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SUMMARY 

The complex of N,N'-bis-l-lcarboxy-2-mercaptoethyl)ethylene- 
diamine IEC) labelled with reduced Tc-99m was proposed as a 
new agent in renal tubular secretion studies. Here we present 
the synthesis and single-crystal X-ray structure determination 
of the N,N'-bis-l-(l-carboxy-%-mercaptoethyl~ethylene-diamine 
oxotechnetium(V) complex, [**TcO(EC)]. Crystals are orthoro- 
bic, space group I$i212i. with a=19.570(1). b=10.080 (l), 
c=6.300(1)A, Z=4 and R=0.0294. The technetium is hexacoordi- 
nated being bonded to oxygen (1.657(31A), the two N atoms and 
the two deprotonated S atoms. The sixth site, trans to the 
oxo-group is occupied by one deprotonated carboxylate group. 
The infrared spectra is a160 presented. 
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The coordination chemistry of technetium has been intensively 

investigated recently and a variety of complexes have been 

synthesized and characterized. 
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Considerable  work was focused i n  s t u d y i n g  t h e  chemis t ry  of 

oxot<echnetium(V) complexes w i t h  l i g a n d s  c o n t a i n i n g  n i t r o g e n  

and s u l f u r  donor atoms. due t o  t h e i r  extensi .ve use nowdays 

as radioFharmaceut ica18 i n  d i a g n o s t i c  Nuclear Medicine.  

A n  import.ant group of  technet ium d i a g n o s t i c  a g e n t s  c o n t a i n i n g  

t h e  TcOa+ c o r e  is complexes des igned  t o  mimic t h e  t u b u l a r  

s e c r e t i o n  of r a d i o i o d i n a t e d  Hippuran. 

The d e s i g n  of  a novel  class of  t e t r a d e n t a t e  hisamide b i s t h i o l  

l i g a n d s  led to t h e  dove lopment of @SmTc-N. N ~ - h i s -  (mercapto- 

a c e t y l  ) e t h y l e n e  diamine H B 4 ' c - D A D S .  which i n  anj.mals is 

c h a r a c t e r i z e d  by a c t i v e  t u b u l a r  e e c r e t i o n ( l - 3 > .  Modif i -cat ion 

of l i g a n d  s t , r u c t u r e  by carboxyl  group s u b s t i t i i t i o n  genera ted  

t.he technet ium complex 'HmTc-COp-DADS which e x h i b i t e d .  i n  

b i o l o g i c a l  s p e c i e s ,  more t'avorable r e n a l  c h a r a c t e r i s t i c s  

14-'7l. F u r t h e r  r e s e a r c h  work on new l i g a n d  systems r e s u l t e d  i n  

t.he development of a t r i a m i d e  NaS t echnet ium complex. SenlTc- 

MAGS imercapto-ace ty l  t r i g l y c i n e ) ,  a p p l i e d  i n  r e n a l  f u n c t i o n  

s t u d i e s  as a p o t e n t i a l  replacement  of Hippuran (8-12). 

Recent work on a diamine d i t h i o l  t echnet ium complex @"nTc-E":. 

where EC is N.N'-bis- l - ( l -carboxy-2-mercaptoethyl)ethylene 

diamine,  13) demonstrated a s i m i l a r  d i s t r i b u t i o n  pat. t .ern t,o 

**mTc-MAGa and was proposed as an a l t e r n a t i v e  a g e n t  i n  r e n a l  

s t u d i e s .  

T h i s  paper  a d d r e s s e s  t h e  s t r u c t u r e  d e t e r m i n a t i o n  ot' oxotechne- 

t i i i m i  V I - E C  complex, s y n t h e s i z e d  a t  technet ium c a r r i e r  l e v e l .  

[""TcO( EC 1 1  complex w a s  p repared  by l i g a n d  exchange react , ior i  

of eeTc;(V)-gluconate p r e c u r s o r  w i t h  t h e  N.N'-his-L-tl-carho- 

xy-2-mercaptmiethylenediamine. 

The complex was also s y n t h e s i z e d  at, t r a c e r  l e v e l  (-n'rc ) i n  

order t o  r e l a t e  t h e  s p e c i e s  formed at. t r a c e r  l e v e l  w i t h  t h e  

complex formed a t  c a r r i e r  l e v e l .  S y n t h e s i s  of t h e  beWc:- 

complex w a s  accomplished by u s i n g  e i t h e r  a l i g a n d  exchange o r  
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a direct method similar to those reported previously (19), 

(131. 

KXPERIMENrAL 

Materials and t7qiii.Rinent; 

All laboratory chemical8 were of reagent grade. Solvenr,~ for 

HPLC were HPLC grade and were degassed before use.  

L-thiazolidine-4-carboxvlic acid was commercially available 

and was u m d  without further purification. The dimeriaat ion 

reaction proceeded in licluid ammonia and sodium metal, its pre- 

viously described i 14). 

eSTc was purchased as ariunonium pertechnetate from O a k  Ridge  

National Laboratory. 'The impure black solid WHE purified prior 

to its URB by treatment overnight with oxygen peroxide and 

ammonium hydroxide in methanol. Evaporation of the so1.vent 

gave a white powder. 

IF: spectra were obtained from KBr pel1et.s using a Perkin-Elmer 

1600 FT-IK spectrophotometar. Elemental analysis was performed 

on a Perkin-Elmer 2400 C:HNS/O automatic analyssr. High perfo- 

mance liquid chromatography t HPLC i was performed on a Waters 

chromatograph equipped with the 800E solvent delivery system, 

t , h e  991 photndiode array spectophotometric detector i PDA 1 and 

a !IBodapack (2-18 RP coiumn, fitted with a gradient profile oi: 

100% phosphate buffer pH 2.5 (0.0125M) reaching 91X( phosphate 

buffer: 9% ethanol after 10 minutes. I J V - V i s  spectra of the 

eluting complexes were recorded on the photodiode array detec- 

t.or. A Beckman 171 Radioisotope detector warn also iieed. 

A'- Ra,v Di f ' f ra  L̂  t i on S t u d  i es 

Collectiori and r e d u c t i o n  or' in tens i ty  da ta  

The complete crystal and intensity collection data are 

reported in 'Table 1. Space group P212121 wae recognised from 

preliminary oscillation and Weissenberg photographs. IJnit, cell 
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Formula 
4W 
a ( A t  
b i H i  
r: I A ~  
V (4.31 
7, 
r J c u  1 ( Me. m - 3  1 
i)meaaci [ M g  m - 2 )  
5p;ice group 
C r y s t , .  riimena Cmm) 
Hadia t ion  
1.1 I nm-1 I 

Max. Ah6 . c o r r e c t  ion  
Scan speed i deg/min)  
Scan range  ideg!) 
28 l i m i t  (dee I 
Data c o l l e c t e d  
Data unique 
r)at,a used 
F.:. > 
R i n t  
Range of  h 
h n g e  nf I.: 
Range OT 1 
Weighting s c h e m e  

Nn o f  r e f i n e d  params 
Fi  c l o t j  \ 

1 I l / n  m a x  

parameters  were d e r i v e d  from a l e a s t - s q u a r e s  re f inement  of t h e  

s e t t i n g  a n g l e s  01 '28 automati.ca11v c e n t e r e d  i n t e r m e d i a t e  '20 

r e f l e c t i o n s  on Svntex YZ1 d i f f r a c t o m e t . e r  cont , ro l led  hv the  

C r y s t a l  Logic s o f t w a r e .  'The i n t e n s i t i e s  of t h r e e  et .andardn 

monitored a f t , e r  300 r e f l e c t i o n s  w e r e  s t a b l e .  w i t h  A s c a t t , e r  of 

Less t h a n  3% from t h e i r  r e s p e c t i v e  means. Lorent,z p o l a r i z a t i o n  

and v - s c a n  a b s o r p t i o n  c o r r e c t i o n s  WBIW a p p l i e d .  

Solut.ior7 and refinement; of t he  s t r ~ ~ c r t l l ' e  

The s t r u c t u r e  w a s  s o l v e d  bv SHELXSHG (15) r e f i n e d  w i t h  SHELX76 

i 16 ) u s i n g  t h e  full-matrix Least-syuarea method. H--atoms were 
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located from difference Fourier map and were refined isotropi- 

cally. Atomic scattering factors were taken from International 

Tables for X-Kay Crystallography f 1 7 ) .  The alternative model 

with a11 coordinates changed in s i g n  refined to H=0.0316 arid 

Rw=O. 0 4  13. 

5Vl7 C h e S 1 . 9  

N. N"-his-l- I' 1 -car.bus.v-~-tnercaptoethy2 )eth,vlensdiamine. EC.  

Synthesis of EC was periormed i n  a manner simrlar tn that 

previously described (14). L - t h i a z o l i d i n e - 4 - c a r ~ l o x ~ l i ~  acid 

was reduced in liquid ammonia with sodium metal. After reac-- 

tion. ammonia was evaporated to drvnesfi and the remaining 

s o l i d  WAS dissolved in water. The DH was adJusted to 2 with 

conc.HC1 to give c r u d e  EC compound. The solid WAS puritied by 

dissolution at p H  9 and reprecipitation at p H  2 . 0 - 2 . 5 .  Yj.e.ld 

44 ii,. m.p.251--25:.! (1: dec: Lit..:!51-:353'(~. TR. cm-1: ;3100- 

v i  NHz+ \ . 1590 v (  C:OO- ) . 1550 s h  61 NH;?' I .  

"'Tc V -g 1 ucona t e . 

Svnthesis of T c ( V  )-glueonate was bamd on the method reported 

previously 118). Thus. to a solution at 200 me of sodium g l u -  

conat>e in 4 m l  water. 3 6 . 2  mg i 0 . 2  mmol ) NH4@@Tc04 and 0 .1  ml 

@ ~ l l ~ T c O ~ -  generator eluate I 1-2 mCi were added as a t r a c e r .  

After dissolution. 45 m p  of SnClp diluted in 1.5 r n l  of H C 1  1.N 

were added dropwise. Reduction o f  pertechnetate waa controlled 

by I'ILC SG. using methylethvlketone o r  Ealine as solvent sye- 

t.ems. After the reaction was completed, the pH of the reaul- 

t.ant red-brown Tc(ti)-gluconate solut,ion was adjusted to 11.. 5 

with NaOH 1 N .  

I @ H ? : d f  EC J J 

An aqueous alkaline soluticrn ot 65mgi (~.Zbrnmol 1 EC. was added 

iinder stirring t o  the Tct  V b-gluconate solution prepared A E  
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d e s c r i b e d  above. The r e s u l t a n t  brown-green s o l u t i o n  Was stir- 

r e d  f o r  2 more hours a t  room t e m p e r a t u r e  and t h e  p H  w a s  t h e n  

adi iusted t o  ‘5.5 w i t h  HC1 1N. During t h e  pH ad ius t emen t  the 

s o l u t i o n  c o l o u r  t u r n e d  g r e e n .  A f t e r  t h i s  s o l u t i o n  w a s  a l lowed 

t,o s t a n d  a t  room t e m p e r a t u r e  f o r  s e v e r a l  days .  d a r k  green 

c r v s t a l s  where i s o l a t e d .  S i n g l e  c r y s t a l s  of t h e  complex suit- 

able f o r  X-rav c r y s t a l l o g r a p h y  w e r e  o b t a i n e d  by r e c r y s t a l  1 i z a -  

t i o n  irom w a t e r .  ‘The r e c r v s t a l l i z a t i o n  w a s  accomplished by 

d i s s o l u t i o n  of  t h e  p r o d u c t  i n  a l a r g e  volume of w a t e r  f o l lowed  

hv  a c i d i f i c a t i o n  at pH 2.5  and slow e v a p o r a t i o n  of t , h e  r e o u l -  

t a n t  s o l u t i o n .  Yield 70%. Elemental  ana lys i f i :  H n a l . C a l c . f o r  

ihHi2NzS~UaTc: C .  25.26: H. 3.43: N, 7 , 3 7 :  S .  16.Z6. Found: 

(:. 25.31; H,3.55: N.7.35; S. l t j . U 5 .  I K .  c m - l c  KBr): 915% v ( T ~ = O  i, 

1568 H(NH+) and v(C!=Ol c o o r d i n a t e d .  1708 viC!=O) f r e e  acid. 

3171. v (  NH+ 1 .  Samples of t h e  c r v s t i l l s  w e r e  a.nalvzed by HI?LC as 

p r e v i o u s l y  d e s c r i b e d  i 19 ) .  u s i n g  a g r a d i e n t  phosphat,e pH 2.5. 

e t h a n o l  s o l v e n t  Evstem and a s i n g l e  peak w a 8  d e t e c t e d  at, 14.1’ 

min. 

/,ahelling o f  EC w.1C.h PNJ~ITC 

a .  Exchange l a b e l l i n g :  

hsnTc-gluconate p r e c u r s o r  w a s  p r e p a r e d  u s i n g  t h e  method for 

the *eTc ana log  s c a l e d  down a s  f o l l o w s :  200 mg sodium gluco-  

n a t e  was d i m o l v e d  i n  3-5 m l  S * m T c 0 4 -  g e n e r a t o r  e l u a t e  

(5-lOmCi1 and a  tann no us c h l o r i d e  e o l u t i o n  1 0 . 2  mg SnClz i n  

H C l  0.05N1 w a ~  added dropwise t o  t h e  r e a c t i o n  mix tu re  u n t i l  

a11 p e r t e c h n e t a t e  was reduced ichecked by I T L C i .  The p H  of che  

r e s u l t a n t  s o l u t i o n  wa6 a d > u s t e d  t o  11.5. 

RSmTc-EC complex was formed bv t h e  a d d i t i o n  ot 0 . 5  ml a l k a l i n e  

s o l u t i o n  oi EC ( lmg/ml) to l m l  99mTc-eluconate s o l u t i o n  pre--  

pa red  R R  d e s c r i b e d  above.  The mix tu re  w a s  v o r t e x e d  t o r  1 m i r i  

and a t t e r  a 15 min i n c u b a t i o n  p e r i o d  a t  room temperat, i ire.  t h e  

p H  of t h e  s o l u t i o n  waa aa.iust .ed t.0 7 .5  with H:sE’U4 0.05N. 
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'b.IJirect, labelling: 

Direct labelling of EC was performed bv a method similar to 

that reported previouslv i 13). 'To a Bolution of the ll.gand 

I1 me) were added successivelv 2 O u  pg of' 8nClo in 0.05N H C L  

150 p 1 )  and 0.5 ml UOmTcO4- generator eluate ( 1-2 mC:i 1 .  After 

H 20 min incubation period the pH wae adAusted t,o 1 . 5  with 

Hap04 0 .05N.  

The formation oi BemTc-comUJ ex waR determined bv HE'LC using 

t.he 6ame conditions a s  t o r  analvsing the analoe ~~'l'c--complax. 

A single peak was detected in b o t h  exchange and direct l a b e l -  

ling preparations eluted at 14.2 min. 

RKSUIiTS AND DISCUSSKON 

TcOrN.N'-bis-l-(l-carhoxv-'i-mercaptoethy)ethylenediamine. 

I:TcOI EC ) 1. was synthesized by ligand exchange react.iori from 

the Tcr V i-gluconate precursor in aqueous alkaline solution t l ~ .  

room temperature. The complex is i.salat.ed as dark-green crvs-- 

t,als in acidi.c pK l<2.51 by the addition of aqueous HC1 to the 

reaction soluti.on. The complex wit8 ~ o l u b l e  onlv in alkaline 

solution or a laree volume or water. 

Fieure 1 illustrates the model of the molecule. Selected bonri 

distances and angles are summarized in 'Table 2. 'T'echneti.um 1s 

hexacoordinated. The octahedral geornetrv is distort,ed with t , he  

Tc atom displaced from the SSNN coordination plane bv 0.4HH 

toward the ox0 oxygen atom 01. TciVl chemistry in dominated by 

the 0x0 group. In most of its complexes it imposes a square- 

pyramidal coordination geometry with the 0x0 ligand occupying 

the axial position. There are several complexes in which R 

suitable ligand IO.C1) can OCCUPV the sixth position trans to 

the 0x0 group. In such cases the strong trans-effect of the 

0x0 group causes the sixth bond to he longer than usual t2.3A 

vn %.UA for typical single Tc-0 bond in cis position to the 
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F i e .  1 .  OH'TRP drawina of TTcOf E C ) l  complex showing t h e  atom 

number i n e  . 

0x0 group 120)  and 2 . 5 A  v s  2.4H for a t v p i c a l  Tc-C1. bond 

( 2 1 ) ) .  T h i s  is a l s o  obse rved  i n  t h e  p r e s e n t  complex. There is 

t.he s h o r t  T c = O l  bond. 1,657131A. and a l o n g e r  t h a n  u s u a l  ?'c--O% 

bond t r a n s  t o  01 a t  2 . 2 8 7 ( 3 ) A .  The c o o r d i n a t i o n  i n  t h e  p r e s e n t  

complex is v e r v  s i m i l a r  t o  t h a t  of t h e  D-pen ic i l l amina to  com- 

p l e x  122)  wit,h two l a r g e  d i f f e r e n c e s  i n  t h e  Nl--Tc-N2 and 

Sl-Tc-SZ a n g l e s .  

[n  t h e  p r e s e n t  complex N l - T c - N Z  is s m a l l  (83.3( 1 )vsS:3.7( 1 )  i n  

t h e  p s n i c i l l a m i n a t o  compl.ex) because it is p a r t  of  t h e  5 - m s m -  

b e r  r i n g  Tc-Nl-C3-C4-N2. which a l l o w s  t h e  a n g l e  t r a n s  t o  it t o  

open up 9 5 . 5 i l ) v s  9 0 . 5 5 ( 6 ) .  The c o o r d i n a t i o n  o f  02 is a t  v a r i -  

ance w i t h  p r e v i o u s  p r e d i c t i o n s  of t h e  s t r u c t u r e  of t h e  EC com- 

p l e x  w i t h  t echne t ium ( 1 3 . 1 9 . 2 3 )  and such  v a r i a n c e  between pre- 

; i ict . ion and n t r u c t x r a l  d e t e r m i n a t i o n  w a s  also observed ror t h e  

0 -pnn ic i l l amina tPo  complex I 2 2 - 2 4  ) . 'The most impor t an t  t e a t u r e  

of t h o  pack ing  ie t h a t  each molecuie  is  invo lved  i n  t o u r  

H-bonds and t h i s  g e n e r a t e s  a t , h ree -d imens iona l  net,work. Oniv 

t.wo of t h e s e  H-bonds are independent  however. t h e  v e r v  s t r o n g  

0 4 .  . . 03  a t  2.59OI 4 )A and 04-HO4. . .U3 l t j H (  5 )  and t h e  Nl.. .0:3 ar. 

3.060I4iA and Nl-HNl..OS 1 6 8 1 4 1 .  
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Tc -S 
T c  -S 
TC -0 
Tc -0 
Tc -N 
T C  -N 
S ( 1 )  -c 
S ( 2 )  -c 
O(21 -c 
O ( 3 )  -c 
O ( 4 )  -c 

1) 2 . 3 0 7 (  1) O ( 5 )  -C 
2 )  2 . 2 8 6 (  1) C ( 1 )  -c 
1) 1 . 6 5 7 (  3 )  C ( 2 )  -N 
2 )  2 .287  ( 3 )  C ( 2 )  -c 
1) 2 . 1 3 1 (  3 )  N ( 1 )  -C 
2 )  2 . 1 4 3 (  3 )  C ( 3 )  -c 
1) 1 . 8 3 8 (  5 )  C ( 4 )  -N 
6 )  1 . 8 4 3 (  4 )  " 2 )  -C 
7 )  1 . 2 6 6 (  4 )  C ( 5 )  -c 
7 )  1 . 2 3 9 (  5 )  C ( 5 )  -c 
8 )  1 . 2 9 7 (  5 )  

8 )  1 . 1 9 5  
2 )  1 .514  
1) 1 . 4 7 7  
7 )  1 . 5 2 6  
3 )  1 . 5 0 4  
4 )  1 . 5 0 6  
2 )  1 . 5 1 0  
5 )  1 . 4 8 9  
6 )  1 . 5 1 2  
8 )  1 . 5 3 8  

- N ( l )  9 5 . 6 ( 1 )  T 
- N ( 1 )  7 0 . 8 (  1) C 
- N ( 2 )  1 5 4 . 5 ( 1 )  N 
- N ( 2 )  8 5 * 6 ( 1 )  N 
- N ( 2 )  9 8 . 3 ( 1 )  C 
- N ( 2 )  7 4 . 4 ( 1 )  S 
- N ( 2 )  8 3 . 3 ( 1 )  0 
- C ( l )  9 8 . 3 ( 1 )  0 
- C ( 6 )  9 9 . 4 ( 1 )  0 
- C ( 7 )  1 1 4 . 3 ( 2 )  0 
- C ( 2 )  1 1 1 . 5 ( 3 )  0 
- N ( 1 )  1 0 8 . 2 ( 3 )  0 

4 )  -N(2)  - C ( 5 )  1 1 3 . 3 ( 3 )  

2 )  - C ( 5 )  - C ( 8 )  1 1 0 . 6 ( 3 )  
6 )  - C ( 5 )  - C ( 8 )  1 1 0 . 3 ( 3 )  
2 )  - C ( 6 )  - C ( 5 )  1 1 1 . 4 ( 3 )  
2 )  - C ( 7 )  - 0 ( 3 )  1 2 5 . 2 ( 3 )  
2 )  - C ( 7 )  - C ( 2 )  1 1 4 . 4 ( 3 )  
3 )  - C ( 7 )  - C ( 2 )  1 2 0 . 4 ( 3 )  
4 )  - C ( 8 )  -0(5) 1 2 5 . 8 ( 4 )  
4 )  - C ( 8 )  - C ( 5 )  1 1 1 . 2 ( 3 )  
5 )  - C ( 8 )  - C ( 5 )  1 2 3 . 0 ( 4 )  

2 )  - C ( 5 )  - C ( 6 )  1 1 0 . 4 (  3 )  

The IF: spectrum of the complex is given a t  Fip.2. The 'l'c=o 

stretching vibration gives rise to an intense single band at 

952 cm-1. The absorption at 3171 cm-1 is assigned to the N-H 

stretnhing vibration while a broad band observed at 1568 cm-1 

results from the N-H deformation. Although two tvpee of C=O 

stretches are expected ror the complex. onlv one band at, 1'70% 

om-' is observed which is assigned to the free acid carbonvl 

group.  CrvstallopraDhp data have shown that the carbonvl bond 

C(  7 I - O (  3 )  of the coordinated carboxvlate group is longer than 

the carbonwl bond C M I - O i 5 )  of the free acid group (1.239 vs 

1.195A). Therefore the CC 7 )-Ot 3 \ carbonvl 6tretchi.ng vibra- 

tion is expected to occur at a lower frequency. This vibration 

i 8  Likelv to overlap with N-H deformation g i v i n q  rise to the 
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verv broad band observed at. 1568 cm-1. Elemental an~lvsia was 

performed f o r  C!.H.N,8 and w a s  in agreement with the calculated 

va lues. 

Although synthesis is performed in alkaline pH, ITc0lEC)l com- 

plex precipitates from acid solutions with uH values lower 

than 2 . 5 .  Crvstallographic analvsis demonstrated that, in this 

pH range, the complex is neutral with amine nitrogens. s u l f u . r s  

and one deprotonated carboxvlate coordinated around the T c O Y +  

core. The second carboxvlate group does not Darticipat.e iri the 

chelation and remains as a free acid. 

The water solubilitv of the complex increases signixicantl.v at, 

higher PH values. due to deprot.onation or the free acid eroup. 

Anion-exchange and cation-exchange HPLC studies oerformed for 

t.he verv similar rTcO(pen 1 2 1  complex crem:D-pennicillaminato 

have shown that this complex is uncharged at PH 1.5 and below. 

and anionic at pH 3 . 0  and above 25 I .  

The (JV-Vis spectrum of the complex in phosphate buffer p H  2 . 6  

exhibits absorDtion maxima at 216. 251(sh). 320 and 407 nm. 

The spectrum is PH dependent. due to deprotonation of the com- 

plex occuring at certain DH values. A two-szeu deprotonat.ion 

procees was proposed f o r  the complex (23i. The first: atep of 

deDrotonat,ion is assigned to the free acid group ioccuring at. 

pH 4-51 and the second one to one or' the coordinated nitrogens 

ioccuring at. pH B - 9 t .  It is possible that the amine nitrogen 
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deprotonation is accompanied bx breaking of the carboxvlats- 

metal bond trans to the 0x0 group. 

Reverse phase HPLC was emploved in order to relate the 

TeSTcO(EC)l complex with the SSn'Tc-species obtained bv either 

exchange or direct labelling of Ei:. When a pure sample 

ofl:*eTcO( EC) 1 and a BsmTc-preparation coin.iected into the HPLC 

both spectrophotometric detector (that monitors esTc-complex) 

and radiometric detector {that monitors 'GmTc-complex) produce 

t,he same chromatographic profile. This suggesta that the 

t.echnetium complexes tormed in all cases have the same chemi- 

cal structure. 

[n conclusion CTcO(EC11 complex has been recently proposed as 

An alternative derivative in renal tubular secretion studies. 

The structure of this newlv developed complex was not identi- 

fied and it was proposed that 'rci@+ is coordinated to the NNSS 

nonor R ~ T .  i n  oiir swdy I 'TcUr E C )  1 complex has been svnthesized 

at carrier level by exchange Labelling reaction with 

TciV1-gluconate. Crystals were grown after acidification of an 

aqueous solution of the complex at pH 2 . 5 .  Crystallography 

demonstrated that technetium in EC complex is hexacoordinated. 

being bonded to oxygen tTc=O). two nitrogens. two deprotonated 

sulfur atoms. and one deprotonated carboxvlate group at the 

sixth position trans to the 0x0 group. 

Acknowledgement: C.P.T( thanks Jonh Boutari & Son Co.8A. for 

financial support. 

Supporting Data Available for TmeTcO(EC)l: Tables of posi- 

tional and equivalent thermal parameters and anisotropic ther- 

mal parameters of the non-hydrogen atoms. table of positional 

and isotropic thermal parameters for the hydrogen atoms 1 3  

pages). and UV-Vis spectrum in phosphate buffer pH 2.5. 
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