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SUMMARY 

O f  spec ia l  s i g n i f i c a n c e  i n  t h i s  progress r e p o r t  a r e  t h e  r e s u l t s  o f  

exper iments  demonstrat ing t h a t  t h e  a l k y l  p o r t i o n  (R = H3C-(CH2),-) o f  

9 - t e l l  uraheptadecanoic a c i d  [9-THDA, R-Te-(CH2) 7COOH] i s  r e t a i n e d  i n  t h e  

myocard ia l  t i s s u e  o f  r a t s  t o  t h e  same e x t e n t  as r a d i o a c t i v i t y  f rom 

123Te-9-THDA. T issue d i s t r i b u t i o n  exper iments  were performed i n  female 

F i  scher 344 r a t s  one hour a f t e r  i n j e c t  i o n  of 10-[14C]-9-tel  1 uraheptadecanoic 

a c i d  [H3C-(CH,) 6-14CH2-Te- (CH2) 7-COOH, 10- 14C-9-THDA] and t h e  da ta  compared 

w i t h  t h e  r e s u l t s  o f  a p a r a l l e l  s tudy us ing  1 2 3 m T e - 9 - ~ ~ ~ A .  The mean percen t  

i n j e c t e d  dose per  gram o f  t i s s u e  va lues f o r  t h e  h e a r t  were 5.5 and 5.1 f o r  

123mTe-9-THDA, and 10- [14C]-9-THDA, r e s p e c t i v e l y  , and t h e  corresponding 

h e a r t : b l o o d  r a t i o s  a t  t h i s  t ime  i n t e r v a l  were 8.9: l  and 11.2:l. These 

r e s u l t s  c l e a r l y  i n d i c a t e  t h a t  t h e  a l k y l  r e g i o n  o f  9-THDA i s  r e t a i n e d  i n  t h e  

myocardium and t h a t  l a b e l i n g  o f  t h i s  p o r t i o n  o f  t h e  9-THDA molecule w i t h  

rad ioha logens  such as 1 2 3 ~  may be an a t t r a c t i v e  approach f o r  t r a p p i n g  

r a d i o n u c l i d e s  w i t h  more f avo rab le  r a d i o n u c l i d i c  p r o p e r t i e s  than  1 2 3 T e  i n  

t h e  h e a r t  f o r  e v a l u a t i o n  o f  myocard ia l  f u n c t i o n .  

The r e s u l t s  of p r e l i m i n a r y  s y n t h e t i c  s t u d i e s  f o r  t h e  development o f  

r a d i o l a b e l e d  b a r b i t u r a t e s  as a new c l a s s  o f  agents f o r  t h e  measurement o f  

r e g i o n a l  b lood  p e r f u s i o n  i n  t h e  b r a i n  a r e  a l s o  descr ibed.  Since bar -  

b i t u r a t e s  f r e e l y  pass t h e  i n t a c t  b lood  b r a i n  b a r r i e r ,  these  agents.have been 

chosen as a t t r a c t i v e  candidates f o r  l a b e l i n g  w i t h  gamma-emitting 

r a d i o n u c l i d e s .  Several new b a r b i t u r a t e s  s u b s t i t u t e d  a t  t h e  C-5 p o s i t i o n  

w i t h  ( t r i a l  k y l  s tanna)a l  ky1 , (a1 k y l  se1eno)al  kyl  , and (a1 k y l  t e l 1 u r o ) a l  k y l  

m o i e t i e s  have been prepared and cha rac te r i zed .  These compounds w i l l  be 

1 abeled, i n  f u t u r e  s tud ies  w i t h  l17msn, 7 5 ~ e ,  and. ' 2 3 m ~ e  and b r a i n  uptake 

s t u d i e s  performed i n  rats: 

S tud ies  o f  a rsen ic  t r i o x i d e  (As2O3) t o x i c i t y  f o r  human c e l l s  i n  . t h e  d i f -  

. f u s i o n  chamber assay system have cont inued.  These s t u d i e s  employing 

?4As2O3 have demonstrated t h a t  uptake o f  r a d i o a c t i v i t y  f rom t e s t  substances 

adm in i s te red  t o .  r a t s  can be de tec ted  i n  c e l l s  taken  f rom the  i n t r a -  

p e r i t o n e a l l y - i m p l a n t e d  d i f f u s i o n  chambers. P r e l i m i n a r y  s y n t h e t i c  s t u d i e s  o f  

go1 d-based a n t i  rheumatoid compl exes a r e  a1 so repor ted .  Several 'c-1 abeled 

amino ac ids  i n c l u d i n g  1 1 ~ - D L - v a l  i.ne, 'c-DL-t ryptophan, 'c-1-ami no- 

c y c l  obutane carboxy l  i c  a c i d  ( ' lC-ACBC) , and "c-DL-1 -ami nocyc l  opentane c a r -  

boxy l  i c  a c i d  (1%-ACDC) have been prepared f o r  c l i n i c a l  t e s t i n g  a t  t h e  Oak 



Ridge Asso ica ted  U n i v e r s i t i e s .  P l  a t i  num-195m-1 abe led -c i s -d i ch l  orodiammine- 

p l  a t i n u m ( I 1 )  ( 1 9 5 m P t - c i s - D ~ ~ )  has been suppl i e d  t o  c o l l a b o r a t o r s  f o r  f u r t h e r  

t e s t i n g  and 75Se- and 1 2 3 T e - l a b e l e d  long-cha in  f a t t y  ac ids  have been 

s u p p l i e d  t o  severa l  medical  coope ra t i ve  i n v e s t i g a t o r s  f o r  t h e  e v a l u a t i o n  o f  

myocard ia l  f u n c t i o n  i n  exper imenta l  animals. 

MYOCARDIAL IMAGING AGENTS - RADIOLABELED 
LONG-CHAIN FATTY ACIDS 

k'. k'. Iltzapp, Jln. aed T. A .  I jubl t?~ 

I n v e s t i g a t i o n s  o f  t h e  h e a r t  s p e c i f i c i t y  and mechanism o f  hea r t  uptake o f  

, l 2 W e  and 7 5 ~ e - I  abeled long-cha i  n f a t t y  ac i ds  have cont inued. I n  t h e  

Progress  Report  f o r  t h e  Q u a r t e r  ending March 31, 1980 (ORNLITM-7411), t h e  

e f f e c t s  o f  cha in  l e n g t h  and p o s i t i o n  o f  t h e  se len ium heteroatom on t h e  h e a r t  

up take  i n  r a t s  o f  a s e r i e s  o f  7?3e-labeled f a t t y  ac ids  were descr ibed.  Only 

t h e  se len ium f a t t y  ac i ds  w i t h  c h a i n  l e n g t h s  g r e a t e r  than  21 carbon atoms 

showed s i g n i f i c a n t  h e a r t  uptake i n  r a t s ,  and 7 5 ~ e - 1 3 - s e l  enaheneicosonic a c i d  

(13-SHCA) has been chosen as a r e p r e s e n t a t i v e  7 5 ~ e - f a t t y  a c i d  f o r  f u r t h e r  

e v a l u a t i o n ,  

The pronounced and pro1 onged myocardi a1 uptake o f  3 m ~ e - 9 - ~ ~ ~ ~  

(ORNLITM-6638) and 5Se-13-SHCA (ORNLITM-7411) has i n d i c a t e d  t h a t  these 

f a t t y  ac i ds  may be concent ra ted  i n  t h e  myocardium by a unique t r a p p i n g  

mechanism. I n  an e f f o r t  t o  t ake  advantage o f  t h e  more a t t r a c t i v e  

r a d i o n u c l i d e  p r o p e r t i e s  o f  rad iohalogens such as 1 2 3 ~ ,  i t  was r e c e n t l y  pro-  

posed t h a t  rad ioha logenated  f a t t y  ac i ds  c o n t a i n i n g  s t a b l e  t e l l u r i u m  o r  

se len ium,  such as 12"-17- iodo-9-tel  1 uraheptadecanoic a c i d  [ 1 2 3 ~ - ( ~ ~ 2 ) 8 - ~ e -  

(CH2),-COOH], may represen t  a t t r a c t i v e  new agents t h a t  c o u l d  be usefu l  f o r  

measurement o f  r e g i o n a l  myocard ia l  metabol ism (ORNLITM-6916). The metabol i c  

f a t e  o f  9-THDA i n  t h e  myocardium has n o t  y e t  been determined. Since l o s s  of 

t h e  a1 k y l  p o r t i o n  (R) of  9-THDA [R-Te-(CH,) ,-C.OOH, where R = H3C-(CH2) 7 - ]  

would p rec lude  ha logenat ion  o f  t h i s  r e g i o n  o f  t h e  molecule,  an exper iment 

was des igned t o  determine i f  t h e  a l k y l  te rminus  o f  9-THDA was r e t a i n e d  i n  

t h e  myocardium i n  t h e  same manner observed f o r  12"e. 



I n  an at tempt  t o  answer t h i s  quest ion,  10-[14C]-9-telluraheptadecanoic 

a c i d  [H3C-(CH,) ,-14CH,-Te-(CH2) 7-COOH] was prepared by bas i c  h y d r o l y s i s  o f  

t h e  p ~ r i f i e d  product  ob ta ined  by t h e  coup1 i n g  of 1- [14c] -octy l  t e l l u r o  w i t h  

methyl-8-bromooctanoate. One hour  a f t e r  a d m i n i s t r a t i o n  t o  female F i sche r  

r a t s  t h e  t i s s u e s  were removed and d i s s o l v e d  i n  a commercial s o l u b i l i z e r ;  t h e  

a l i q u o t s  were deco lo r i zed  and then  analyzed i n  a l i q u i d  s c i n t i l l a t i o n  

coun te r .  The t i s s u e s  were analyzed a f t e r  one hour  s i n c e  e a r l i e r  ex tens i ve  

s t u d i e s  had i n d i c a t e d  t h a t  myocard ia l  uptake o f  r a d i o a c t i v i t y  was maximal a t  

t h i s  t ime  i n t e r v a l  a f t e r  i n j e c t  i o n  o f -  1 2 3 m ~ e - 9 - ~ ~ ~ A .  The d i s t r i b u t i o n  o f  

14c i n  t h e  r a t  t i s s u e s  agrees remarkably w e l l  w i t h  s i m i l a r  da ta  ob ta ined  

w i t h  1 2 3 m T e - 9 - T ~ ~ A  (Table 1 )  and i n d i c a t e s  t h a t  t h e  a l k y l  p o r t i o n  o f  9-THDA 

i s  r e t a i n e d  i n  t h e  myocardium and i s  an a t t r a c t i v e  r e g i o n  o f  t h e  molecule 

f o r  l a b e l i n g  w i t h  radiohalogens. Chemical techn iques  f o r  t h e  i n t r o d u c t i o n  

o f  t e rm ina l  ha1 ides  i n t o  9-THDA and s i m i l a r  se len ium and s u l f u r  f a t t y  ac i ds  

a r e  now be ing  developed. 
I 

Table 1 .  Comparison o f  t he  d i s t r i b u t i o n  o f  r a d i o a c t i v i t y  i n  t i s s u e s  
o f  female F i sche r  344 r a t s  60 min a f t e r  in t ravenous  i n j e c t i o n  

o f  e i t h e r  123m~e-9-  t e l l  uraheptadecanoi c a c i d  ( 123m~e-9-~HDA)  
o r  10-[14C]-9-tel 1 uraheptadecanoic a c i d  ( 14C-9-THDA)a 

--* - - -.- --- 
Mean pe rcen t  i n j e c t e d  

dose/gram ( range)  H e a r t : t i s s u e  r a t i o s  
b 

Tissue 12 3 m ~ ~  l 4 C  12 3mTe l 4 C  

Hear t  5.50 (4.44-6.19) 5.13 (4.01-5.83) 

Blood 0.62 (0.60-0.65) 0.46 (0.31-0.55) 8.9:1 11.2:1 

Lungs 0.90 (0.82-0.94) 0.91 (0.67-1.1 6 )  6.1 :1 5.6: l  

Kidneys 2.01 (1.85-2.12) 2.34 (2.06-2.54) 2.7:1 2.2: l  

L i v e r  .8.55 (7.70-9.83) 6.32 (5.38-7.56) 0.64:1 0.81 :1 

a Three female F i sche r  344 r a t s  were used i n  each s tudy .  

b ~ a t i o s  a r e  c a l c u l a t e d  f rom t h e  mean percen t  i n j e c t e d  dose p e r  gram 
o f  t i s s u e  va lues .  



The g r e a t e r  myocardial  uptake o f  2 3 T e - 9 - ~ ~ ~ A  compared w i t h  t h e  se le -  

nium analog, 75Se-9-SHDA, was r e c e n t l y  subs tan t i a ted  by a dual -1 abel i n g  

experiment (ORNLITM-7223). Since 7 5 ~ e - 1 3 - ~ ~ ~ ~  has been shown t o  have t h e  

g r e a t e s t  h e a r t  uptake i n  r a t s  o f  t h e  7 5 ~ e - l a b e l e d  f a t t y  ac ids t h a t  have been 

i n v e s t i g a t e d ,  t h e  t i s s u e  d i s t r i b u t i o n  o f  t h i s  model 7 5 ~ e - f a t t y  a c i d  has now 

been compared w i t h  l23qe-9-THDA i n  a dual -1 abel i ng experiment. The r e s u l t s  

o f  these s tud ies  (Table 2) s u b s t a n t i a t e  t h e  g r e a t e r  hea r t  uptake o f  t h e  

123mTe-labeled agent. The hea r t  uptake o f  t h e  75Se-labeled f a t t y  a c i d  i s  

s t i l l  s u f f i c i e n t l y  h i g h  f o r  f u r t h e r  e v a l u a t i o n  and w i l l  undergo ex tens ive  

s tudy  as descr ibed e a r l  i e r  (1)idc ante). The p o t e n t i a l  use o f  t h e  

73Se-labeled f a t t y  a c i d  f o r  p o s i t r o n  emiss ion tomography o f  t h e  myocardium 

i s  a l s o  a p o t e n t i a l l y  impor tan t  a p p l i c a t i o n ,  and a Medical Cooperat ive 

Program has been es tab l i shed  w i t h  Drs. Rigo and Guil laume a t  t h e  Cyc lo t ron  

U n i t  i n  Liege, Belgium, t o  eva lua te  these agents. 

Table 2. D i s t r i b u t i o n  o f  r a d i o a c t i v i t v  i n  t i s s u e s  o f  female F i sche r  
344 r a t s  60 min f o l l o w i n g  in t ravenous admini s t r a t i o n  o f  123mT,e-9- 

t e l l  uraheptadecanoic ac id .  (123mTe-9-T~~A)  and 75Se-1 3- 
se l  enaheneicosonic a c i d  (75Se-1 3-SHCA)' 

Mean percent  i n j e c t e d  
doselgram (range) Heart :  t i  ssue r a t i o s  b 

12 31nTe Tissue '7 ssSe '1 2 ~ 7 1 - r ~  75se , 

Ileart 5.07 (4.09-(5.49) 1.97 (1.40-2.32) 

Bl O O ~  0.48 (0.44-0.54) 0.32 (0.29-0.34) 10.6: l  6.2: l  

L i v e r  5.11 (4.73-5.33) 5.45 (5.05-5.73) 0.9:1 0.4:1 

Kidneys 1.94 (1.86-2.00) 1.40 (1.32-1.49) 2.6:1 1.4:1 

Lungs 0.83 (0.72-0.90) 1.04 (0.88-1.18) 6.1 :I 1.9:1 

Spleen 0.40 (0.33-0.46) 0;78 (0.73-0.89) 12.7:1 2.5: l  

B r a i n  0.08 (0.07-0.09) 0.06 (0.05-0.07) 63: l  33: l  

a Three female F i sche r  344 r a t s  were used i n  each study.  

b ~ a t i o s  a re  c a l c u l a t e d  from t h e  mean percent  i n j e c t e d  dose per  gram 
o f  t i s s u e  values.  

C Each r a t  rece ived 5.35 pCi o f  7 5 ~ e - 1 3 - ~ ~ ~ ~  ( s p e c i f i c  a c t i v ' i t y  25 m C i /  
m i l  1 imo le)  and 4.71 pCi o f  1 2 3 m ~ e - ~ ~ ~ ~  ( s p e c i f i c  a c t i v i t y  27 m C i / m i l l  imo le ) .  



NEW BRAIN REGIONAL BLOOD PERFUSION AGENTS- 

RADIOLABELED BARBITURATES 

F.  F .  Knapp, J r .  and T. A .  Butler 

L i p o p h i l  i c  agents t h a t  f r e e l y  pene t ra te  t h e  b lood  b r a i n  b a r r i e r  a re  

a t t r a c t i v e  candidates f o r  r a d i o l a b e l i n g  w i t h  gamma e m i t t i n g  rad ionuc l i des .  

These agents can be used t o  assess b r a i n  s t r u c t u r e  and mon i t o r  r e g i o n a l  per -  

f u s i o n  parameters s i n c e  t h e  d i s t r i b u t i o n  o f  many such r a d i o l a b e l e d  agents i s  

a  f u n c t i o n  o f  b lood  f low.  Var ious b r a i n  l e s i o n s  a r e  cha rac te r i zed  by e i t h e r  

inc reased  v a s c u l a r i t y  (neop las ia )  o r  a v a s c u l a r i t y  ( i n f a r c t i o n ) ,  and measure- 

ment o f  t h e  r e g i o n a l  hemodynamics i s  an impo r tan t  d i a g n o s t i c  t o o l  t o  d e t e c t  

and l o c a l i z e  such abnorma l i t i es .  A  v a r i e t y  o f  l i p o p h i l i c  hydanto ins such as 

pheny to in  (d iphenyl  hydan to in ) ,  a  common an t i convu l san t ,  have been s t u d i e d  

as r e g i  onal p e r f u s i  on agents. Carbon-11-1 abel ed phenyto i  n  1  oca l  i zes i n  

b r a i n  t i s s u e  and has been suggested as a  b ra in -scann ing  agent1, a long  w i t h  a  . . 

number o f  s t r u c t u r a l  l y - m o d i f i e d  l c - h y d a n t ~ i n s . ~  Other 1  i p o p h i l  i c  agents 

t h a t .  have been i n v e s t i g a t e d  i n l c u d e  ' 2 3 ~ - a n t i p y r i n e ,  1 8 ~ - l a b e l e d  
a n t i  p y r i  ne, Q n d  r a d i  ohal ogenated ca techo l  ami ne anal ogs . The p r e p a r a t i o n  

and t e s t i n g  o f  l i p o p h i l i c  agents r a d i o l a b e l e d  w i t h  l o n g e r - l i v e d  gamma 

e m i t t i n g  r a d i o n u c l i d e s  t h a t  f r e e l y  c ross  t h e  i n t a c t  b l ood -b ra in  b a r r i e r  i s  . .> 

a l s o  impor tan t  i f  such d i a g n o s t i c  t o o l s  a r e  t o  have wide d i s t r i b u t i o n  and 

a v a i l a b i l i t y  t o  a  l a r g e  p a t i e n t  popu la t i on .  

Analogs o f  b a r b i t u r i c  a c i d  ( I ,  F ig .  1 )  a re  w i d e l y  used as bo th  seda t i ves  

and an t i convu l san t s  and f r e e l y  c ross  t h e  i n t a c t  b l ood -b ra in  b a r r i e r .  These 

drugs a re  ex t reme ly  l i p o p h i l i c  and a re  known t o  pene t ra te  t i s s u e s  a t  r a t e s  

approx imate ly  p r o p o r t i o n a l  t o  t h e  l i p i d  s o l u b i l i t y  o f  t h e i r  un ion ized  forms. 

F o r  these  reasons t h e  b a r b i t u r a t e s  a r e  a t t r a c t i v e  candidates f o r  r a d i o l a -  

b e l i n g  w i t h  gamma e m i t t i n g  r a d i o n u c l i d e s  and t e s t i n g  as b r a i n  p e r f u s i o n  

agents. Desp i te  t h e  pronounced uptake and r a p i d  c learance  o f  many ba r -  

b i t u r a t e s  by t h e  b r a i n ,  t h e  p o t e n t i a l  use o f  b a r b i t u r a t e s  r a d i o l a b e l e d  w i t h  

gamma e m i t t i n g  rad ionuc l i des  has n o t  been explored.  I n  c o n j u n c t i o n  w i t h  Dr. 

R. A. Gr igsby, a  pos tdoc to ra l  f e l l o w  f rom Texas A&M U n i v e r s i t y ,  an i n t e n s i v e  

program has been i n i t i ' a t e d  t o  prepare a  s e r i e s  o f  new b a r b i t u r a t e s  r a d i o l a -  

he led  w i t h  .7%e, 123mTe, and l17msn and t o  per fo rm p r e l  im inary .  t i s s u e  
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COMPOUND 

I I CH C,H2 5 cH,(Cti,)2CH(CH,) S 
I l l CH,=CH, (CH,),-Si-CH, 0 

I V CI I, (CH,), 5-1 CH, 0 

V CH,CH, C6H5-Te-(CH2), 0 

V I CH3CH2 CH,(CH,),-Te-(CH,), 0 

VII CH3CH2 C6H,-Se-(CH,), 0 

VI I I CH3CH2 CH3(CH2),- SE!-(CH,)~ 0 

F i g .  1  . S t r u c t u r e s  o f  b a r b i  t u r i c  a c i d  ( I ) ,  t h i o p e n t a l  (11)  , 5-a1 l y l -  
5 - [ ( t r i m e t h y l  s i l  a )methy l ]  b a r b i  t u r i c  a c i d  (111), 5-methyl - 5 - [ ( t r i m e t h y l  - 
s tanna)methy l ]  b a r b i  t u r i c  a c i d  I V )  , 5 -e thy l  -5-[(phenyl t e l l  u r o )  b u t y l  ] 
b a r b i  t u r i c  a c i d  (V), 5 -e thy l  -5- L ( b u t y l  t e l l  u r o ) e t h y l ]  b a r b i  t u r i c  a c i d  ( V I )  , 
5 -e thy l  - 5 4  (phenyl se l  eno) buty l  ] ba rb i  t u r i c  a c i d  (VT T )  , and 5 -e thy l  -5- 
[ ( b u t y l  s e l  eno)propy l  ] b a r b i  t u r i c  a c i d  ( V I  I I), 

d i s t r i b u t i o n  s t u d i e s  i n  1  abo ra to r y  animals.  Such s t u d i e s  can be expanded 

p o t e n t i a l l y  t o  i n c l u d e  b a r b i t u r a t e s  r a d i o l a b e l e d  w i t h  a  v a r i e t y  o f  o t h e r  

u s e f u l  r ad ionuc l  i des  such as 11C,  1 2 3 1 ,  and 7 7 ~ r .  

These i n v e s t i g a t i o n s  o f  r a d i o l a b e l e d  b a r b i t u r a t e s  were s t i m u l a t e d  by t h e  

r e s u l t s  o f  au to rad iograph ic  s t u d i e s  o f  b r a i n  t i s s u e  s l i c e s  ob ta ined  f rom 

c a t s  f o l l o w i n g  t h e  in t ravenous  a d m i n i s t r a t i o n  o f  35S-labeled th iopen ta l  (11, 

F i g .  1) 6 which demonstrated t h e  pronounced accumul a t i o n  o f  r a d i o a c t i v i t y  i n  

v a r i o u s  b r a i n  reg ions .  The r e s u l t s  o f  a  t y p i c a l  au to rad iograph ic  s tudy per-  

formed by Dr. L. J. Roth i n  t h e  Department o f  Pharmacology a t  t h e  U n i v e r s i t y  

o f  Chicago a re  i l l u s t r a t e d  i n  F ig .  2. The dark areas represen t  l o c a l i z a t i o n  

o f  r a d i o a c t i v i t y .  The co r t ex ,  gen i cu la tes ,  c o l l i c u l i ,  and w h i t e  m a t t e r  a re  

l a b e l e d  t o  va ry i ng  degrees. W i t h i n  one minu te  a f t e r  a d m i n i s t r a t i o n . o f  



Fig. 2. Autorab?ograms o f  c a t  b ra in  s l  i ces  fo l low ing  intravenous 
i n j e c t i o n  o f  35~ - th l open ta l  : g, genicul a te  bodies; a, ol i v a r y  nuc le i  ; 
c, i n t e r i o r  co l l .5cu l i .  Source: fYao6~pes i n  rnerimentai! phama~oZogy, It 
L. 3 .  Roth, edttop, Un ivers i t y  o f  Chicago Press, 1965 (reproduced w i t h  
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3%-1 abeled th iopental  , the cortex contains s i g n i f i c a n t  leve ls  o f  radio-  

a c t i v i t y  . This accumulation o f  labe l  r a p i d l y  washes out. The con- 

cen t ra t ion  and clearance o f  rad ioac t i  v i t y  a f t e r  i n j e c t i o n  o f  3%-thiopental 

appears t o  represent a  useful index o f  the vascu la r i t y  o f  the  various b ra in  

regions. Barbi turates radio1 abel ed w i t h  gamma emi t t i n g  radionucl ides may 

therefore have d e f i n i t e  potent ia l  as a  new c lass o f  c l i n i c a l  perfusion 

agents t o  monitor ex te rna l l y  regional b ra in  blood flow. 

The e f f ec t s  o f  s t ruc tu ra l  modi f icat ions on the  pharmacological ac t ion 

o f  barb i tura tes are wel l  establ ished. As an example, replacement o f  the 

urea oxygen o f  the barb i tura te  r i n g  system (Fig. 1) w i t h  s u l f u r  g rea t l y  

increases l i p i d  s o l u b i l i t y .  This e f f e c t  i s  manifested by both a  more rap id  

onset o f  ac t ion and shortened durat ion o f  sedation o f  barb i tura tes con- 

t a i n i n g  the  th iourea moiety. I n  addit ion, a l ky l  subs t i t u t i on  a t  C-5 con- 

f e r s  l i p i d  s o l u b i l i t y ,  and the e f f e c t s  o f  a va r i e t y  o f  C-5 a l ky l  



subst i tuents  are wel l  established. A long C-5 a l ky l  subst i tuent  imparts a  

shor t  pharmacological e f f e c t  whi le a  shor t  a l ky l  group o r  phenyl group a t  

C-5 r e s u l t s  i n  a  long e f f ec t .  

Recently, t h e  potent barb i tu ra te  a c t i v i t y  o f  5-a1 lyl -5- ( t r imethy l  s i l  a) 

methyl barb i  t u r i c  ac id  ( I  11) has been reported. 7 This s i l  icone bar- 

b i t u r a t e  i s  an i sos te re  o f  5-al lyl-5-neopentyl b a r b i t u r i c  ac id  and these 

s tud ies f u r t h e r  i l l u s t r a t e  t h a t  considerable s t r uc tu ra l  modi f ica t ion a t  C-5 

o f  the b a r b i t u r i c  acid r i n g  system does not  destroy sedative a c t i v i t y ,  and 

there fo re  b ra in  uptake o f  the modi f ied barb i tura tes.  Since there are no 

useful  gamma-emitting radionucl ides o f  s i l i c o n ,  the chemical synthesis o f  

t i n - subs t i t u t ed  barb i tu ra tes  i s  being invest igated as a  r e s u l t  o f  i n t e r e s t  

i n  the  po ten t ia l  use o f  the  117KSn-labeled agents f o r  b ra i n  blood f low 

measurement by external  counting techniques. Tin-117m i s  an idea1 can- 

d i da te  f o r  use i n  d iagnost ic nuclear medicine since t h i s  radionucl ide has a  

14-d physical h a l f - l i f e  and decays by isomeric t r a n s i t i o n  w i t h  emission o f  

a s i ng le  gamma photon w i t h  an energy o f  159 keV, which i s  w i t h i n  the o p t i -  

mal range f o r  e f f i c i e n t  detect ion w i t h  the  sodium iod ide  detectors pre- 

s e n t l y  used i n  c l i n i c a l  nuclear medicine instrumentation. 

A representat ive t i n  barbi turate,  5-methyl-5- (trimethy1stanna)methyl 

b a r b i t u r i c  acid ( I V ,  Fig. l ) ,  has been prepared. Reaction o f  chloromethyl- 

t i n  (Me 3-Sn-CH2C1 ) w i t h  the  sodium s a l t  o f  2-methyl -diethylmal onate gave 

t h e  intermediate 2-methyl -2- [ ( t r imethyl  stanna)methyl 1 dtethylmal onate. 

Ring c losure w i t h  urea and sodium ethoxide then gave the  new t i n  

barb i tu ra te .  A1 though the physical proper t ies  o f  the product were con- 

s i s t e n t  w i t h  the proposed s t ruc ture ,  the d i f f i c u l t y  i n  preparing the 

Me 3-Sn-CH2C1 intermediate, the  low y i e l d  o t  the  r i n g  c losure product, and 

t h e  problems i n  p u r i f y i n g  the  t i n  ba rb i t u ra te  have ind icated t h a t  an a1 t e r -  

na t i ve  synthet ic  strategy i s  required f o r  the  preparat ion o f  t i n  

barb i tura tes.  Although Me3-Sn-CH2C1 i s  a  useful  and v e r s a t i l e  intermediate, - - -- 

i t  cannot be prepared by diazomethane (CH2N2) treatment o f  Me3-Sn-Cl, but  i s  

generated by the  fo l low ing  i n d i r e c t  route  which i s  not i d e a l l y  su i ted f o r  

r a d i  ochemi ca l  mani pul at ions: Me ,-Sn-Cl , + CH,N, + Me,-Sn(C1) -CH,C1 + 
Me3-Sn-CH2C1. A va r i e t y  o f  a l t e rna t i ve  syn the t i c  s t ra teg ies are now being 

developed f o r  t he  preparat ion o f  t i n  barb i tura tes.  



Because o f  t h e  p o t e n t i a l  use o f  123mTe, 7sSe, and 73Se-labeled bar -  

b i t u r a t e s  f o r  b r a i n  imaging s tud ies ,  t h e  p r e p a r a t i o n  o f  severa l  unique 

selenium- and t e l l u r i u m - s u b s t i t u t e d  b a r b i t u r a t e s  has a l s o  been r e c e n t l y  

exp lored.  The s t r u c t u r e s  o f  severa l  o f  these  new b a r b i t u r a t e s  a r e  

i l l u s t r a t e d  i n  Fig.  2  ( V - V I I I ) .  The genera l  procedure t h a t  has been deve l -  

oped f o r  t h e  p repa ra t i on  o f  t h e  selenium- and t e l l u r i u m - s u b s t i t u t e d  bar-  

b i t u r a t e s  c o n s i s t s  o f  i n i t i a l  gene ra t i on  o f  Na2M2 (M = Se o r  Te) by e i t h e r  

r e d u c t i o n  o f  t h e  metal  i n  dimethyl formamide (DMF) w i t h  NaH o r  by r e d u c t i o n  

o f  t h e  metal  w i t h  one equ i va len t  o f  sodium meta l  i n  l i q u i d  ammonia. 

F o l l  owing a1 k y l  a t i o n  w i t h  t h e  a p p r o p r i a t e  a1 k y l  ha1 ide ,  t h e  r e s u l t i n g  

d i  a l k y l  d i  se l  en ide o r  d i  t e l l  u r i d e  p roduc ts  (R2M2) a re  reduced w i t h  sodium 

bo rohyd r i de  t o  form t h e  r e a c t i v e  R-M-Na spec ies which a r e  coupled w i t h  t h e  

a p p r o p r i a t e  2 - (ha loa l  k y l  ) - 2 - a l k y l  - d i e thy lma lona te  t o  y i e l d  t h e  2-[(a1 k y l -  

t e l l  u r o ) a l  k y l l -  o r  2-[(a1 k y l  se1eno)al  k y l  ] - s u b s t i t u t e d  2-a1 k y l  - d i e thy1  - 
ma1 onates. F o l l  owing p u r i f i c a t i o n  by s i  1  i c i c  a c i d  column chromatography, 

r i n g  c l o s u r e  i s  then  accompl i shed  by r e a c t i o n  o f  t h e  d i e thy lma lona te  w i t h  

two equ i va len t s  o f  potassium t e r t i a r y  bu tox ide  and an excess o f  urea i n  

d imethy l  su l  phoxide a t  room temperature.  Fol 1  owi nq these  procedures t h e  

homogeneous b a r b i t u r a t e s  (V-VI I I )  have been ob ta ined  by s i  1  i c i c  a c i d  c o l  umn 

chromatography i n  y i e l d s  o f  20-30%. 

The new t e l l u r i u m - ( V - V I )  and se len ium-subs t i t u ted  ( V I I - V I I I )  ba r -  

b i  t u r a t e s  have been cha rac te r i zed  by e l  emental analyses, t h i n - 1  ayer  

chromatography, low and h igh  r e s o l u t i o n  mass spect rometry  and p ro ton  

n u c l e a r  magnet ic resonance spect rometry .  A ma jo r  goal d u r i n g  t h e  nex t  

q u a r t e r  w i l l  be t h e  synthes is ,  p u r i f i c a t i o n  and t i s s u e  d i s t r i b u t i o n  of 

r e p r e s e n t a t i v e  7 5 ~ e -  and 1239e-1  abel ed b a r b i t u r a t e s .  The oc tano l  -water  

p a r t i t i o n  c o e f f i c i e n t s  (Kg) w i l l  a l s o  be determined and compared w i t h  t h e  

r e l a t i v e  b r a i n  uptake o f  t h e  new b a r b i t u r a t e s  i n  r a t s  t o  determine i f  t h e  

KD va lues can be c o r r e l a t e d  w i t h  b r a i n  uptake. 

BIOHAZARDS FROM ENERGY TECHNOLOGIES - ARSENIC TOXICITY 

I:. R. Ambrose and T. A. Butler 

New energy t echno l vy i es  such as coa l  convers ion  and sha le  o i l  pro-  

cess ing  present  new sources o f  a r sen i c  m o b i l i z a t i o n  i n t o  t h e  envirnoment.  



I n  an e f f o r t  t o  understand t h e  b i o l o g i c a l  impact o f  t h i s  t o x i c  p o l l u t a n t ,  

s t u d i e s  o f  the  e f f e c t s  o f  a rsen ic  on human c e l l s  have been undertaken. The 

i n t e r a c t i o n  o f  a rsen ic  w i t h  human c e l l s  i n  an i n  v i v o  environment us ing  

s u b t o x i c  l e v e l s  o f  a rsen ic  exposure has been chosen as a  model experimental  

system. The d i f f u s i o n  chamber assay descr ibed i n  prev ious repo r t s  

(ORNLITM-6639 and 6771) prov ides a  means o f  recover ing  the  t a r g e t  c e l l s  

f rom t h e  i n  v i v o  environment i n  o rder  t o  assess t h e  b i o l o g i c a l  e f f e c t s  o f  

a rsen ic .  The arsen ic  s tud ies  descr ibed p rev ious l y  (ORNLITM-7072, 7223, & 

7411) have shown t h a t  an aqueous s o l u t i o n  o f  a rsen ic  t r i o x i d e  (As,03) 

i n j e c t e d  a t  subtox ic  dosage i n t o  hamsters w i t h  intraperi toneally-implanted 

d i f f u s i o n  chambers can cause an i n h i b i t i o n  o f  growth o f  t he  human c e l l s  

i n s i d e  t h e  chambers. The ex ten t  o f  growth i n h i b i t i o n ,  temporary o r  

prolonged, i s  dependent on t h e  dosage employed. I n  add i t ion ,  a  l i n e a r  

dose-response r e l a t i o n s h i p  was observed f 0 r . a  24-h growth i n h i b i t i o n  assay 

w i t h  several  se lec ted  dosages. 

I n  o rde r  t o  mon i to r  and q u a n t i t a t e  t h e  d i f f u s i o n  o f  arsenic i n t o  (and 

o u t  o f )  t h e  chamber f l u i d  and t h e  t a r g e t  c e l l s ,  several o f  t h e  previous 

s tud ies  have been repeated us ing  7 4 ~ s - l  abel ed AS 203. Arsenic-74 was pre- 

pared by t h e  7 4 ~ e ( p , n )  74As nuc lear  r e a c t i o n  i n  t h e  86- inch c y c l o t r o n  us ing  

a  n a t u r a l  germanium t a r g e t  (36% 7 4 ~ e ) .  The t a r g e t  ma te r i a l  was d isso lved 

i n  aqua r ~ g i q  and excess HNO3 removed by a d d i t i o n  of 12 M HC1 a t  b o i l  i n g  

temperature. The a c i d  concent ra t ion  was ad jus ted  t o  6 M HC1, 50 mg of 

As203 c a r r i e r  added, and C12 gas bubbled through t h e  s o l u t i o n  t o  main ta in  

a rsen ic  i n  t he  n o n v o l a t i l e  +5 o x i d a t i o n  s t a t e  w h i l e  GeC1, was removed by 

d i s t i l l a t i o n .  Residual C12 was removed by sparging w i t h  argon gas and t h e  

a rsen ic  reduced t o  t h e  v o l a t i l e  +3 o x i d a t i o n  s t a t e  by a d d i t i o n  o f  HBr. The 

 AS^+ was then d i s t i l l e d  i n t o  an ice-cooled water t r a p  and t h e  d i s t i l l a t e  

t r e a t e d  w i t h  C12 gas. This  procedure removes excess HBr and reox id i zes  t h e  

a rsen ic  t o  +5  p r i o r  t o  evaporat ion o f  t h e  s o l u t i o n  t o  near dryness. The 

res idue  was d isso lved i n  d i s t i l l e d  water and t r e a t e d  w i t h  SO2 gas a t  room 

temperature t o  reduce t h e  arsen ic  t o  the  +3 o x i d a t i o n  s ta te .  ExcesS SO2 

was removed by sparging w i t h  argon gas and t h e  concent ra t ion  o f  arsenic 

ad jus ted  t o  1.46 mg/ml. Analys is  by spark source mass spectrometry i n d i -  

ca ted  t h e  s o l u t i o n  t o  con ta in  l e s s  than 0.5 pg/ml of germanium. The on l y  

s i g n i f i c a n t  contaminant was s u l f u r  which was detected a t  a concent ra t ion  o f  



q8500 pg/ml . These 1  ow s u l f u r  l e v e l  s  a re  c o n s i s t e n t  w i t h  t h e  625 clg/ml 

expected from t h e  s t o i c h i o m e t r i c  reduc t i on  o f  t h e  arsen ic  t 5  t o  t 3  ox ida-  

t i o n  s t a t e  by SO2. Since d i l u t e  s o l u t i o n s  o f  AS a re  complete ly  hydro- 

l y z e d  t o  arsenous ac id,  t h e  s o l u t i o n  was considered equ i va len t  t o  water 

s o l u t i o n s  of As203 used i n  t h e  prev ious d i f f u s i o n  chamber s tudies.  

C e l l  impermeabl e  d i f f u s i o n  chambers con ta in ing  F l  ow 2000 (human 

embryonic lung)  c e l l s  were imp1 anted i n  t h e  pe r i t onea l  c a v i t i e s  o f  s i x  t o  

t e n  week o l d  male hamsters. One t o  two days a f t e r  imp lan ta t ion ,  t h e  

aqueous s o l u t i o n  o f  7 4 ~ s 2 0 3  was i n j e c t e d  i n t r a p e r i t o n e a l l y  i n t o  t h e  

chamberbearing hamsters a t  dosages o f  10 mg/kg body weight. A t  4, 8, and 

24 h  a f t e r  imp1 an ta t ion ,  chambers were removed f rom t h e  7 4 ~ s - t r e a t e d  and 

c o n t r o l  animals and t h e  t a r g e t  c e l l s  recovered f rom t h e  chambers f o r  c e l l  

enumeration under t h e  microscope and f o r  determi n a t i o n  o f  7 4 ~ s  a c t i v i t y  

us ing  t h e  autogamma counter. I n  add i t i on ,  chamber f l u i d ,  whole b lood and 

plasma samples, and se lec ted  organs and t i s s u e s  were assayed f o r  74As 

a c t i v i t y .  

Since t h e  7 4 ~ s  was i n j e c t e d  i n t r a p e r i t o n e a l l y ,  i t  i s  no t  s u r p r i s i n g  

t h a t  a t  4  h  t h e  l e v e l  o f  7 4 ~ s  present i n  chamber f l u i d  was h ighe r  than t h a t  

found i n  t h e  c i r c u l a t i n g  plasma o f  t h e  host hamster. By 8 and 24 h  

however, t h e  l e v e l s  o f  7 4 ~ s  a c t i v i t y  i n  chamber f l u i d  and plasma were com- 

parable, which subs tan t ia ted  t h e  f l u i d  p e r m e a b i l i t y  o f  t h e  d i f f u s i o n  

chamber. A t  4  h, t h e  c a l c u l a t e d  concen t ra t i on  o f  a rsen ic  i n  t h e  chamber 

f l u i d  was 2.7 x  10-5 M, whereas by 24 h  t h e  concen t ra t i on  had dropped t o  5  

x  10-6 M. A t  4  h, growth i n h i b i t i o n  was no t  y e t  man i fes t  i n  t h e  Flow 2000 

c e l l s ,  which: have a  doub l ing  t ime o f  20-24 h. . A t  24 h  post  i n j e c t i o n  a  

growth i n h i b i t i o n  o f  76% was observed i n  t h e  7 4 ~ s  t r e a t e d  t a r g e t  c e l l s .  I n  

e a r l i e r  d i f f u s i o n  chamber s tud ies ,  a  10 mg/kg dose o f  As2O3 was observed t o  

e f f e c t  a  prolonged growth i n h i b i t i o n  o f  chambered t a r g e t  c e l l  s. W i th in  t h e  

3 days o f  assay, a rsen i c - t rea ted  c e l l s  never achieved t h e  c o n t r o l  doub l ing  

. t ime.  I n  s tud ies  us ing  i n  v i t r o  systems, where t h e  arsen ic  concent ra t ion  

i s  s t a t i c  f o r  t h e  24 h  per iod,  concent ra t ions  o f  5 x  M  a r s e n i t h  are 

repo r ted  t o  produce i r r e v e r s i b l e  i n h i b i t i o n  o f  t h e  growth o f  hamster c e l l s ,  

whereas 10- M concentrat  ions  o n l y  a  temporary growth i n h i b i t  ion.  8 

Rad ioac t ive  a rsen ic  was a l so  de tec ted  i n  t h e  human t a r g e t  c e l l s  recov- 

e red  from d i f f u s i o n  chambers o f  t h e  ' I4As2O3-treated hamsters. The average 



l e v e l  o f  a r s e n i c  p resen t  i n  t a r g e t  c e l l s  a t  4 h  pos t  i n j e c t i o n  was 2 

n g / t o t a l  c e l l  p e l l e t  o r  0.7 ng/104 v i a b l e  c e l l s .  By 8 h  t h e r e  was a  

decrease t o  0.5 ng/ lO4 v i a b l e  c e l l s ,  which i s  concur ren t  w i t h  a  s l i g h t  

decrease i n  t h e  t o t a l  number of chamber c e l l s .  

ANTIRHEUMATOID GOLD COMPLEXES 

S t u d i e s  w i t h  an t i r heuma to id  g o l d ( 1 )  complexes have cont inued,  and t h e  

e f f e c t s  o f  s t r u c t u r e  on t h e  t i s s u e  d i s t r i b u t i o n  p r o p e r t i e s  o f  a c l a s s  o f  

complexes o f  t h e  genera l  formula,  R3PAuX, have been i n i t i a t e d .  These types  

o f  compl exes, where X = B-D- th iog l  ucose te t raace ta te  (B-D-TGTA) , have been 

chosen f o r  i n v e s t i g a t i o n  s i n c e  Auranof in (R3PAuX, where R = C2H5) i s  a  

c l i n i c a l l y  use fu l  an t i r heuma to id  agent now i n  p r e l i m i n a r y  c l i n i c a l  s tud ies .  

The analogs t h a t  a re  p r e s e n t l y  under i n v e s t i g a t i o n  c o n t a i n  t h e  f o l l o w i n g  

a l k y l  (R) m o i e t i e s :  CH,, i-C3H,, n-C3H7, and C6H5. The purpose o f  these  

s t u d i e s  i s  t o  de te rmine  t h e  s t r u c t u r e - d i s t r i b u t i o n  p r o p e r t i e s  o f  t h e  

l g 5 ~ u - l  abeled compl exes and t o  c o r r e l  a t e  these  da ta  w i t h  known a n t i  rheuma- 

t o i d  a c t i v i t y ,  g o l d  serum l e v e l s  and o t h e r  b i o l o g i c a l  and p h y s i o l o g i c a l  

d a t a  f o r  these compounds. Ihe  syn thes i s  o f  t h e  ( c ~ H ~ ) ~ P A u C ~  and 

(C 6~ ,), PAuC1 i nte rmed ia tes  have been compl e ted,  and s t u d i e s  a re  now i n  

p roqress  t o  coup le  these  i n te rmed ia tes  w i t h  t h e  B-D-TGTA s u b s t r a t e  v i a  t h e  

s u l f u r  atom. These syntheses a re  compl i ca ted  by t h e  a i r  s e n s i t i v i t y  o f  t h e  

t r i a l k y l p h o s p h i n e  (K3P-) i n t e rmed ia tes  and t h e  1 i g h t  s e n s i t i v i t y  o f  t h e  

i ntermedi  a t e  c h l  orocompl exes (R  :PAuC1) . 
The phosphorus-31 n u c l e a r  magnet ic resonance s p e c t r a l  da ta  o f  t h e  

t r i e t h y l -  and tr i  phenyl phosphine g o l d  complexes a r e  i n  good agreement w i t h  

t h e  1  i t e r a t u r e  data.  Chemical s h i f t  (a )  va lues  o f  -33.2 and -38.3 ppm were 

observed f o r  t h e  e t h y l  and phenyl analogs, r e s p e c t i v e l y .  The (C2H5) 3PAuC1 

and (C 6H5)3PAuC1 i n te rmed ia tes  were homogeneous upon t h i n - 1  ayer  chroma- 

t o g r a p h i c  a n a l y s i s  on s i  1  i c a  ge l  G us i ng  t o 1  uene:chl  oroform:methanol 

(6 :3 :1) .  The r e l a t i v e  m o b i l i t y  va lues (Rf)  were as f o l l o w s :  (C6H5)3PA~C1, 

R f  0.74; (C,H5)3PAuC1, Rf  0.57. S tud ies  d u r i n g  t h e  nex t  r e p o r t i n g  p e r i o d  



w i l l  be focused on comple t ing  t h e  syn thes i s  and p u r i f i c a t i o n  o f  t h e  i n t e r -  

mediates and i n i t i a t i n g  t h e  r a d i o l a b e l i n g  o f  t hese  complexes. 

RADIONUCLIDES FOR MEDICAL COOPERATIVE PROGRAMS 

F. P. Knapp, Jr. ,  J. D. Hoeschele, and T .  A. Butler 

Carbon-11 

F i v e  p roduc t i on  runs  were made f o r  t h e  Medical  Cooperat ive Program w i t h  

Oak Ridge Assoc ia ted U n i v e r s i t i e s  (ORAU) t o  s tudy t h e  a p p l i c a t i o n  o f  

l lc-1 abeled amino ac ids  f o r  tumor l o c a l  i z a t i o n  and pancreas imaging i n  

human p a t i e n t s .  The l a b e l e d  compounds syn thes ized  f o r  these  s t u d i e s  

i n c l u d e d  f i v e  batches o f  l1C-DL-val ine, n i n e  batches o f  l lc -DL- t ryptophan,  

s i x  batches o f  ll~-l-aminocyclobutanecarboxyl i c  a c i d  (" C-ACBC), and t h r e e  

batches o f  'c-1-aminocycl opentanecarboxyl  i c  a c i d  ( l  C-ACPC) . A new s e r i e s  

o f  b r a i n  tumor uptake s tud ies  have been i n i t i a t e d  based on t h e  research  of 

Dr. James Robertson a t  t h e  U n i v e r s i t y  o f  Tennessee Medical  Co l lege  i n  

Memphis. Dr. Robertson has found t h a t  g l iomas ( tumors o f  t h e  b r a i n  t h a t  

a r e  f r e q u e n t l y  inoperab le )  a r e  m e t a b o l i c l y  dependent on se lec ted  amino 

a c i d s  and can be t r e a t e d  by e l i m i n a t i o n  o f  t h e  r e q u i s i t e  amino ac ids  f rom 

t h e  d i e t .  Measurement o f  t h e  uptake o f  l l c - labe led  amino ac ids  i n  such 

tumors o f f e r s  an e x c i t i n g  p o s s i b i l i t y  f o r  a non invas ive  method f o r  iden-  

t i f y i n g  those  amino ac ids  which a re  e s s e n t i a l  f o r  tumor growth. 

One shipment each of lg5mpt -1  abeled c i s - d i c h l  orodiammi nepl  atinurn( 11) 

was supp l i ed  under t h e  Medical Cooperat ive Program t o  t h e  U n i v e r s i t y  o f  

A r i zona  (Dr. Jack Hal 1 ) ,  t h e  U n i v e r s i t y  o f  Southern C a l i f o r n i a  (Dr. W. 

Wolf) ,  and t h e  U n i v e r s i t y  o f  C a l i f o r n i a  a t  Los Angeles (Dr.  L. C. Ford)  f o r  

con t i nued  s t u d i e s  r e l a t i v e  t o  i t s  an t i t umor  p r o p e r t i e s .  

Selenium-75 and Tel lur ium-123m 

Col 1 abora to rs  were suppl i e d  rad io1  abel ed se l  e n i  urn and t e l l  u r i  um f a t t y  

a c i d s  f o r  f u r t h e r  i n v e s t i g a t i o n  as myocard ia l - imag ing  agents. The Nuclear  



Medic ine  D i v i s i o n  a t  Massachusetts General H o s p i t a l  (Dr. H. W i l l i a m  

S t rauss )  was suppl i e d  123m~e-methyl  - 9 - t e l l  uraheptadecanoate f o r  h e a r t  

uptake s t u d i e s  and a l s o  a q u a n t i t y  o f  t h e  non rad io l abe led  m a t e r i a l  f o r  

t o x i c i t y  s t ud ies .  Oak Ridge Assoc ia ted U n i v e r s i t i e s  (Dr. R. Hayes) was 

suppl i e d  75~e-13-selenaheneicosonic a c i d  f o r  h e a r t  uptake s tud ies  i n  dogs. 

A new Medical  Coopera t i ve  Program was e s t a b l i s h e d  w i t h  Oak Ridge 

Assoc ia ted  u n i v e r s i t i e s  (Dr. R. ~ a y e s )  t o  i n v e s t i g a t e  t h e  f e a s i b i l  i t y  o f  
rig 

G 4 ~ ~  r a d ~ o  l abel ed agents t rom a k i t  formu'l a t i o n .  Cooper-64 

decays i n  p a r t  by p o s i t r o n  emiss ion and such agents c o u l d  be u t i l i z e d  f o r  

tomographic  v i s u a l i z a t i o n  o f  t h e  uptake reg ions .  One shipment o f  64Cu was 

s u p p l i e d  t h i s  q u a r t e r  t o  i n i t i a t e  t h e  s tudy.  a 

OTHER NUCLEAR MEDICINE TECHNOLOGY GROUP ACTIVITIES 

Potassium-43 was s u p p l i e d  on a c o s t  recovery  b a s i s  th rough  t h e  Iso topes  

Sales O f f i c e  t o  t h e  U n i v e r s i t y  of M i s s i s s i p p i  Medical  Center ( 3  shipments) 

and t o  t h e  Na t i ona l  I n s t i t u t e  o f  Environmental  Hea l t h  Sciences a t  Research 

T r i a n g l e  Park i n  No r th  Carol  i n a  ( 2  shipments).  

V i s i t o r s  f o r  t h i s  p e r i o d  i nc l uded  Dr. Tsv i  Sadeh f rom t h e  I s r a e l  Atomic 

Energy Commission who v i s i t e d  on May 19-21 t o  d i scuss  t h e  development o f  

se len ium and t e l l  u r ium rad iopharmaceut i ca l  s. Represen ta t i ves  f rom 

M a l l i n k r o d t  Nuclear  i n  St. Louis ,  M i ssou r i ,  v i s i t e d  on May 30 t o  d i scuss  

t h e  new t e l l u r i u m  myocard ia l  imaging agents. On June 5-6 Dr. Robert  

B i t t m a n  from Uueens Co l lege  i n  New York City presented a seminar on t h e  use 

o f  po lyene a n t i b i o t i c s  t o  s tudy  membrane s t r u c t u r e .  Dr. M. Gui l laume f rom 

t h e  C y c l o t r o n  U n i t  a t  Sar t -T i lman U n i v e r s i t y  i n  L iege,  Belgium, v i s i t e d  on 

June 12-13 t o  d i scuss  c o l l a b o r a t i v e s  s t u d i e s  f o r  t h e  development o f  un ique 

73Se-labeled agents f o r  p o s i t r o n  emiss ion tomography. Dr. A. Van Wyck f rom 

t h e  South A f r i c a n  Atomic Energy Agency v i s i t e d  on June 30 f o r  a general  

overv iew o f  t h e  new rad iopharmaceut i ca ls  be ing  developed a t  ORNL. 

F. F. Knapp, Jr. a t tended t h e  T h i r d  I n t e r n a t i o n a l  Symposium on Radio- 

pharmaceut ica l  Chemistry a t  t h e  M a l l i n k r o d t  I n s t i t u t e  o f  Radio logy i n  St.  

Lou is ,  M i ssou r i ,  on June 16-20, and t h e  Annual Meet ing o f  t h e  Soc ie t y  o f  

Nuc lear  Medic ine i n  D e t r o i t ,  Michigan, on June 23-27. 
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PAPERS AND PUBLICATIONS 

Papers 

A paper d e s c r i b i n g  t h e  p r o p e r t i e s  o f  a se r ies  o f  123m~e- labe led  f a t t y  

ac ids  was presented a t  t h e  T h i r d  I n t e r n a t i o n a l  Symposium on Radiopharma- 

c e u t i c a l  Chemistry h e l d  a t  t h e  M a l l i n k r o d t  I n s t i t u t e  o f  Radiology i n  

S t .  Louis ,  Missour i ,  on June 16-20, 1980: 

F. F. Knapp, Jr . ,  T. A. B u t l e r ,  K. R. Ambrose, A. P. Callahan, L. A. Ferren, 

. J .  A. Roberts, R. A .  Grigsby, and K. J .  I r g o l  i c ,  "Myocardial Uptake o f  

123m~e-Label  ed Long-Chain F a t t y  Acids: E f f e c t s  o f  Heteroatom P o s i t i o n  

and Tota l  Chain Length. " 

Four papers were presented a t  t h e  27th Annual Meeting o f  t h e  Soc ie ty  o f  

Nuclear Medicine he ld  a t  Cobo H a l l  i n  D e t r o i t ,  Nichigan, on June 23-28, 1980. 

J .  L. Cof fey  and F. F. Knapp, Jr . ,  "Radiat ion Dosimetry o f  Sn-117m-Labeled 

23-(Tr imethyl  stanna)-24-nor-5a-Cholan-3~-01 (Sn-117m-23-TSC) : A 

P o t e n t i a l  Adrenal Imaging Agent. " 
D. R. Elmaleh, F. F. Knapp, J r . ,  T. Yasuda, S. Kopiwoda, K. A .  McKusick, 

and H. W.  Strauss, "Te-l23m-9-Telluraheptadecanoic Acid  as Myocardial 

lmagi ng Agent . " 
F. F. Knapp, Jr . ,  T. A. B u t l e r ,  A. P. Callahan, and K. R. Ambrose, "T in-  

11 7m-Label ed 23-(Tr imethyl  stanna)-24-nor-5a-chol an-38-01 (*Sn-23-TSC) 

Shows S i g n i f i c a n t  Adrenal Uptake i n  Rats. " 
T. Yasuda, F. F. Knapp, Jr., D. R. Elmaleh, S. Kopiwoda, K. A. McKusick, 

and H. W. Strauss, " B i o d i s t r i b u t i o n  o f  123m-9-Telluraheptadecanoic 

Acid: Large D i f f e r e n c e  o f  Uptake i n  Normal and ~ n ' f a r c t e d  Myocardium." 

Pub1 i c a t i o n s  

D. V .  Woo, F. F. Knapp, Jr . ,  K. R. Ambrose, A. P. Callahan, and J. L. Coffey, 

"Radiat ion Dosimetry of Two New Tellurium-123m-Labeled Adrenal Imaging 
Agents: Concise Communication," J .  NzioZ.  Mod. -- 21 ; 454, 1980. 

Reports 

F. F. Knapp, Jr . ,  Nuclear Medicine Technology Progress Report for Quarter 
,%ding March 31, 1980, ORNLITM-7072. 
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