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SUMMARY 

Four 123?e labeled fatty acid analogues were synthesized: 
L7-tellura-9-octadecenoic acid, 17-tellura-9-nonadecenoic acid, 
18-methyl-17-tellura-9-nonadecenoic acid and 3-tellura-non- 
adecanoic acid. 

The inorganic nucleophiles produced, NaHTe or Na Te 
reacted with 16-bromo-9-hexadecenoic acid in a one or two 
step procedure to produce the sodium alkyl telluride. To this 
was added either methyl iodide, ethyl bromide or isopropyl 
bromide and the resulting 17-tellura-fatty acids isolated and 
formulated. Tellurium-123m labeled 3-tellura-nonadecanoic acid 
was synthesized via the dihexadecanyl ditelluride or the sodium 
hexadecanyl telluride route. 

Tellurium-123m metal was solubilized in water with NaBH4. 
2 2 were 

Key Words: 1239e labeled fatty acids, 1 7 - t e l l u r a - 9 - 0 c t a d e c e n o i c - ~ ~ ~ ? e  acid, 

17-t el lu ra-9-n0nadecenoic-~~~?e  acid, 18-methyl-17-tellura-9- 

nonadecen~ie-~~~?e acid, 3-tell~ranonadecanoic-~~~?e acid. 

INTRODUCTION 

The demand for noninvasive methods for myocardial perfusion imaging has led 

to the development of various analogues of fatty acids containing 13’1, “C, 

77Br, and 34mCl (1-5). 

through active transport whereby they are rapidly utilized as a major source of 

energy (6). Myocardial cells derive as high as 67% of their energy needs from 

the catabolism of fatty acids. 

Fatty acids have a high affinity for myocardial cells 

Virtually all of the fatty acid radiopharmaceuticals so far available 
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posses s  major d i sadvan tages  (5,7,8) such  a s  f a s t  deha logena t ion  of t h e  a l i p h a t i c  

r a d i o a c t i v e  ha logen ,  f a s t  metabolism by t h e  myocardium, t h e  u s e  of p o s i t r o n  

e m i t t i n g  r a d i o n u c l i d e s  e .g .  "C, t hus  l i m i t i n g  t h e i r  c l i n i c a l  u se  f o r  myocardial  

scanning .  Consequent ly ,  t h e r e  i s  a need f o r  f a t t y  a c i d  ana logues  c o n t a i n i n g  a 

" s t ab le"  r a d i o n u c l i d e  which p o s s e s s e s  s u i t a b l e  c h a r a c t e r i s t i c s  f o r  imaging. 

The i n c o r p o r a t i o n  of 123?e, a r a d i o n u c l i d e  wi th  e x c e l l e n t  gamma imaging 

c h a r a c t e r i s t i c s  (84% of 159 keV) and t, of 119 days ,  i n t o  f a t t y  a c i d s  h a s  been 

a t tempted  by two groups  of r e s e a r c h e r s .  

i n t o  t h e  middle  of long  c h a i n  f a t t y  a c i d s  ( 9 ) ;  ou r  l a b o r a t o r y  (10) f i r s t  

r epor t ed  on a s u c c e s s f u l  d i sp lacement  of an  w -halogen on a f a t t y  a c i d  wi th  t h e  

CH3Te-moiety. 

f a t t y  a c i d s  by s y n t h e s i z i n g  v a r i o u s  ana logues .  

-2 

Knapp and co-workers i n t roduced  l 2 ? 9 e  

S ince  then  w e  have been a t t e m p t i n g  t o  s t a b i l i z e  t h e  t e l l u r a t e d  

The s y n t h e s i s  of t h e s e  123?e f a t t y  a c i d s  is v i a  a s i n g l e  r e a c t i o n  v e s s e l  

u t i l i z i n g  our  developed method of lZ3?e me ta l  d i s s o l u t i o n  wi th  NaBH4 i n  water 

(11 .12) .  Th i s  method i s  capab le  of forming two i n o r g a n i c  nuc leoph i l e s :  Sodium 

hydrogen t e l l u r i d e  (NaHTe) and disodium d i t e l l u r i d e  (Na2Te2) by a l t e r i n g  

r e a c t i o n  parameters .  The non- rad ioac t ive  t e l l u r i u m  c o n t a i n i n g  f a t t y  a c i d s  were 

c h a r a c t e r i z e d  by PMR, Mass Spec t roscopy,  and Atomic Absorp t ion ,  and t h e i r  

chromatographic p r o p e r t i e s  w e r e  i d e n t i c a l  t o  t h e  123?e l a b e l e d  f a t t y  a c i d s .  

RESULTS AND DISCUSSION 

F a t t y  a c i d s  l a b e l e d  w i t h  gamma e m i t t i n g  n u c l i d e s  have been  shown t o  be 

u s e f u l  a s  myocard ia l  imaging agen t s .  

(5) s t u d i e d  t h e  e x t r a c t i o n  rates and k i n e t i c s  of u t i l i z a t i o n  f o r  f a t t y  a c i d s  

l a b e l e d  wi th  "C, 1231, 3 4 m C l ,  and 7 7 B r  i n  t h e  myocardium of an ima l s .  

workers concluded t h a t  w - h a l o f a t t y  a c i d s  were e x t r a c t e d  more e f f i c i e n t l y  than  

aC-ha lofa t ty  a c i d s  and t h a t  a n  odd-carbon f a t t y  a c i d ,  17- iodoheptadecanoic  a c i d ,  

showed an even b e t t e r  e x t r a c t i o n  equa l  t o  t h a t  of l - l ' c -pa lmi t i c  a c i d  except  t h a t  

i t  de iod ina ted  a t  a n  ex t remely  f a s t  r a t e .  

Poe and Robinson ( 2 , 4 ) ,  Machulla,  c. g .  

The l a t t e r  

We embarked on t h e  s y n t h e s i s  of f a t t y  a c i d s  l a b e l e d  w i t h  a more s t a b l e  

' cova len t ly  bound r a d i o n u c l i d e ,  23?e. We s y n t h e s i z e d  17-tellura-9-octadecenoic 

a c i d  an even 18 carbon unsa tu ra t ed  f a t t y  a c i d  ana logue  w i t h  123?Ce r e p l a c i n g  ca r -  
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bon-17; 17-tellura-9-nonadecenoic acid an odd 19 carbon unsaturated fatty acid 

analogue with 123?e replacing carbon-17; 18-methyl-17-tellura-9-nonadecenoic 

acid an even carbon terminally branched unsaturated fatty acid analogue with 

123?e replacing carbon-17 and 3-telluranonadecanoic acid an odd 19 carbon 

saturated fatty acid analogue with 123?e replacing carbon-3, the #-carbon. 

Our synthesis was dependant of the facile solubilization of 123?e into a 

solvent suitable for the reaction conditions of fatty acids e.g. water o r  

alcohol. 

ratios and different pH ranges (11,lZ). 

This was accomplished by the use of sodium borohydride in various mole 

123mp Two inorganic e nucleophiles were utilized: NaHTe and Na2Te2. The 

formation of these required an N2 atmosphere, reflux conditions of the tellurium 

metal in water and the addition of excess sodium borohydride to produce NaHTe 

(Eqn. 1): 

2Te + 4NaBH4 + 7H20 Heat ,N 2NaHTe + Na2B407 + 14H2 (Eqn. 1) *+ 
This solution is ready for further reaction because the by-product Na2B407 does 

not interfere in subsequent reactions. If another mole equivalent of 1 2 3 ~ e  

metal slurried in a basic aqueous solution is added to the above reaction, a 

deep-violet purple solution (Na2Te2) is obtained with complete dissolution of the 

123?e metal (Eqn. 2) :  

NaHTe + Te + NaOH 

This nucleophile is ready for further in situ reactions. 

The tellurated fatty acids were synthesized by two different routes both 

Heat,N 2+ Na2Te2 + H20 (Eqn. 2) 

having a final common intermediate: 

acid: Na+-OOC-CH2 (CH2)xCH2Te-Na+. 

the sodium alkyl telluride of the fatty 

Route 2 utilized the necleophile NaHTe and the alkyl halide 16-bromo-9- 

hexadecenoic acid (see Scheme 1) to give the organic nucleophile sodium 16- 

tellura-9-hexadecenoate 1. 
borohydride reduction of the ditelluride 1, a reddish-purple product formed by the 
reaction of Na2Te2 and 16-bromo-9-hexadecenoic acid, (Route 1 ,  Scheme 1). 

intermediate 1. is a near colorless oxygen sensitive compound which is immediately 
reacted with the desired alkyl halide e.g. methyl iodide, ethyl bromide or 

isopropyl bromide to give the stable o-alkyl te l lura-9-hexadecenoate  2. 

This nucleophile can also be obtained by the sodium 

This 
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Br-CH2 (CH2)5-CH=CH-(CH2)6CH2COO-Na+ 

16-bromo-9-hexadecenoic acid 

S. L. Mills et al. 

Route 2 /aHTe Na2Te2 \ -  Route 1 

Na+-OOC-CH2-/ f-CH2Te-Te-CH2-/ /-CH2COO-Na+ 

(1, 
Na+-Te-CH2 (CH2) 5-CH=CH- (CH2) 6CH2COO-Na+ 

R-Te-CH2 (CH2)5CH=CH-(CH2) 6CH2COO-Nat + NaX 

(2) 

FX = CH31; CH3CH2Br; (CH3)2CH-Br 

Scheme 1 

Scheme 2 shows the synthetic routes attempted in the synthesis of 3-tellura- 

noiiadecanoic acid. Route 2 was the choice route for the preparation of the radio- 

active tellurium isostere of the fatty acid and Route 1 was the choice route in the 

non-radioactive synthesis, because the orange-red dihexadecanyl ditelluride 

could h e  isolated, purified and characterized before it was reduced and converted 

to sodium 1-tellurahexadecane 5. 

iodo o r  bromo acetate to yield the 3-tellurated fatty acid 6. 
This colorless nucleophile was reacted with 

Br-CH2(CH2)14CH3 

1-bromohexadecane 

Route 2 NaHTe 

Na+-Te-CH2 (CH2) 14CH3 < NaBH, CH3 (CH2) 14CH2Te-Te-CH2-(CH2) 14CH3 

I-CH2COO-Na "\ 
Na+-OOC-CH2Te-CH2-(CH2) 14CH3 

(6) 
Scheme 2 
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B i o d i s t r i b u t i o n  of t h e  f o u r  compounds produced, i s  underway a t  t h i s  t i m e .  

The myocard ia l  up take  and i n  v ivo  s t a b i l i t y  of t h e s e  t e l l u r i u m  l a b e l e d  f a t t y  

a c i d s  appea r  t o  be  b e t t e r  t han  “ C ,  1231, 3 4 m C l ,  and 7 7 B r  ana logues  produced by 

p rev ious  workers i n  t h i s  a r e a .  

EXPERIMENTAL 

S t a b l e  m e t a l l i c  (gray ish-b lack  powder) t e l l u r i u m  and m e t a l l i c  1 2 3 ~ e  

( s p e c i f i c  a c t i v i t y  - 1 mCi/mg, Union Carb ide )  w e r e  used i n  t h e  s y n t h e s e s  o u t l i n e d  

below. A l l  r e a c t i o n s  were performed i n  a n  i n e r t  atmosphere of N2 gas  t o  avoid  

t h e  decomposi t ion  of r e a c t i v e  i n o r g a n i c  and o r g a n i c  i n t e r m e d i a t e  n u c l e o p h i l e s .  

16-Bromo-9-hexadecenoic a c i d  was purchased from A l d r i c h  Chemical Company and 

r e c r y s t a l l i z e d  from pe t ro leum e t h e r  t o  a wh i t e  powder, m.p. 41-42OC. N o  a t t e m p t s  

were made t o  e l u c i d a t e  t h e  s t e r e o  chemis t ry  of t h i s  compound. Sodium borohydr ide  

was purchased from Matheson, Coleman & B e l l .  

SOLUBILIZATION OF 1 2 3 ~ e  IN WATER: 

P roduc t ion  of NaHTe-(123?’e): Metallic lZ3?e (12.7 mg, 0 .1  mmol) w a s  

weighed i n t o  a screw capped v i a l ,  assayed  i n  a dose  c a l i b r a t o r ,  and t r a n s f e r r e d  

q u a n t i t a t i v e l y  i n t o  a 25 m l  3-necked f l a s k  wi th  about  2 m l  of d i s t i l l e d  water. 

The f l a s k  w a s  f i t t e d  w i t h  a water cooled  condenser .  Both s i d e  arms were f i t t e d  

w i t h  rubber  septums, one s i d e  w a s  used t o  i n t r o d u c e  r e a c t a n t s  wh i l e  the o t h e r  

s i d e  was used t o  provide  a con t inuous  stream of n i t r o g e n  over  t h e  r e a c t i o n  

s o l u t i o n ,  and bubbled through an 12-KI aqueous s o l u t i o n  t o  t r a p  any r e l e a s e d  

v o l i t i l e  123?e compounds. 

(0.25 mmol) i n  1 m l  of d i s t i l l e d  water w a s  added v i a  a s y r i n g e  through t h e  

rubbe r  septum. Heat ing  t o  r e f l u x  was cont inued  u n t i l  t h e  s t i r r e d  suspens ion  of 

123mYe meta l  and water acqu i r ed  a v i o l e t  t i n g e  which, w i t h i n  15  min, t u rned  t o  

a c o l o r l e s s ,  clear s o l u t i o n .  The h e a t  was then  removed and t h e  aqueous pH 

8-9 s o l u t i o n  of NaHTe-(lZ3?’e) w a s  ready  f o r  t h e  nex t  r e a c t i o n .  

Heat ing  of t h e  f l a s k  w a s  s t a r t e d  and 10 mg of NaBH4 

Produc t ion  of N a 2 E 2 - ( 1 2 3 9 e ) :  To 6.35 mg of m e t a l l i c  123?e (0.05 mmol), 

weighed, r ad ioassayed  and t r a n s f e r r e d  as desc r ibed  above, w a s  added 4 mg of 

NaBH4 (0.1 mmol) i n  1 m l  of d i s t i l l e d  water. 

r e f l u x  u n t i l  a clear. c o l o r l e s s  s o l u t i o n  w a s  ob ta ined .  To t h i s  w a s  added a 

This s t i r r e d  s l u r r y  was hea ted  a t  
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s u s p e n s i o n  of a n o t h e r  0.05 mmol of 123?e (6.35 mg) i n  1 m l  of 1% N a 0 H  v i a  a 

s y r i n g e .  Immedia te ly ,  t h e  s o l u t i o n  a c q u i r e d  a v i o l e t - p u r p l e  t i n g e  as t h e  added 

123?e m e t a l  s t a r t e d  t o  d i s s o l v e .  

5 min a clear d a r k  p u r p l e  s o l u t i o n  was o b t a i n e d .  The s p e c i e s  produced  

i n  s i t u  w a s  d i s o d i u m  d i t e l l u r i d e  i n  a pH 1 2  aqueous  s o l u t i o n .  

SYNTHESIS OF W -123?e-FATTY ACIDS: 

Under r e f l u x  and c o n t i n u o u s  s t i r r i n g  w i t h i n  

-- 

Using the d i h e x a d e c e n o i c  a c i d  d i t e l l u r i d e  r o u t e  (Route  1, Scheme 1 ) :  123% 

m e t a l  (2 .5  mg, 0.02 mmol, 2.5 mCi) was s o l u b i l i z e d  i n  water t o  NaHTe a s  pre-  

v i o u s l y  d e s c r i b e d .  

1% NaOH t o  produce  t h e  Na2TeZ s p e c i e s .  

e r a t u r e  and t o  i t  w a s  s l o w l y  added 14  mg (0.04 mmol) of sodium 16-bromo-9- 

h e x a d e c e n o a t e  i n  2 m l  of 20% e t h a n o l  (pH 8 . 5 ) .  The r e a c t i o n  m i x t u r e  t u r n e d  

a p a l e  r e d d i s h  p u r p l e  as soon as t h e  a d d i t i o n  w a s  c o m p l e t e  i n d i c a t i n g  t h e  

p r o d u c t i o n  of 1. 

To t h i s  w a s  added a n o t h e r  (0.02 mmol) of 1 2 3 ~ e  i n  1 ml of 

T h i s  s o l u t i o n  w a s  c o o l e d  t o  room temp- 

Sodium b o r o h y d r i d e  16  mg (0.4 mmol) p r e v i o u s l y  s o l u b i l i z e d  i n  0 .6  m l  of 

w a t e r  was added and r e f l u x  c o n t i n u e d  u n t i l  a c o l o r l e s s  s o l u t i o n  c o n t a i n i n g  a 

minute  amount of a w h i t e  p r e c i p i t a t e  w a s  o b t a i n e d .  The r e a c t i o n  m i x t u r e  was 

a l lowed t o  c o o l  t o  room t e m p e r a t u r e  and e t h y l  bromide  1 4 . 0  mg (0.13 mmol) i n  

2 m l  e t h a n o l  was added. The s o l u t i o n  was s t i r r e d  f o r  a p p r o x i m a t l y  15 min a t  a 

room t e m p e r a t u r e .  The n i t r o g e n  s u p p l y  w a s  t u r n e d  o f f ,  and t h e  s o l u t i o n  a c i d i f i e d  

w i t h  d i l u t e  HC1 s o l u t i o n  t o  a pH of 4.  This s o l u t i o n  w a s  e x t r a c t e d  t h r e e  times 

w i t h  10 m l  of e t h e r  t o  y i e l d  3.2 m C i  ( a p p r o x i m a t e l y  64%) of t h e  f r e e  a c i d  of 2. 

The e t h e r  was e v a p o r a t e d  u s i n g  m i l d  h e a t  and N2  p a s s i n g  o v e r  the s o l u t i o n .  

Using t h e  sodium h e x a d e c e n o a t e  t e l l u r i d e  r o u t e  (Route  2, Scheme 1) :  1 2 3 ~ e  

meta l  (5 mg, 0.04 mmol, 5 mCi) w a s  s o l u b i l i z e d  i n  w a t e r  t o  NaHTe as p r e v i o u s l y  

d e s c r i b e d .  To t h i s  was added 14  mg (0.04 mmol) sodium 16-bromo-9-hexadecenoate 

i n  1.5 m l  of 20% e t h a n o l  (pH 8 .5 ) .  The s o l u t i o n  w a s  warmed f o r  30 min and a l lowed 

t o  c o o l  t o  room t e m p e r a t u r e .  To t h i s  s o l u t i o n  was added 1 . 6  mg (0.04 mmol) of 

NaOH i n  1 m l  of w a t e r  t o  produce  2. 
E t h y l  bromide 14 .0  mg (0.13 mmol) i n  2 m l  e t h a n o l  was added, and t h e  

s o l u t i o n  s t i r r e d  f o r  a p p r o x i m a t e l y  15  min a t  room t e m p e r a t u r e .  The n i t r o g e n  

s u p p l y  w a s  t u r n e d  o f f ,  and t h e  s o l u t i o n  a c i d i f i e d  w i t h  d i l u t e  H C 1  s o l u t i o n  
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to a pH of 4. This solution was then extracted three times with 10 ml of ether. 

The ether extracts were combined and dried with anhydrous sodium sulfate 

yielding 3.8 mCi (approximatly 76%) of the free acid of 2. 

evaporated using mild heat and N 2  passing over the solution. 

ethanol, 2% Tween 80 and sufficient saline to bring to volume was used to 

formulate the product. 

The ether was 

A solution of 20% 

The methyl and isopropyl analogues were synthesized in a similar fashion 

with yields of 51% and 59% using the dihexadecenoic acid ditelluride route 

(Route 1) and 60% and 69% using the sodium hexadecenoate telluride route (Route 2) 

respectively. 

Crystallization of the non-radioactive 17-tellura-9-octadecenoic acid was 

accomplished in two different solvent systems. Ethanol was used to crystallize 

the product followed by recrystallization from acetone, m.p. 94-95OC. 

zation of the non-radioactive 17-tellura-9-nonadecenoic acid was from ethanol, 

recrystallized from methanol, m.p. 76-77OC. Crystallization of the non-radio- 

active 18-methyl-17-tellura-9-nonadecenoic acid was from ethanol, m.p. 93-94OC. 

Crystalli- 

The formulation of the methyl analogue was the same as for the ethyl bbt the 

isopropyl could not be formulated in this fashion. A solution of 12.5% HSA 

(human serum albumin) in saline was used to formulate the product. 

Comparison of the radioactive and non-radioactive compounds was performed 

by thin layer chromatography on Silica gel (Eastman). Using the solvent 

ch1oroform:methanol (1:l v/v) the methyl analogue had an Rf of 0.8 while 16- 

bromo-9-hexadecenoic acid had an Rf of 0.75. Using the solvent benzene:methanol 

(3:l v/v) the ethyl and isopropyl analogues had R s of 0.45 and 0.4 respectively 

which compared to 0.5 for 16-bromo-9-hexadecenoic acid. 

radioactive compounds co-chromatographed in the above systems. 

SYNTHESIS OF 3-TELLURANONADECANOIC-' 23?e ACID C1,-H33Te-CH2C00H: 

f 

Both the 1 2 3 ~ e  and non- 

Using the dihexadecane ditelluride route (Route 1, Scheme 2): lZ3?'e metal 

(9.0 mg, 0.075 mmol. 2.24 mCi) was solubilized in water to NaHTe as previously 

described. 

to produce the Na2Te2 species. 

erature and to it was slowly added 90 mg (0.3 mmol) of 1-bromohexadecane in 

To this was added another (0.075 mmol) of 123?'e in 1 ml of 1% NaOH 

This solution was allowed to cool t o  room temp- 
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0.5 m l  of pe rox ide - f r ee  THF v i a  a s y r i n g e .  Heat was a p p l i e d  t o  t h e  s o l u t i o n  

whereby a c o l o r  change from da rk  p u r p l e  t o  brownish-red w a s  observed .  A f t e r  

2 h of g e n t l e  h e a t i n g  and s t i r r i n g ,  t h e  d i t e l l u r i d e  & w a s  ready  f o r  f u t h e r  

r e a c t i o n .  

To t h e  brownish-red s o l u t i o n  of t h e  d ihexadecane  d i t e l l u r i d e  i w a s  added 

enough NaBH4 i n  1% N a O H  s o l u t i o n  t o  y i e l d  a c o l o r l e s s  s o l u t i o n  c o n t a i n i n g  t h e  

n u c l e o p h i l e ,  sodium s a l t  of t h e  hexadecanyl  t e l l u r i d e  5. 
of sodium i o d o a c e t a t e  ( i n  THF-H 0 1 : l )  w a s  added t o  t h e  s o l u t i o n  and r e f l u x  

cont inued  f o r  1 h .  The s o l u t i o n  was cooled  t o  room t empera tu re  and e x t r a c t e d  

wi th  e t h e r  t o  remove t h e  by-product d ihexadecanyl  t e l l u r i d e  (C16H33)2Te ( 1  mCi). 

To t h e  b a s i c  aqueous l a y e r  w a s  added 1 m l  of 25% HSA (human serum albumin) solu-  

t i o n  and enough a c e t i c  a c i d  t o  a d j u s t  t h e  pH t o  9.0. Yie ld  3.1 m C i  (approximate ly  

70%) of 2 a s  t h e  sodium sa l t .  

Using t h e  sodium hexadecanyl t e l l u r i d e  r o u t e  (Route 2 ,  Scheme 2 ) :  

Three f o l d  molar excess  

2 

1 2 3 ~ e  

meta l  (9  mg, 0.075 mmol, 2.24 mCi) w a s  s o l u b i l i z e d  i n  water t o  NaHTe a s  pre-  

v i o u s l y  desc r ibed .  To t h i s  w a s  added 1-iodohexadecane (35 mg, 0.1 mmol) i n  

0 .5  m l  of pe rox ide - f r ee  THF. The s o l u t i o n  was r e f l u x e d  f o r  15 min t o  produce 

- 5. To t h e  room tempera tu re  s o l u t i o n  w a s  added 0 .5  m l  of 1% NaOH,  fo l lowed by 

t h r e e  f o l d  molar excess  of sodium i o d o a c e t a t e  i n  (THF-H20 1:1) and t h e  s o l u t i o n  

aga in  r e f luxed  f o r  1 h .  

The cooled  c o l o r l e s s  s o l u t i o n  was e x t r a c t e d  w i t h  e t h e r  t o  remove t h e  by- 

product  d ihexadecanyl  t e l l u r i d e  (1  mCi). The b a s i c  aqueous s o l u t i o n  w a s  cooled  

w i t h  i c e  and s lowly  a c i d i f i e d  w i t h  1% H C 1  s o l u t i o n  t o  pH 3. A whi te  p r e c i p i t a t e  

appeared which was immediately e x t r a c t e d  wi th  e t h e r ,  t h e  e t h e r  l a y e r  d r i e d  over  

MgS04 and evapora ted  t o  d ryness  y i e l d i n g  1.2 m C i  ( approx ima te ly  54%) of 6 a s  t h e  

f r e e  a c i d .  

Thin l a y e r  chromatography on S i l i c a  g e l  (Eastman) wi th  benzene:methanol ( 3 : l )  

showed a s i n g l e  r a d i o a c t i v e  compound a t  t h e  o r i g i n .  

w a s  0.4 co r re spond ing  t o  t h e  non- rad ioac t ive  f r e e  a c i d  r e f e r e n c e  compound. 

A f t e r  a c i d i f i c a t i o n ,  t h e  Rf 

I n  t h e  non- rad ioac t ive  s y n t h e s i s  u s i n g  r o u t e  1 o u t l i n e d  above, t h e  dihexa- 

decanyl  d i t e l l u r i d e  4 w a s  i s o l a t e d  (ove r  90% y i e l d )  as a red  l i q u i d  which s o l i d -  

i f i e d  upon c o o l i n g  and had a me l t ing  p o i n t  of 48-50°C. Thin l a y e r  chromatography 
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u s i n g  s i l i c a  g e l  e l u t e d  w i t h  CHC13 gave an  Rf o f  0.9.  

The sodium s a l t  of 3 - t e l lu ranonadecano ic  a c i d  6 was r e c r y s t a l l i z e d  from 

e thano1:water  t o  y i e l d  a w h i t e  s o l i d ,  m.p. 138-140°C. 

The s y n t h e s i z e d  t e l l u r o  f a t t y  a c i d s  were ana lyzed  by a tomic  a b s o r p t i o n  

spec t roscopy  u t i l i z i n g  a t e l l u r i u m  lamp t o  conf i rm t h e  p re sence  of t e l l u r i u m .  

The p r o t o n  NMR s p e c t r a  of t h e  T e  c o n t a i n i n g  f a t t y  a c i d s  e x h i b i t e d  t h e  

f o l l o w i n g  chemica l  s h i f t s  (ppm from TMS): 

( t r i p l e t ) ,  C-18 methylene  p r o t o n s  a t  2 2.49 ( m u l t i p l e t ) ,  C-18 meth ine  p r o t o n s  

a t  6 

C-16 methylene  p r o t o n s  a t  s 2.60 

2.80 ( m u l t i p l e t ) ,  C-2 methylene  p r o t o n s  a t  b 3.20 ( s i n g l e t )  and C-4 methy- 

lene p r o t o n s  a t  & A l l  t h e  above s h i f t s  are f o r  p r o t o n s  a d j a c e n t  

t o  t h e  T e  atom and they  a g r e e  w i t h  t h o s e  r e p o r t e d  by Knapp e t  a1 (9)  on  t e l l u r i u m  

i s o s t e r s  of p a l m i t o l e i c  and o l e i c  a c i d s .  

2.60 ( t r i p l e t ) .  

The mass s p e c t r a  of t h e  f o u r  t i t l e  compounds e x h i b i t e d  m u l t i p l e  s m a l l  M+ 

peaks  due  t o  t h e  p re sence  of n a t u r a l l y  occur ing  i s o t o p e s  of t e l l u r i u m ,  m/e 120, 

122, 124, 126, and 130. 

from 3-20% f o r  each  of t h e  i s o t o p e s  compared t o  60-100% abundance f o r  t h e  

c h a r a c t e r i s t i c  a l i p h a t i c  hydorcarbon c h a i n  f r a g m e n t a t i o n  s e e n  i n  f a t t y  a c i d s .  

O the r  prominent c h a r a c t e r i s t i c  peaks  were m / e  383 co r re spond ing  t o  M-15 (-CH ) 3 

o r  M-29 (-CH2CH3) o r  M-43 (-CH(CH3)2); m / e  253 co r re spond ing  t o  M-145 (CH3Te-) 

o r  M-159 (CH3CH2Te-), o r  M-173 ((CH3)2CHTe-); m / e  145 (CH3Te)+; m / e  159 

(CH3CH2Te)+; m/e 173 ( (CH3)2CHTe)+; and m/e 188 (TeCH2COO)+. 

The r e l a t i v e  abundance of t h e  (Te)' and (TeH)' ranged 
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