*’ [Cd(NH3)6]** [Hg(CsHsNO)sl“*
7 Pentagonal ‘*[Zn(Hzdapp(H:0)20" " [Cd(quin)2(NO3).H:0]
bipyramidal
8 Distorted “[Zn(NO)J*
dodecahedral
Distorted [(Hg(NO2J*
square
antiprismatic

(a) Hodapp : 2.6-diacetylpyridinebis(2’-pyridylhydrazone)

(b) The 2 nitrate ions are not equivalant(both are bidentate but one is coordinated symmetrically. the

other asymmetrically) and the structure of the complex is by no means regular.
{(c¢) The distortion arises because the bidentate nitrate ions are coordnated asymmetrically to such an extent

that the stereochemistry may alternatively be regarded as approaching tetrahedral.
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Hg(@)ol& EAFME 2, 6-diaminopyr-
idine®t phthalic dicarboxaldehyde®] Schiff
base Z¥urgol s Hg(lI)-Adzz #FHE
o] FYHEh o] W o EH= F2 A3 A
7 +290 Heg(ClOy): - H:0-8 A3 o
7NN HAARAE AAE (1), Cd(ID),
Hg(I) #ES AYA3}go] ) ngs] B
Hg(I)-#FEY +2 9 548 g4 o8
F o0& RHo|tTable 1). Hg(e FF
(congener) 9] 94 Fo tha ZAY, Yut3 o
2 AAA JASEE HAsA Foh aHA, F
%9 o A vng o, Hg(l)o]&2 &d
A ARES] Y A Bl Fh
gdA 7e+z2 EAE de 249 284
ol HI e AA o4 433 R
AA 8 Aotk S ez HEG] ¥
ojud, He(I)9 54 2-M9 A¥AA 53
(2-coordinate, liner stereochemistry)& 43421
4 Aot} ol AHI} organozinc$ organoc-
admium SHEENT UehtA g He(l)9 2
ol F2F JAREE 59 ol
AHdE e E43HA (hybridization scheme)
& FHF d71od A (promotional energy)ol
9sto) Myse] AW, Hg(l)ole MA7
iAol B8 o 2 WY % (deformability) 9
Z2A2H guig 234¥ £ Utk &, 209 2
X7} 229 WU 2RE Hg()Fol2d
Hod o $se HEL xyEH AR
EE F7H717] g dE #Ei=qg H2
& £ A Sk w5t 70149 He(1l)-
HAEY EA= FASAT F2FALAE
7R 9l TR 2= (bidentate : NOj,
NOy) Sl Zob # 4 AG?

Co(CH3COO0): - 4H,0. Ni(CH3C00): - 4H-0,

233 Cu(CHsCOO) - Ho00h 97t Z3uts
9 d#2E Co(I)- Ni(I)-, Cu(I)-Ath
22 FEo) FHHA gtk o] BH:=
Table 2914 & & A& AAYH AY AoF
&0)22 Hg™ 3 lanthanide(Ln*) ol@xth
FHENAE 94 F2 AG B AL R
ol & Co™, Ni'', Cu”" ©l&E9 Y3
QY rE 4 B2 6 ‘i‘l o Ln(ll) °l&
E2 801449 AL/t 433 g

0

2. 899 A7) Axx

Pr(1l)-, Sm(I)-, Gd(I)-, g3 Dy
(IH-Ad el FEL HCIOZ s o
< (H[18JHAM)(Cl04)(CH;0H) - 3H:09 &
AE=(molar conuctivity), Am7} 70~140
(ohm’em’mol™) WHte R 1 : 1 AHA
(electrolyte) ol 4ol 4Fict &, o] g9
stet4le¢  [H[18JHAMICIO4 - CH30H - 3H:0
2 REs= AL 02 Y Ao 4%
(Table 3). =&, Pr(Il)-, Sm(M)-, Gd(II)-,
Dy(ll)-, 2812 Heg-Adig FES A%
T (molar conductivity)= 1 : 1 A2 54
of #Fst= 103~133(ohm em’mol™) ¥ 919
&g A

3. lanthanide(Il)-, mercury(1l)-&&
9] FAB A%2deqg

FAB AZB2HEYLE £& o]2(molecular
ion)oll & B2l (peak) 2 FALT o o
Pr-, Sm-, Gd-, Dy-, Hg-Ati 2 &E9 &
2} o] Z4Z [PrLm(NOs)(OH)]", [SmLm
(NO3)(H20)(OH)]", [GdLm(NO3)(OH)]",
(DyLm(NOQ3)2(Hz0)2]", 2282 [HgLm(CIOy)



Synthesis and Characterization of Pr(ill}-, Sm{Il)-, Gd(lIl)-, Dy(!1)-[18JHAM Complexes

Table 2. Comparison of transition metal ions and lanthanide ions.

Lanthanide ions

First series
transition metal ions

Metal orbitals

Ionic radii

Common coordination
numbers

Typical coordination
polyhedra

Bonding

Bond direction

Bond strengths

Solution complexes

4f
106~85pm(1.06~0.854 )
6.7.89

Trigonal prism. square
antiprism, dodecahedron

Little metal-ligand orbital
interaction

Little preference in bond
direction

Bond strengths correlate
with electronegativity,
decreasing in the order:
F. OH". H:0, NOs, CI'

Tonic: rapid ligand
exchange

3d
75~60pm{0.75~0.6 A)
4.6

Square plane, tetrahedron.
octahedron

Strong metal-ligand
orbital interaction

Strong preference in bond
direction

Bond strengths
determined by orbital
interaction. normally
decreasing in following
order : CN', NH3, H20,

OH. F

Often covalent: covalent
complexes may
exchange slowly

Table 3. Analytical results for the prepared ligand([18]JHAM) and lanthanide(Il) complexes of

[18]JHAM.
Yield Anal.(%) A0 A0
Complexes (%) Cale. Found {log € } Sem’mol”
C H N C H N
(H[18]JHAMICIQ, - CH;0H - 3H:0 5395 483 1399 5380 416 1352 9
[PrLn(NO3) (OH)INOs - 2H:0 70 4263 316 1529 4292 357 1517  327(432) 133
[(SmL(NO3) (H:0)(OH)INO; - 2H:0 74 4109 331 1474 4190 360 1495  325(427) 124
[GALn(NO3) (OH)INO; - 4H.0 74 39079 346 1427 3939 336 1471  326(426) 103
(DyLin(NO2)2(He0)2ING; - HoO 78 3822 296 1543 3883 309 1528  322(423) 108

@ In DMSO(257C)

® In DMSO(20°C)

(H0)2)" 2 EFE 4 o2 ETY
3 (fragmentation)ol 9 g & &
dch 252 IFeE ERS FE0)2E ¢
2 {Hw([18]JHAM) - «H:0 + yH}' &} 22 %
< AT F dEEY FEAA JBE
FABZZ s €3<4uh3(demetallation) &<t
#2399 (Hw([18]HAM) - xH:0 + yHY

2 o o

-8

Z9) A4L[18]JHAMe| Zal5h= azomethine
7] 470 Foll 1787} 7beEal 5o carbinolamine
FE4, (18]JHAM - H:07F yehgg FAIgth
o] ) Adjiz]e o] FutsE ALE U
A, 182 ¥ 3% Uk Figure 1, 2).
Pr(1)-, Sm(M)-, Gd(M)-, Dy(M)-(18]
HAM #FEzRg d& Adze s
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Figure 1. FAB-mass spectrum of [Dy([18]HAM)(N03)2(H20)2]*

complex.

T1coM 393

90.] / iLa}’

K112
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[Hglm]”

"j fHela(H, O]

§29 751

: J' 671 719

651 687 ivss 203

e / ‘/lllgl‘m(liz())z(Cl()J)]*

S22

600 650 700 52 8ac aso 800

m/z
Figure 2. FAB-mass spectrum of [Hg([181THAM)(Cl0s)(H:0)2]"
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Table 4. Characteristic IR absorption{cm™) of the lanthanide( )-[18JHAM complexes.

Macrocycle
Complexes v(C-H) Y(C=N) Pypdlng ring
vibrations

[PrLn(NO3) (OH)INO; - 2H:0 2,920.0 1.630.0 1,586 990.0

(SmLm{NO3) (H:0) (OH)INO; - 2H20 2,925.0 1,630.0 1,575 992.0

[GdLm(NO3)(OH)INO; - 4H-0 2918.0 1.635.6 1570 991.4

[DyLm{NO3)>(H,0)21NO; - H;0 2.927.9 1,647.2 1,575 987.0

Coordinated exocyclic ligands Lattice lonic nitrate
water
Nitrate ion H,0 OH H(OF) v(NO)
vIN=0)  %(NO» ¥(NOy) v(OH) v(OH)

1.465 1.305.0 1.030.0 3.560 3.400.0 1.385
1.470 1,310.0 1.035.0 3.260.0 3.560 3,400.0 1,390
1.462 1,305.8 1.033.8 3.221.1 33889 1.384
1.462 1,305.8 1.035.8 3.217.3 3.400.5 1.385
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