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SUMMARY 

I n  t h i s  r e p o r t  t h e  syn thes is  of two new dimethyl-branched analogues o f  
15 -  ( p - i  odophenyl ) -3 ,3  ' -d imethy l  pent adecanoi c ac i  d ( D M I  PP ) i s  descr i  bed. 
Methy l -branching was in t roduced i n t o  the  6- and 9 -pos i t i ons  t o  determine 

t h e  e f f e c t  of t h e  p o s i t i o n  of d imethy l -branching on myocardial  uptake and 
c learance k i n e t i c s  i n  r a t s .  The goal of these s tud ies  i s  t o  maximize 

h e a r t  uptake and r e t e n t i o n  and minimize b lood and l i v e r  uptake. The 
6,6 ' -d i met hy 1 - ( 6 , 6  ' -DM I PP ) and 9,9 ' -d i met hy 1 - ( 9,9 ' -DM I P P ) ana 1 o gu es we r e  

prepared by mu 1 t i  -s tep sequences i n v o l  v i  ng successi ve F ri edel  -Crafts/Wol f 
K ishner  reac t i ons  on thiophene. R e g i o s p e c i f i c  p a r a - i o d i n a t i o n  us ing  

t h a l l a t i o n  and t reatment  w i t h  i o d i d e  prov ided t h e  two new analogues. The 
9,9'-[1-125]DMIPP was evaluated i n  r a t s  and showed somewhat lower uptake 
than 3,3'-DMIPP (3.13 dose/gm a t  5 min versus 4.18) and more r a p i d  
c learance ( -  30% a t  1 h ) .  I n  a d d i t i o n  t h e  hear t :b lood r a t i o s  were lower 

f o r  t he  9,9 ' -d imethyl  isomer. These s tud ies  have demonstrated t h e  e f f e c t s  
o f  t he  p o s i t i o n  of dimethy l  s u b s t i t u t i o n  on uptake and re ten t i on .  

6,6 ' -d imethyl  and o the r  new analogues w i l l  be evaluated i n  f u t u r e  s tud ies.  
The new N - i  odopheny 1 - s u b s t i t u t e d  mal e i  m i  de p r o t e i  n l a  be l  i ng agent 

N-(p- iodophenyl  )maleimide (TPM) has been f u r t h e r  evaluated i n  con junc t ion  
w i t h  c o l l a b o r a t o r s  a t  Temple U n i v e r s i t y  (Dr. David C. B. M i l l s ) .  Studies 
o f  p l a t e l e t  aggregat ion demonstrated t h a t  I P M  may s p e c i f i c a l l y  reac t  w i t h  
t h e  t h i o l  groups associated w i t h  the i n h i b i t o r y  e f f e c t  of adenosine 

diphosphate (ADP). 
by ana lys i s  and e l e c t r o p h o r e t i c  ana lys i s  demonstrated b i n d i n g  o f  t h e  new 
reagent w i t h  a v a r i e t y  o f  i n t r a c e l l u l a r  p ro te ins .  

Dur ing  t h i s  p e r i o d  a v a r i e t y  of agents were a l s o  supp l i ed  t o  Medical 
Cooperat ive i n v e s t i g a t o r s ,  i n c l u d i n g  f i v e  shipments o f  osmium-191 f o r  
f a b r i c a t i o n  o f  osmium-l91/i r id ium-19lm generators and one shipment of 

copper-64. I n  add i t i on ,  f o u r  shipments of platinum-195m cis-DDP were made 
through the  ORNL Isotopes D i s t r i b u t i o n  O f f i c e  on a cos t  recovery basis.  

The 

Incubat ion  of [I-l25]IPM w i t h  human p l a t e l e t s  fo l lowed 

1 
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SYNTHESIS AND EVALUATION OF 'mo NEW DIMETHYL-SUBSTITUTED ANALOGUES OF 
15-(p-IODOPHENYL)PENTADECANOIC A C I D  

I n  a recent  repo r t  (ORML/TM-9609) i t  was demonstrated t h a t  t h e  
i n t r o d u c t i o n  o f  d imethy l -branching a t  t h e  3 -pos i t i on  o f  15-(p- iodophenyl)-  
pentadecanoi c a c i d  r e s u l t e d  i n  r a p i d  and pronounced myocardi a1 uptake i n  
r a t s  w i t h  i r r e v e r s i b l e  r e t e n t i o n  60 min f o l l o w i n g  i .v. admin is t ra t ion .  
More recen t l y ,  t h e  model agent, 15-(p-iodophenyl)-3,3'-dimethylpentadecanoi c 
a c i d  (DMIPP) has been rad io labe led  w i t h  iod ine-123 and evaluated i n  
p a t i e n t s  a t  t he  U n i v e r s i t y  o f  Bonn, Federal  Republ ic  of Germany 
(OKNL/TM-10082). Sing le  photon emission computerized tomographs (SPECT)  
o f  p a t i e n t s  w i t h  r m l t i - v e s s e l  coronary a r t e r y  disease a t  60 min f o l l o w i n g  
i .v. a d m i n i s t r a t i o n  o f  [I-l25]DMIPP showed c l e a r  v i s u a l i z a t i o n  o f  the  

myocardium. Ser i  a1 SPECT images taken s h o r t l y  a f t e r  a d m i n i s t r a t i o n  o f  
[I-l25]DMIPP i n d i c a t e d  a gradual c learance o f  a c t i v i t y  f ro in t h e  plasma which 
r e s u l t e d  i n  moderate hear t  t o  background r a t i o s .  These r e s u l t s  were 
conf i rmed by the  ana lys i s  o f  s e r i a l  b lood samples drawn f rom p a t i e n t s  
(11x4) f o l l o w i n g  a d m i n i s t r a t i o n  o f  [I-l23]UMIPP. Since these p re l im ina ry  
c l i n i c a l  s tud ies  w i t h  the  model iodophenyl f a t t y  ac id  DMIPP agent showed a 
l onger  than opt imal  f o r  plasma clearance ( t l h  = 8-10 min),  t he  e f f e c t  o f  
d imethy l -branching a t  var ious p o s i t i o n s  along t h e  f a t t y  a c i d  cha in  o f  
15 - (p - i  odopheny1)pentadecanoi c ac id  ( IPF) on nyocard ia l  uptake, re ten t i on ,  
and hear t :b lood r a t i o s  has now been inves t i ga ted .  I n  t h i s  r e p o r t  t he  
p r e p a r a t i o n  and p r e l i m i n a r y  b i o l o g i c a l  eva lau t i on  o f  two model d imethy l  
analogues o f  IPP,  15- (p - i  odopheny1)-6,6 ' -dimethylpentadecanoi c a c i d  
(6,6'-DMIPP) and 15-(p-iodopheny1)-9,9'-dimethylpentadecanoic a c i d  
(9,9'-DMIPP) are described. 

s y n t h e t i c  in te rmed ia te ,  b is ( th ieny1)propane (3 )  u t i l i z i n g  t h e  thiophene 
e longa t ion  syn thes is  f o r  long  chain f a t t y  ac ids (Scheme I ) .  

of t h e  subs t i t uen ts  in t roduced i n t o  the  2- and 2 ' - p o s i t i o n s  o f  the  
th iophene r i n g  o f  b i s ( t h i e n y 1  )propane, a v a r i e t y  o f  dimethyl-branched 
f a t t y  ac ids w i t h  branching a t  p o s i t i o n s  6 through 10 can be prepared. 
t h i s  s y n t h e t i c  approach, the  s t a r t i n g  ma te r ia l  b is ( th ieny1)propane ( 3 )  was 

The model dimethyl  -branched analogues were synthes ized from a key 

By s e l e c t i o n  

I n  
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prepared by treatment of thiophene (1) and acetone ( 2 )  with 75% sulfur ic  

acid. The synthesis o f  the analogue 9,9'-DMIPP was accomplished in a 

9-step sequence o f  reactions (Scheme I ) .  Util izing th i s  approach we 

Fr i edel 
Crafts '0 + CH,COCH, 

S 
C" 3 

( 3 )  

Scheme I 

... . . . . . . . . . . . . . . . . .- 
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coupled commerical ly a v a i l a b l e  pheny lace ty l  c h l o r i d e  ( 4 )  w i t h  b i s ( t h i e n y 1 ) -  
propane (3 )  by t reatment w i t h  t i n (1V)  d i l o r i d e  i n  dichloroinethane which 
gave 2-(2-phenyl-l-oxoethyl)bis(thienyl)-prop~ne (5). Wol f f -K ishner  
r edu c t  i on of t h e  ketone ya ve 2- ( 2-p heny 1 e t  hy 1 ) b i  s ( t h i eny 1 ) p ropane ( 6 
The c a r b o x y l i c  a c i d  moiety was in t roduced i n t o  t h e  2 I - t h i e n y l  p o s i t i o n  by 
a c y l a t i o n  o f  t h e  h a l f  e s t e r  a c i d  c h l o r i d e  o f  s u c c i n i c  anhydride. 
3-carbamethoxypropianyl c h l o r i d e  (9 )  was prepared from commerci a1 l y  

a v a i  I ab le  succi  n i  c anhydride ( 7 )  by t rea tment  w i  t h  methanol f o l l  awed by 
t h i a n y l  ch lo r i de .  The t h i e n y l  d e r i v a t i v e  ( 6 )  was sub jec ted  t o  F r i e d e l -  
C r a f t s  condensation w i t h  the  acy l  c h l o r i d e  ( 9 )  t o  a f f o r d  Z-CZ-phenyl- 

e t h y l  1-2 ' - (  l-oxo-3-earbornethoxypropyl ) b i s  ( t h i e n y l  )propane (10). 
Wol f f -K ishner  reduc t i on  o f  t he  k e t o  e s t e r  (10) gave Z-[Z-phenylethyl l -  
2'(3-hydroxypropionyl)bis(thienyl)propane (11). The p i v o t a l  s tep  i n  t h e  
syn thes i s  i n v o l v e d  t h e  Raney n i c k e l  d e s u l f u r i z a t i o n  o f  t h e  a c i d  (11) 
f o l l o w e d  by subsequent t reatment w i t h  t h a l l i u m  (111) t r i f l u o r o a c e t a t e  and 

potassium i o d i d e  t o  g i b e  9,9'-DMIPP (13). 
The p r e p a r a t i  on o f  15- ( p - i  odophenyl ) -6,6 '  "dimethyl  pentadecanoi c a c i  d 

(6,6'-QMIPP) was achieved i n  a manner analogous t o  t h e  9,9'-analogue 
(Scheme 11). Ris( th ieny1)propane was converted t o  t h e  2 - l i t h i o  
d e r i v a t i v e  u s i n g  n - b u t y l l i t h i u m  and then reac ted  w i t h  dry i c e  t o  g ive  
2-b is ( th ieny1)prapane c a r b o x y l i c  a c i d  (14).  The c a r b o x y l i c  a c i d  was then 
t r e a t e d  w i t h  diazamethane t o  g i ve  the  corresponding methyl e s t e r  (15). 
The r e s u l t i n g  e s t e r  and 5-phenylpentanoyl c h l o r i d e  (16) were sub jec ted  t o  
F r i  edel -C r a f t s  acy 1 a t  i on l o  a f f o r d  2- (met hoxy ca rbony 1 ) -2 ' - ( l-oxo-5- 

phenyl p e n t y l  ) b i  s ( t h i  eny 1 )propane (17 ) . 
k &one gave 2- (hydroxy carbony 1 ) -2  I - ( 5-phenyl p e n t y l  ) b i  s ( t h i  eny 1 ) t h i  ophene 
(18) .  Raney n i c k e l  d e s u l f u r i z a t i o n  o f  the t h i e n y l  a c i d  and subsequent 
i o d i n a t i o n  u s i n g  t h a l l i u m  (111) t r i f l u o r o a c e t a t e  and potassium i o d i d e  
a f f o r d e d  6,6'-DMIPP (20).  The 9,9'-5MIPP was r a d i o i o d i n a t e d  w i t h  
[ iodine-1253 sodium i o d i d e  and the r a d i o i o d i n a t e d  agent evaluated i n  
fas ted  female F i sche r  ra t s .  The r e s u l t s  o f  t h i s  p r e l i m i n a r y  b i o l o g i c a l  
e v a l u a t i o n  are  summarized i n  Table 1. The l e v e l  o f  accumulation o f  
r a d i o a c t i v i t y  i n  t h e  myocardium a f t e r  i n j e c t i o n  o f  9,9'-DMIPP was 
s i g n i f i c a n t .  The b lood l e v e l s  of a c t i v i t y  were moderate r e s u l t i n g  i n  
modest hear t :b lood r a t i o s  ( 3 : l ) .  

The 

Mol f f -Ki shner reduct i on o f  t h e  

Th is  analogue thus  appears t o  show lower 
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+ 

Scheme I1 

h e a r t  uptake, more r a p i d  myocardial  washout, and h ighe r  blood levels than 
t h e  o r i g i n a l  3,3'-DMIPP analogue. Since t h e  chain l e n g t h  i s  t h e  same, 
these r e s u l t s  suggest t h a t  t h e  p o s i t i o n  o f  d imethyl-branching i s  an 
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i mportant s t r u c t u r a l  fea ture .  The agent e x h i b i t e d  excel  l e n t  (>95%) 

r e t e n t i o n  i n  t h e  hear t  a t  30 min follswSng i n j e c t i o n  which decreased t o  
67% a t  60 min. The 6,6'-DMIPP and o the r  p o s i t i o n a l  isomers w i l l  be 

s t u d i e d  i n  an e f f o r t  t o  increase both H:R r a t i o s  and re ten t i on .  

Table 1. Tissue d i s t r i b u t i o n  o f  [I-l25]-9,9'-DMIPP i n  f as ted  female r a t s  
( 3  animals, m a n  t- SD) 

T issue 5 min 30 min 1 h r  

B 1 ood 1.20 0.09 1.09 -t- 0.17 0.90 -i 0.05 
L i v e r  8.51 % 0.57 6.54 k 0.81 5.00 0.16 
K i  dney 1.36 2 0.06 1.28 2 0.22 1.25 f 0.02 

3.13 t 0.53 3.06 2 0.99 1.90 f: 0.26 Hear t  
Lung 1.81 -f: 0.13 1.28 f 0.23 1.17 k 0.09 
Thy ro id  11.53 t 2.97 12.52 ? 3.08 14.72 f 1.09 
Iiea rt /B 1 ood 2.63 2 0.65 2.77 f 0.30 2.09 2 0.19 

RADIOIODINATED N-SUBSTITUTEU MALETMIDES - NEW SULFHYDRYL BINDING 
PROTEIN-LABELING AGENTS 

I n  t h e  l a s t  r e p o r t  i n  t h i s  se r ies  (ORNL/TM-l0238), t he  syn thes is  and 

b i o l o g i c a l  p r o p e r t i e s  o f  a new p r o t e i n - l a b e l i n g  agent (IPM), were 
descr ibed. The IPM has more recen t l y  been tes ted  on t h e  adenylate cyc lase 
system i n  blood p l a t e l e t s  by a c o l l a b o r a t o r  a t  t he  Thrombosis Research 
Center, Temple Un ive rs i t y ,  Ph i l ade lph ia  (Dr. David C. B. M i l l s ) .  
was incubated f o r  10 min w i t h  washed human b lood p l a t e l e t s  i n  which the  
metabo l ic  adenine nuc leo t ides  had been pre- labe led  wi th  C3HJ-adenine. 
p l a t e l e t s  were then incubated w i t h  p ros tag land in  (PGI,), a s t i m u l a t o r  o f  
adenylate cyclase, e i t h e r  alone o r  w i t h  adenosine diphosphate (ADP) o r  
ep inephr ine  ( E p i )  a t  concentrat ions t h a t  i n h i b i t  t h e  a c t i o n  of PGI,. The 
r a d i o a c t i v e  c y c l i c  adenosine monophosphate (CAMP) was then separated from 
o the r  l abe led  nuc leo t ides .  Accumulation o f  CAMP i s  r e l a t e d  t o  the  
s t i m u l a t i o n  o f  adenglate cyclase i n  p l a t e l e t s .  I n  t h i s  system, t h i o l  
reagents o f  the  maleimide type  i n t e r f e r e  w i t h  the  i n h i b i t o r y  e f f e c t  of 
ADP. Compaunds l i k e  N-ethylmaleimide have l i t t l e  e f f e c t  on t h e  i n h i b i t o r y  
response t o  @pi  nephr i  ne under these condi t i 0 n s . l  A t  h ighe r  concentra- 
t i o n s ,  compounds t h a t  penet ra te  t h e  c e l l  membrane a l s o  i n h i b i t  adenylate 

The IPM 

The 
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cyclase. Figure 1 shows the results o f  an experiment u s i n g  IPM. 

resul ts  are similar t o  those t h a t  are generally seen w i t h  N-ethylmaleimide 

or with N-phenylmaleimide, only the iodinated compound appears t o  be a t  

l eas t  four times as active as N-phenylmaleimide. I t  appears that  IPM may 
react specif ical ly  with the thiol  group(s) associated with the inhibitory 

e f fec t  o f  A D P ,  which my be intimately associated with the ADP receptor. 

The 

2.0 

1 .o 

0 2.25 4.5 10 15 30 
N-(p-lodophenyllMal&~imide 

CONCENTRATION &M) 

'0.2 mM RA233, A PHOSPHODIESTERASE INHIBITOR WAS ADDED. 

F i g u r e  1. E f f e c t  of IPM on the response of platelet  adenylate cyclase 
t o  PG12* i n  the presence and absence o f  ADP or € p i .  
percent o f  int racel lular  radioactivity found as CAMP. 
C .  B. Mills, Ph.D., Thrombosis Research Center, Philadelphia). 

Results are given as 
(Courtesy o f  David 

High specific act ivi ty  of [I-l25]IPM has also been evaluated in human 

platelets .  

f o r  32 rnin a t  37°C and then t o  aproxirnately 100 UM [I-l251IPM for another 

2 rnin. 

Samples of washed platelets  were exposed t o  different reagents 

The p la te le t s  were lysed i n  SDS-mercaptoethanol and the samples 
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t h e n  a p p l i e d  t o  lanes 2-13 o f  a 15 well 12.5% po lyacry lamide ge? e l e c t r o -  
pho res i s  (PAGE) s l a b  and run  overn igh t .  The s l a b  was f i x e d  and s ta ined  
w i t h  Coomassie b lue  (CB) and photographed (Fig. 2). An autoradiography 
was developed w i t h  i n t e n s i f y i n g  screens f o r  23 h (Fig. 3). The samples 
a r e  i d e n t i f i e d  i n  Table 2. The reagent reac ts  wdth almost a l l  o f  t h e  
p r o t e i n s  i d e n t i f i a b l e  by CB s ta in ing ,  regard less  of t h e i r  i n t r a c e l l u l a r  
l o c a t i o n ,  e.g., a c t i n  (Mr 42k)  and njyosin (heavy chain M r  20Ok and l i g h t  
cha in  M r  20k) and a lpha -ac t i n in  ( M r  220k). 
p r o t e c t i o n  o f  any o f  t h e  bands by pre t rea tment  w i t h  any o f  t he  non- 

There was no t  de tec tab le  

p e n e t r a t i n g  reagents. 

Tab le  2. Data f o r  samples o f  washed p l a t e l e t s  exposed t o  d i f f e r e n t  
reagents f o r  32 min a t  37" be fo re  t rea tment  w i t h  [I-lZS]IPM. 

o f  David C. 5. M i l l s ,  Thrombosis Research Center, Ph i l ade lph ia ) .  
E l e c t r o p h o r e t i c  r e s u l t s  are i l l u s t r a t e d  i n  F igures  2 and 3. (Courtesy 

Reagents Lanes - P1 atelet _I 

1 & 2  1 I@! 5,5i-dithiobis-(2-nitrobenzoic 2 & 3  
a c i d )  (DTNB) 

3 8 4 4  

5 & 6  80 pM cy tocha las in  A 6 8 4 7  

7 & a  1 ~ p-chlorornercurybenzene sulphonate 8 & 9  
(?CMBS 1 

9 & 10 1 nM t a u r i n e  rnaleimide 10 & 11 

11 & 12 No a d d i t i o n  12 & 13 

These combi tied s tud ies  have thus  demonstrated t h a t  N-(p-[1251]ioda- 
pheny1)maleiinide can be prepared i n  h i g h  s p e c i f i c  a c t i v i t y  i n  a th ree-s tep  
process. T issue d i s t r i b u t i o n  s tud ies  i n  r a t s  i n d i c a t e  p r e f e r e n t i a l  
r e t e n t i o n  o f  [I-125]IPM w i t h  c e l l u l a r  b lood components (ORNL/TM-10238). 
Th is  n w  agent a l s o  appears t o  b i n d  w i t h  IgG,  albumin and p l a t e l e t  
p ro te ins .  The technology could be developed f o r  l a b e l i n g  of a v a r i e t y  of 
b i o l o g i c a l  subs t ra tes  w i t h  sui table  radiohalogens f o r  radiopharmaceut ical  
appl  i ca t  ions. 



Lanes 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
1 I 

,P 

* I  

w *, * 4 1 f i d k y r *  

*s. *H.q r . . L  

F i g u r e  2. Coomassie b lue  s ta ined  photograph a f t e r  t h e  samples o f  
washed p l a t e l e t s  were exposed t o  d i f f e r e n t  reagents f o r  32 rnin a t  37" and 
t h e n  t o  approximately 100 !AM [I-l25lIPM For another 2 min ana lys is .  
r ' r n t l r t x v  nf f l awid  C .  R .  M i l l % -  Thrombosis Research Center. Ph i lade lDh ia) .  



1U 

Lanes 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

I .  

a** .*r * a  

' Myosin LC @OK) cpp a_-- - v-- I .  

F i g u r e  3. Autoradiograph a f t e r  t h e  samples o f  washed p l a t e l e t s  were 
exposed t o  d i f f e r e n t  reagents f o r  32 min a t  37" and then  t o  approx imate ly  
100 UM CI-1251IPM f o r  another 2 rnin ana lys is .  
Mills,  Thrombosis Research rantPp P h i l > d n I n h i a \  

(Courtesy o f  David C. B. 
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AGENTS FUR MEDICAL COOPERATIVE PROGRAMS 

Osmi um-191 

F i v e  shipments o f  osrnium-191 were made d u r i n g  t h i s  r e p o r t i n g  per iod.  
Two shipments went t o  t h e  Cyc lo t ron  Center, Liege, Belgium (Drs, C. 
B r ihaye  and M. Guillaurne); one shipment t o  Massachusetts General Hosp i ta l ,  
Boston, MA (Dr .  H. W. Strauss) ;  one shipment t o  C h i l d r e n ' s  Hosp i ta l ,  
Boston, MA ( D r .  S .  Treves);  and one shipment t o  Ya le  U n i v e r s i t y ,  New 
Haven, CT (Dr. K. K. Turekian).  

Copper-64 

One shipment o f  copper-64 was made t o  t h e  Oak Ridge Assoc ia ted  
U n i v e r s i t i e s  (Dr. J ,  Crook) d u r i n g  t h i s  r e p o r t i n g  per iod .  

AGENTS DISTRIBUTED ON COST-RECOVERY B A S I S  

Platinum-195m 

F ou r s h i pment s of 5mP t - 1 a be 1 ed c i s -d i ch 1 o r o d i  a m i  nep 1 a t  i num ( I I ) 
(cis-DDP) were made on a cos t  recovery basis. One shipment each was made 
t o  t h e  Na t iona l  I n s t i t u t e s  o f  Heal th,  Rethesda, MD (Dr. C. L i t t e r s t ) ,  
U n i v e r s i t y  o f  Medicine and Den is t r y  o f  New Jersey, Newark, NJ (Dr .  V. V. 

Rao), Sh ie lds  Warren Rad ia t i on  Laboratory, Boston, MA (Dr. A. I. Kass is ) ;  
and t h e  U n i v e r s i t y  of C a l i f o r n i a  - San Diego, La J o l l a ,  CA ( D r .  P. 
Andrevrs ). 

I_ 

__ 
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OTHER NUCLEAR M E D I C I N E  GROUP ACTIVITIES 

Pub1 i c a t i  ons 

a .  M. Goldste in ,  P. C. Sr ivastava, F.  F .  Knapp, Jr. Y i s / T r a n s  D isorder  

i n  (5-Bromo-4-penteny1)tr iphenylphosphonium Iod ide,"  Acta Cryst.,  C42, 
570-573 (1985). 

F.  F .  Knapp, J r . ,  P. C. S r ivas tava  

Developnient o f  B r a i n  Imaging Agents f o r  Single-Photon App l ica t ions , "  i n ,  
Amphetamines and pH-Sh i f t  Agents fo r  B r a i n  Imaging, H.-J. B iersack and C. 
k l i n k l e r ,  e d i t o r s ,  pp. 71-84, de Gruyter,  B e r l i n ,  1986. 

" P o t e n t i a l  Approaches for  t h e  

F.  F. Knapp, Jr .  "New Agents t o  Detect  Heart  Disease," I A E A  B u l l e t i n ,  

Vol. 28, Summer Issue, p p .  26-32, 1986. 

P .  C. Sr ivastava,  M. L e  Tedjamulia, F. F .  Knapp, Jr. " P o t e n t i a l  Cerebral  

P e r f u s i o n  Agents," J. Heterocyc l .  Chem. , - 23, 1167 (1986). 

K. Yama11iot0, P. Som, A. B. B r i l l ,  Y. Yonekura, Suresh C. Sr ivastava,  G o  E. 

Meinken, J. I w a i ,  M. M. Goodman, F.  F . ,  Knapp, Jr. ,  D. R. Elmaleh, E. 

L i  vni  , H. W .  Strauss "Dual Tracer  Autoradiographic  Study o f  8-Yethylpenta- 
decanoic Ac id  i n  Normotensive and Hyper tens ive Rats," J. Nucl. Med., 3, 
1178-1183 (1986). 

V i  s i  t o r s  

D r .  Jean-Louis P i e t t e ,  Chemistry Department, U n i v e r s i t y  o f  Liege, 
Belgium, v i s i t e d  t h e  Nuclear Medicine Group f a c i l i t i e s  on J u l y  8, 1986, 

and discussed research work o f  mutual i n t e r e s t .  
,Jorn Kolkmeier and Sigurd-Wi lhe lm Kohlen, medical s tudents  a t  t h e  

U n i v e r s i t y  of Bonn, Federal  Republ ic  o f  Germany, j o i n e d  t h e  ORNL Nuclear 
Medic ine summer research prograin on J u l y  16, 1986. 

Frans Visser,  M.D., and Michael  Van Eenige, Ph.D., f rom t h e  Card io logy 
Department a t  t h e  Free Uni v e r s i t y  i n  Amsterdam, The Nether lands, v i s i t e d  
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on September 20-24, 1986. 
s t u d i e s  w i t h  iod ine-123- labe led  fatty ac ids  and t h e  e v a l u a t i o n  i n  spec ia l  
animal models o f  new r a d i o i o d i n a t e d  h e a r t  imaging agents developed a t  
ORNL. Drs. V i sse r  and Van Eenige worked w i t h  F. F. Knapp w h i l e  he was on 
f o r e i g n  assignment i n  Germany d u r i n g  t h e  J u l y  1985 -August  1986 per iod,  
and these c o l l a b o r a t i v e  s tud ies  a re  cont inu ing .  
o p p o r t u n i t y  t o  discuss these j o i n t  p r o j e c t s  and p l a n  and review present 
and f u t u r e  experiments. 

They presented seminars d e s c r i b i n g  c l i n i c a l  

They a l s o  used t h i s  

Meet i n gs 

M. M. Goodman and P. C. S r i vas tava  at tended t h e  S i x t h  I n t e r n a t i o n a l  
Symposium on Radiopharmaceutical Chemistry, Boston, June 29-July 3, 1986. 
Members o f  t h e  ORNL Nuclear Medicine Group presented papers and authored 
t h r e e  a b s t r a c t s  a t  t h e  meeting. 

P. C. Srivastava, F.  F. Knapp, Jr, 
Redox Radiopharmaceuticals: 
Development of B r a i n  Imaging Agents." 

"Design, Synthesis and Eva lua t i on  of 

A P o t e n t i a l  New Approach f o r  t h e  

M. M. Goodman, A. P. Callahan, F. F. Knapp, Jr. 
E v a l u a t i o n  of 2-Deoxy-2-Iodovinyl -Branched Carbohydrates as P o t e n t i a l  
B r a i n  Imaging Agents." 

"Design, Synthesis and 

M ,  M. Goodman, K. R. Ambrose, K. H. Neff,  F. F. Knapp, Jr. 
and Biological  Eva lua t i on  o f  (E)-19-Iodo-3,3-Dimethyl-18-Nonadecenoic 
Acid,  A New Dimethyl-Branched Long-chain F a t t y  Acid t o  Eva lua te  Regional 
Myocardi a1 F a t t y  A c i d  Uptake. 'I 

"Synthesis 

.,.... . . . . .- . . . . . . . , . . . , . . . . , . . ...... . . , . . . . , . 
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Several papers co-authored by members o f  the Nuclear Medicine Group were 

presented a t  the European Nuclear Medicine Congress, Goslar, F R G ,  

September 2-5, 1986. 

S.  N. Reske, F .  F. Knapp, Jr., R .  Knoop, C.  Winkler "First  Pass 

Vent r i k u  1 ogr ap h i e mi t dem Ul t rak u rz 1 ebi gen Radi onu k 1 i d I r-l9lm. It 

S .  N. Reske, F. F.  Knapp, Jr . ,  W .  Schmitt, C.  Winkler 

Glucose-Insulin Treatment on Cardiac Turnover o f  1-123 Phenylpenta- 

decanoic Acid ( I P )  and C-14 Palmitic Acid ( P A ) . "  

"Effect of 

S .  N. Reske, F .  F. Knapp, Jr . ,  A. Kropp, K. Reichmann, J. Nitsch, 

C .  Winkler 

Phenyl Fa t ty  Acid ( I P )  Metabolism i n  CAD by SPECT." 
"Regional Stress-Induced Inhomogeneity o f  Cardiac (1-123) 
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