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SUMMARY 

The t i t l e  compound, u n i f o r m l y  l a b e l e d  w i t h  carbon-14 i n  
the benzene r '  g, was prepared by W i t t i g  reac t ion  o f  4- isopropyl -  
benza 1 dehyde-I'C r i n g  (U) w i t h  3,7-dimethy 1 -7-met hoxyocty 1 i dene- 
t r i p h e n y l  phosphorane f o l  lowed by c a t a l y t i c  hydrogenation of the 
r e s u l t i n g  mix tu re  o f  o le f ins .  A second rou te  t o  the t i t l e  compound, 
based on a1 k y l  l i t h i u m  chemistry, was demonstrated us ing un labe led  
intermediates. Attempted preparat ion o f  the  t i t l e  compound v i a  the 
Horner-Emmons mod i f i ca t ion  o f  the W i t t i g  r e a c t i o n  was unsuccessful. 

Key Words: l-(4,+$imethy 1 -8-met hoxynony 1 )-4-( 1-methy 1 ethy 1 )benzene, Pro- 
Drone , W i t t i g  react ion,  4-isopropylbenzaldehyde, hydrogenation 

INTRODUCTION 

The commercial insec t  growth regu la to r ,  Pro-Drone,TM i s  a member o f  a 

new generation o f  env i ronmenta l l y  non-persistent and h i g h l y  s p e c i f i c  products 

f o r  insec t  con t ro l .  I t  was developed as an a l t e r n a t i v e  t o  o lder ,  i n e f f e c t i v e  

o r  env i ronmenta l l y  unsafe products f o r  c o n t r o l  o f  the red  imported f i r e  an t  

(Solenopsis i n v i c t a ) ,  which i n f e s t s  over  230 m i l  l i o n  acres o f  the southern 

Uni ted States. By i n h i b i t i n g  the n a t u r a l  development o f  the  worker ants 

respons ib le  fo r  gather ing food, Pro-DroneTM causes the death of the e n t i r e  ant 

co lony over a per iod o f  severa l  months. 

program f o r  Pro-Drone,TM the a c t i v e  ingredient ,  1-(4,8-dimethyl-8-methoxy- 

nony 1 )-4- (1-met hy 1 e t  hy 1 )benzene, 5, u n i f o r m l y  1 abe 1 ed w i t h  carbon-14 i n  t h e  

benzene r ing, was prepared f o r  metabol i c  and t o x i c o l o g i c a l  studies. 

I n  support o f  the  r e g i s t r a t i o n  

Carbon-14 l a b e l e d  2 was prepared, as shown i n  Scheme 1, by treatment of 

4- isopropyl  benzal dehyde-14C r i n g  (U) w i t h  3,7-dimethyl-7-methoxyoctyl i d e n e t r i -  

phenylphosphorane 2 f o l l o w e d  by c a t a l y t i c  hydrogenation o f  the  r e s u l t i n g  

mix tu re  o f  _. c i s -  and =-4,8-dimethy 1 -8-methoxy-1-( 4- isopropy 1 pheny 1 )- 1- 

n o n e n e - 1 4 ~  r i n g  (u). 
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RESULTS AND DISCUSSION 

Several routes were i n v e s t i g a t e d  p r i o r  t o  the s e l e c t i o n  o f  a method fo r  

Although some work had been done e a r l i e r  the preparat ion o f  r a d i o l a b e l e d  2. 
on the rou te  o u t l i n e d  i n  Scheme 2, l  e r r a t i c  r e s u l t s  observed w i t h  the key 

Grignard r e a c t i o n  t o  form a l c o h o l  8 l e d  us t o  p r e f e r  a r o u t e  based on the  

Horner-Emmons m o d i f i c a t i o n 2  o f  the W i t t i g  r e a c t i o n  as o u t l i n e d  i n  Scheme 3. 

I n i t i a l  l y ,  we avoided the standard W i t t f g 3  r e a c t i o n  because o f  a n t i c i p a t e d  

d i f f i c u l t y  i n  separat ing o l e f i n  mix ture 4 from by-product t r iphenylphosphine 

oxide. 

6: X = C1 14: X = B r  

3: x = P ( O ) ( O C ~ H ~ ) ~  73:  x = L i  T2: X = OH z:X=H E: X = OS02CH3 

7: X = MgCl - E : X = I  
18 - 
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Scheme 2 
OH 

OH 

Appl { c a t i o n  o f  t he  Horner-Emnons method requ i red  the  preparat ion of 

phosphonate 2, which was accompl ished via the  Arbuzov4 r e a c t i o n  o f  t r i e t h y l  

phosphite and bromide 2. 
commercial l y  a v a i l a b l e  3,7-dimethyl-7-methoxyoctanol, z. Attempts t o  prepare 

- 9 us ing  comnerc ia l l y  a v a i l a b l e  l-chloro-3,7-dirnethyl-7-rnethoxyoctane, 6, i n  

p l a c e  o f  14 were unsuccessful. 

Bromide - 14 was prepared 3 mesylate 13. f rom 

Reaction o f  the l i t h i u m  s a l t  of phosphonate 2 (prepared i n  THF a t  -78OC 

by treatment o f  2 w i t h  2 - b u t y l  l i t h i u m )  w i t h  cuminaldehyde, 3, af forded be ta ine  

- 10, b u t  thermal decomposition of lo t o  o l e f i n  m ix tu re  2 was unsuccessful. 

h igh  y i e l d  o f  hydroxyphasphonate 11 was obtained on quenching the r e a c t i o n  

m ix tu re  w i t h  water. 

phonates have been repo r ted  t o  e l i m i n a t e  the phosphate moiety more r e a d i l y  

when the counter ion i s  potassium than when i t  i s  l i t h i ~ m , ~  the potassium s a l t  

A 

Although beta ines d e r i v e d  f rom c e r t a i n  unac t i  vated phos- 
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prepared by r e a c t i o n  o f  2 i n  THF w i t h  potassium t - b u t o x i d e  d i d  no t  undergo 

thermal decomposition t o  4 e i the r .  

We next  decided t o  l ook  a t  a m o d i f i c a t i o n  o f  t he  r o u t e  shown i n  Scheme 2 

i n  which an a l k y l l i t h i u m  reagent was s u b s t i t u t e d  f o r  the Grignard reagent. 

L i t h i u m  a l k y l  2 was r e a d i l y  prepared from bromide E and l i t h i u m  meta l  i n  

e ther  a t  O°C. Side reac t i ons  l ead ing  t o  reduc t i on  product 17 and coup l i ng  

p r o d u c t 2  cou ld  be minimized by adding bromide 9 t o  l i t h i u m  meta l  over  a 

pe r iod  o f  a t  l e a s t  3 hours. 

a f fo rded  a l c o h o l  & 
- 16 f r e s h l y  prepared from 1.5 e q u i v a l e n t s  o f  bromide 2. 
c o u l d  n o t  be comp le te l y  e l iminated,  t h e i r  format ion would no t  consume any 

r a d i o l a b e l e d  ma te r ia l ,  and they were e a s i l y  separated from a l c o h o l  

p r e p a r a t i v e  TLC. Hydrogenolysis o f  a l c o h o l  afforded the  des i red product, 5, 
b u t  requ i red  reac t i on  times seve ra l  hours l onger  than d i d  reduc t i on  o f  o l e f i n  

m ix tu re  2 ( v i d e  infra). 

Subsequent condensation o f  2 w i t h  cuminaldehyde 

To comp le te l y  consume aldehyde 2, i t  was necessary t o  use 

Although 17 and 

by 

Because the  a l k y l  l i t h i u m  sequence was q u i t e  t ime consuming, we decided t o  

i n v e s t i g a t e  the W i t t i g  r o u t e  (Scheme 1) before choosing the most e f f i c i e n t  

method for  t he  preparat ion o f  r a d i o l a b e l e d  2. I od ide  

treatment o f  c h l o r i d e 5  w i t h  l i t h i u m  i o d i d e  i n  methyl e t h y l  ketone a t  r e f l u x .  

Phosphonium i o d i d e  1 was prepared by hea t ing  a methanol ic  s o l u t i o n  o f  15 and 

t r iphenylphosphine a t  r e f  l u x  f o r  approx imate ly  th ree  days. 

accelerate the  format ion o f  1 by s u b s t i t u t i n g  mixed xy lenes as s o l v e n t  f a i l e d .  

A1 though i o d i d e  15 was comp le te l y  consumed i n  28 hours a t  r e f  lux, the product 

was a 1:5 m ix tu re  of the des i red s a l t ,  1, and s a l t  19 ( r e s u l t i n g  from e l i m i n -  

a t i o n  of methanol), as determined by r e a c t i o n  o f  the phosphorane m ix tu re  

prepared from the  mixed s a l t s  w i t h  cuminaldehyde, and ana lys i s  o f  t he  

r e s u l t i n g  o l e f i n  m ix tu re  by GC. 

was prepared by 

An attempt t o  

Reaction of phosphorane 2 (prepared a t  -78OC by treatment o f  1. w i t h  

- n-bu ty l  l i t h i u m )  w i t h  cuminaldehyde c l e a n l y  af forded the  des i red  o l e f i n  mixture, 

b u t  aqueous e the rea l  work up l e f t  t he  product contaminated w i t h  much 

t r i p h e n y l  phosphine oxide. Removal o f  the t r iphenylphosphine ox ide requ i red  a 
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tedious p a r t i t i o n i n g  of the mixture between mixed hexanes, methanol and water 

which would be impract ical  w i th  rad io labe led  material.  Subsequently, we found 

tha t  removal of the THF af ter  the react ion was done a1 1 owed ex t rac t ion  o f  the 

o l e f i n  mixture from the pasty residue by simply s t i r r i n g  the residue v igor -  

ous ly  wi th pentane. S t r ipp ing  the pentane then afforded 4 s u f f i c i e n t l y  f ree  

of triphenylphosphine oxide tha t  subsequent c a t a l y t i c  hydrogenation t o  5 could 

be accomplished. Hydrogenation proceeded substant ia l  l y  faster,  however, i f  

o l e f i n  mixture 4 was f i r s t  pur i f ied  by preparat ive TLC. When 4 was so 

treated, subsequent pu r i f i ca t i on  of 5 was unnecessary. 

Having solved the problem of separation of tr iphenylphosphine oxide from 

the intermediate o l e f i n  mixture, we chose the W i t t i g  route over the a l k y l -  

1 i th ium route f o r  preparation of rad io labe led  5 and e lec ted  t o  p u r i f y  the 

intermediate o l e f i n  mixture by preparat ive TLC before hydrogenation. Thus, a 

10% molar excess of phosphorane 2 t reated w i th  4-isopropyl benzal dehyde-14C 

r i n g  (U) afforded, a f te r  pur i f i ca t ion ,  a mixture o f  3- and trans-4,8- 

dimethyl -8-metho~y-l-(4-isopropylphenyl)-l-nonene-~~C r i n g  (U) i n  an o v e r a l l  

y i e l d  o f  74.7% based on the s t a r t i n g  aldehyde. Hydrogenation o f  the o l e f l n  

mixture i n  methanol over 10% p a l  ladium on carbon afforded 1-(4,8-dimethyl-8- 

me thoxynony 1 )-4- (1-methy 1 ethy 1 ) benzene-l 4C r i n g  (U) i n  97.6% y i e  1 d w i th  a 

radiochemical p u r i t y  greater than 97%. 

EXPERIMENTAL 

Unless noted otherwise a1 1 unlabeled chemicals and so lvents  are a v a i l a b l e  

from several suppl iers and were used as received. 

unlabeled 4 and - 5 were obtained from Stauffer Chemical Company. 

cuminaldehyde was obtained from Fluka Chemical Corporation and d i s t i  1 l e d  

before use. The material,  before and a f t e r  d i s t i l l a t i o n ,  was a mixture of the 

-- ortho, meta and para isomers i n  the approximate r a t i o  o f  8:2:89. 

furan (THF) and pyr id ine  were d r ied  a t  l e a s t  16 hours over 3A molecular sieves 

be fo re  use. 

Samples o f  authentic 

Unlabeled 

Tetrahydro- 

Gas chromatography was car r ied  out on two d i f f e r e n t  systems. Cold work 

was done on a Hewlett-Packard Model 5711 using a 4 ft by 2 mn i.d. Pyrex 
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column packed w i t h  5% SP-2100 on 100/120 mesh Supelcoport. 

was temperature programed as f o l l o w s :  

(8 min). 

3700 us ing a 6 ft by 2 mm i.d. Pyrex column packed w i t h  3% O V - 1  on 60/80 mesh 

Chromosorb W HP. 

100°C (3 min) then 16'C/min t o  23OoC (8 min). 

s p l i t  i n t o  two streams. One stream was conducted t o  a f l a m e - i o n i z a t i o n  

de tec to r  (FID) and the o the r  was conducted t o  a Cary Model 5010 i o n  chamber 

connected t o  a Cary Model 401 v i b r a t i n g - r e e d  e lect rometer  (VRE). The FID 

detects  a l l  components, r a d i o a c t i v e  o r  not, w h i l e  the VRE detects  o n l y  the 

r a d i o a c t i v e  components. The e l e c t r i c a l  s i g n a l s  from the  two de tec to rs  were 

recorded on a dual-pen recorder  a1 l ow ing  f a c i l e  determinat ion of which peaks 

correspond t o  r a d i o a c t i v e  components. 

percentage compositions were s imple area ra t i os ,  no t  t r u e  weight percents. 

Thin l a y e r  chromatography (TLC) was c a r r i e d  ou t  us ing Merck a n a l y t i c a l  

The column oven 

125OC (2 min) then 16°C/min t o  23OoC 

Analys is  o f  r a d i o l a b e l e d  in termediates was done on a Var ian Model 

The column oven was temperature programed as fo l l ows :  

The e f f l u e n t  of the column was 

Unless noted otherwise, repo r ted  

(0.2mn l a y e r )  and p r e p a r a t i v e  (2.0 mm l a y e r )  p l a t e s  coated w i t h  s i l i c a  g e l  60 

F-254. Compounds,were v i s u a l i z e d  on the p l a t e s  us ing  a UV lamp. 

3,7-Dimethyl-7-methoxyoctyl Methanesulfonate (13): The procedure was 

adapted from a s i m i l a r  one repo r ted  by Photis and Paquette.6 A s o l u t i o n  o f  

94.2 g (500 mmoles) of 7-methoxycitrone11o1, 2, (SCM Terpene Products) i n  

100 mL of d r y  p y r i d i n e  was added t o  a cooled s o l u t i o n  of 58 mL (85.8 g, 749 

m o l e s )  of methanesulfonyl c h l o r i d e  i n  600 mL of d r y  p y r i d i n e  a t  such a r a t e  

t h a t  the temperature was maintained a t  -5 2 2OC. Add i t i on  took 35 min a f t e r  

which the m ix tu re  was a l l o w e d  t o  s t i r  a t  0-5OC fo r  an a d d i t i o n a l  2 hr. 

s o l u t i o n  of 3.1 moles of h y d r o c h l o r i c  a c i d  i n  1 L of water was then added a t  

such a r a t e  t h a t  the temperature remained below 10°C. The m ix tu re  was 

ex t rac ted  w i t h  a s o l u t i o n  o f  50 mL o f  diqhloromethane i n  500 mL o f  mixed 

hexanes fo l l owed  by e x t r a c t i o n  w i t h  two more 500 mL p o r t i o n s  o f  hexanes. 

combined hexane s o l u t i o n s  were washed w i t h  one 150 mL p o r t i o n  each o f  1 M 

h y d r o c h l o r i c  acid, water and saturated sodium c h l o r i d e  and were then d r i e d  

over  anhydrous magnesium s u l f a t e ,  f i l t e r e d  and concentrated on the  r o t a r y  

A c o l d  

The 
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evaporator, 

remove the l a s t  t races  of sol vent. The product, a viscous, ye1 1 ow o i l  

(129.7 g; t e c h n i c a l  y i e l d ,  97%), was conver ted d i r e c t l y  t o  bromide 14. 

The res idue  was h e l d  i n  vacuo a t  a pressure o f  0.30 mm Hg t o  

l-Brcfno-3,7-dimethy1-7-methoxyoctane The procedure was adapted 

from a s i m i l a r  one repo r ted  by F inkels te in . '  Crude mesylate 2 was d i s s o l v e d  

i n  600 mL of acetone. 

one por t ion,  and the  m ix tu re  was heated t o  r e f l u x .  

by GC, complet ion be ing  determined by the disappearance o f  13 (approximately 

3 hr). The m ix tu re  was then cooled t o  -5OC, f i l t e r e d  t o  remove s o l i d  l i t h i u m  

s a l t s ,  and Concentrated on the r o t a r y  evaporator. The c loudy res idue was 

d i l u t e d  w i t h  500 mL o f  mixed hexanes, s l u r r i e d  w i t h  a l i t t l e  diatomaceous 

earth, f i l t e r e d  and concentrated on the r o t a r y  evaporator  t o  y i e l d  111.5 g o f  

crude 2 as a p a l e  y e l l o w  o i l .  

afforded a main f r a c t i o n  o f  105.2 g (83.8% y i e l d  based on l2) of c o l o r l e s s  

1 i q u i d  14: bp, 73-80°C (0.03-0.05 mm Hg). 

S o l i d  l i t h i u m  bromide (65.1 g, 750 mmoles) was added i n  

The r e a c t i o n  was f o l l o w e d  

Vacuum d i s t i l l a t i o n  of the crude product 

D i e t h y l  3,7-Dimethyl-7-methoxyoctyl phosphonate fl: T r i e t h y l  phosphite 

(13.5 mL, 13.1 g, 78.7 mmoles) was h e a t e d  t o  r e f l u x ,  and 17.1 g (68.1 mmoles) 

of neat bromide 14 was added over  15 min. 

from 152OC t o  165OC dur ing  the a d d i t i o n  and then f e l l  t o  145OC over  the next  

hour. The r e f l u x  condenser was rep laced  w i t h  a d i s t i l l a t i o n  head, and 

approx imate ly  1 mL of c o l o r l e s s  l i q u i d ,  bp 38OC, was c o l l e c t e d  as the p o t  

temperature rose  t o  192OC. 

a t  175-195OC and was then d i s t i l l e d  i n  vacuo t o  a f f o r d  a main f r a c t i o n  o f  11.1 g 

( t e c h n i c a l  y i e l d ,  53%) of c o l o r l e s s  o i l y  9: 

The p o t  temperature rose s l o w l y  -_ 

The mixture was a l l owed  t o  s t i r  an a d d i t i o n a l  2 h r  

-- 
bp, 121-130°C (0.50-0.2 mm Hg). 

The procedure was s i m i l a r  t o  3,7-Dimethyl-l-iodo-7-methoxyoctane (15): 

t h a t  repo r ted  above f o r  14. 
c i t r o n e l l y l  ch lo r i de ,  2, (SCM Terpene Products) and 49.5 g (330 mmoles) of 

sodium i o d i d e  i n  600 mL o f  methyl e t h y l  ketone was heated a t  r e f l u x .  Ana lys i s  

a f t e r  36 h r s  o f  an a l i q u o t  o f  the r e a c t i o n  m ix tu re  by GC showed the m ix tu re  t o  

con ta in  95% i o d i d e  - 15 and 5% unreacted 2. The mixture was concentrated on the 

r o t a r y  evaporator, and the dark orange-yel low res idue was s l u r r i e d  w i t h  600 mL 

A m ix tu re  o f  62.0 g (300 mmoles) of 7-methoxy- 
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o f  e ther  and f i l t e r e d .  

89.2 g ( q u a n t i t a t i v e  t e c h n i c a l  y i e l d )  o f  crude 

crude l i q u i d  was p u r i f i e d  by vacuum d i s t i l l a t i o n  t o  a f f o r d  a main f r a c t i o n  o f  

69.9 g ( recove ry ,  78%) of 

P u r i f i e d  - 15 s t i l l  conta ined 1.7% of unreacted 6 by GC analys is .  

was s tored over  copper wire, the c o l o r  disappearing over  a few days. 

Removal o f  the e the r  on t h e  r o t a r y  evaporator afforded 

as a dark orange o i l .  The 

as an amber 1 i q u i d :  bp, 86-91OC (0.05 mm Hg). 

The product  

3,7-Dimethyl-7-methoxyoctyl tr iphenylphosphonium Iod ide  (1): A s o l u t i o n  

of 26.8 g (100 mmoles) of t r iphenylphosphine and 29.8 g (100 mmoles) of 

d i s t i l l e d  i od ide  - 15 i n  200 mL o f  methanol was heated a t  r e f l u x .  

format ion o f L  cou ld  no t  be monitored by GC, both o f  the s t a r t i n g  m a t e r i a l s  

c o u l d  s t i l l  be detected a f t e r  three days a t  re f l ux .  

o r i g i n a l  t r iphenylphosphine charged remained unreacted. The r e a c t i o n  m ix tu re  

was cooled and d i l u t e d  w i t h  500 mL o f  pentane whereupon i t  separated i n t o  two 

phases. The lower, methanol ic  phase was washed w i t h  two 500 mL p o r t i o n s  o f  

pentane. 

Although 

Less than 7% of t he  

The combined pentane phases were washed w i t h  200 mL o f  f r e s h  

methanol. The methanol phases were combined, whereupon a sma l l ,  upper phase 

separated. It was removed, and the combined methanol phases were concentrated 

on the r o t a r y  evaporator  t o  a f f o r d  1 as a p a l e  ye l l ow ,  t a f f y - l i k e  ma te r ia l .  

Traces o f  s o l v e n t  were removed from t h i s  m a t e r i a l  by exposing i t  t o  lower and 

lower vacuum u n t i l  no f u r t h e r  foaming was observed. A f i n a l  pressure of 

0.3 mn Hg was h e l d  f o r  one hour, 

was obtained. For ease of handling, the product  c o u l d  be d i s s o l v e d  i n  a known 

amount of d ry  MF t o  concentrat ions o f  up t o  about 30% by weight. 

A t o t a l  o f  52.5 g ( techn ica l  y i e l d ,  94%) of 

-- Cis- and Trans-4,8-dimethy 1 -8-methoxy-1- (4- i sopropy 1 pheny 1 ) -1-nonene- 14C 

A s o l u t i o n  of phosphonium s a l t  1 i n  MF (18.3% 1 by weight, 14.4 g, r i n g  (U): 

4.71 mmoles) was d i l u t e d  w i t h  5.0 mL o f  d r y  THF under an argon atmosphere and 

coo led  t o  -78OC. 

Chemical Co., 0.45 mL, 4.7 mmoles) was added over  30 sec t o  a f f o r d  a b r i g h t  

orange s o l u t i o n  of phosphorane 2. A f t e r  15 min, a s o l u t i o n  o f  4- isopropyl -  

benza1dehyde-l4C r i n g  (U) (New England Nuclear, 52.0 mCi, spec i f i c  a c t i v i t y  

12.2 mCilmmole, 4.26 mmoles, 0.632 g) i n  2.0 mL o f  d r y  THF was s iphoned  i n  

An a l i q u o t  o f  10.5 M 2 - b u t y l l i t h i u m  i n  hexanes ( A l d r i c h  



14C-1 - (4,8- Dimethyl-8-Methoxynonyl) -4- ( I  - Methylethyl) Benzene 585 

over 10 min via a Teflon c a p i l l a r y  tube. 

r i n s e d  w i t h  two f r e s h  2.0 mL por t ions  of THF which were added t o  the r e a c t i o n  

mixture. 

was then concentrated over  50 min i n  a moving stream o f  argon. Dur ing 

concentrat ion, t h e  reac t ion  f l a s k  was imnersed i n  a water bath maintained a t  

40-45OC. The pasty  y e l l o w  res idue was s l u r r i e d  v i g o r o u s l y  by magnetic 

s t i r r i n g  f o r  5 min w i t h  each o f  th ree  25 mL por t ions  of pentane. 

pentane e x t r a c t s  were f i l t e r e d  and concentrated i n  a moving argon stream a t  

40-45OC and then h e l d  i n  vacuo f o r  10 min a t  a pressure o f  l e s s  than 1 mn Hg 

t o  afford 1.11 g (86% techn ica l  y i e l d )  of crude r a d i o l a b e l e d  - 4. 

product  was d i v i d e d  i n t o  f o u r  por t ions  and app l ied  t o  f o u r  20 cm by 20 cm 

prepara t ive  TLC p lates.  The p l a t e s  were developed i n  1:4 ( v / v )  ether:pentane 

and a i r  dried. 

ex t rac ted  thoroughly  w i t h  four 40 mL por t ions  o f  ether. 

ex t rac ts  were d r i e d  over  anhydrous magnesium s u l f a t e ,  f i l t e r e d  and 

concentrated as be fore  t o  a f f o r d  0.963 g (3.18 mmoles, 74.7% y i e l d )  of 

r a d i o l a b e l e d  2. 
obtained by ana lys is  of authent ic  un labe led  2. 

The r e s e r v o i r  and siphon tube were 

The mixture was a l lowed t o  warm t o  ambient temperature over 1 h r  and 

The combined 

The crude 

The combined UV a c t i v e  bands a t  Rf 0.66 on the  p l a t e s  were 

The combined ether  

Analys is  o f  t h i s  m a t e r i a l  by GC showed the  same two peaks 

1 - (4.8- Dime t hy 1 -8-me t h oxynony 1 ) -4- (1 -met hy 1 e t hy 1 )benzene - 4C r i n g  (Ul: A 

mix tu re  o f  0.963 g (3.18 mmoles) o f  r a d i o l a b e l e d  Q, 0.103 g of 10% Pd/C 

c a t a l y s t  and 25 mL o f  methanol i n  a 50 mL 3-neck round bottom f l a s k  equipped 

w i t h  a r e f l u x  condenser capped w i t h  a three-way stopcock was s t i r r e d  

magnetical l y  w h i l e  the  apparatus was s l o w l y  evacuated. When the  methanol j u s t  

s t a r t e d  t o  b o i l ,  evacuat ion was stopped, and the  apparatus was f i l l e d  w i t h  

hydrogen from a gas buret. The e v a c u a t i o n / f i l  l i n g  c y c l e  was repeated tw ice  

more, and the apparatus was l e f t  open t o  the gas buret. 

(3.55 m o l e s  a t  22.5OC and 762 m Hg) o f  hydrogen had been absorbed. The 

apparatus was purged w i t h  argon, and the reac t ion  mix tu re  was f i l t e r e d  t o  

remove the  ca ta lys t .  

a f f o r d  0.946 g (3.11 mmoles, 37.9 mCi, 97.6% y i e l d )  o f  r a d i o l a b e l e d  2 as a 

p a l e  y e l l o w  o i l .  

A f t e r  35 min, 86 mL 

The f i l t r a t e  was concentrated as p r e v i o u s l y  described t o  

The mass spectrum o f  t h i s  m a t e r i a l  was as expected from 
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comparison w i t h  t h a t  o f  au then t i c  un labe led  ma te r ia l .  

p u r i t y  o f  the product was determined by GC. 

r a d i o a c t i v e  components, were observed. 

f o r  97.1% o f  the t o t a l  peak area. 

a n a l y t i c a l  TLC p l a t e  which was developed w i t h  1:9 ( v / v )  ether:pentane. 

reg ion  o f  the p l a t e  con ta in ing  the s i n g l e  UV-detectable spot (Rf 0.66) 

corresponding t o  5 was c a r e f u l l y  scraped o f f ,  and i t s  r a d i o a c t i v i t y  was de te r -  

mined by l i q u i d  s c i n t i l l a t i o n  counting. 

path o f  the removed spot from the  base l i ne  t o  the s o l v e n t  f r o n t  was scraped 

f rom the p l a t e  and counted separately. 

count ing showed t h a t  98.5% o f  the r a d i o a c t i v i t y  i n  the sample was associated 

w i t h  the spot corresponding t o  5. The r e s u l t s  of the two analyses i n d i c a t e  

t h a t  the radiochemical p u r i t y  o f  the sample i s  a t  l e a s t  97%. 

The radiochemical 

Two peaks, both corresponding t o  

The one corresponding t o  5 accounted 

An a l i q u o t  o f  the product  was spot ted on an 

The 

The r e s t  o f  the s i T i c a  g e l  i n  the 

The r e s u l t s  o f  the s c i n t i l l a t i o n  
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