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Z-OXO-3-OXA-5-anti -6-syn-DIPHENYLBICYCLO[Z. 1.1 IHEXANE 
A gamma LACTONE FROM LEAD TETRAACETATE OXIDATION 

OF alpha-TRUXILLIC A C I D .  

Donald G. Farnum and Abdol J. Mostashar i  

Department o f  Chemistry, Mich igan S t a t e  U n i v e r s i t y ,  

East Lansing, Mich igan 48823 

t 

The l e a d  t e t r a a c e t a t e  o x i d a t i o n  o f  b e n z y l i c  o r  t e r t i a r y  1,3- 

d i c a r b o x y l i c  a c i d s  t o  g i v e  y - l ac tones  has been repo r ted . '  

here an ex tens ion  of t h i s  method t o  t h e  p r e p a r a t i o n  o f  t h e  novel  

b i c y c l i c  l a c t o n e  2 i n  good y i e l d  f rom a - t r u x i l l i c  a c i d  ('!).* 

o f  t h e  new l a c t o n e  2 t o  t h e  known l a c t o n e  g3 c o u l d  be v a r i e d  f rom 4 : l  

t o  1:2.5 by t h e  cho ice  of s o l v e n t  (see Table) .  

a c e t i c  a c i d  was n o t  s imp ly  t h e  r e s u l t  o f  rearrangement o f  2 t o  3, s i n c e  

- - 2 was n o t  rearranged t o  3 i n  l e a d  t e t r a a c e t a t e  i n  a c e t i c  a c i d .  

s te reochemis t r y  o f  2 was u n i q u e l y  determined by  t h e  nmr d a t a  a s  assigned 

i n  t h e  f i g u r e .  Assignment o f  chemical s h i f t s  and c o u p l i n g  cons tan ts  was 

made by t h e  examinat ion of a mo lecu la r  model. 

We desc r ibe  

The r a t i o  

The excess o f  3 i n  

- 

The 
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0 

JAD = 7 

HA + 4.81 . .  

J A B  = 1 

JBD = 3 

JAC ' JBC ?r 

5.76 

0 

HC' 
A P h  

5.92 

FIG.  

Chemical S h i f t s  (T-values) and Coupling Constants 
(cps) i n  y- lactone 2. 

Experi menta 1 

Mel t ing  po in ts  a re  uncorrected i n  open c a p i l l a r i e s .  Spectra were 

obtained on a Perkin-Elmer In f raco rd  i n f r a r e d  spectrophotometer, a JEOLCO 

C-60 H nmr spectrometer (TMS i n t e r n a l  standard), and a Perkin-Elmer H i tach i  

RMU-6 mass spectrometer. 

Laborator ies , Ann Arbor, Michigan. 

Microanalyses were performed by Spang Mic roana ly t i ca l  

Preparat ion o f  y-Lactone 2. A mix tu re  of t r u x i l l i c  ac id  (10 g, 

0.033 mole), commercial lead te t raace ta te  (46.6 g. 0.1 mole) and py r id ine  

(15 ml)  i n  d r y  benzene (250 m l )  under a n i t rogen atmosphere was placed i n  

a 70-80" o i l  bath. A l i g h t  ye l low c l e a r  s o l u t i o n  was formed. A f t e r  10 min., 

the so lu t i on  s t a r t e d  t o  become t u r b i d  and a p r e c i p i t a t e  formed. 

1.5 h r  e thy l  acetate (50 ml )  was added and the  reac t i on  mixture was f i l t e r e d .  

The f i l t r a t e  was shaken w i t h  200 m l  o f  3% sodium meta b i s u l f i t e  and f i l t e r e d  

f r e e  from the white p r e c i p i t a t e  o f  lead  oxide. 

A f t e r  

The organic l a y e r  was 
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2-OXO-~-OXA-anti-6-syn-DIPHENYLBICYCLO[2.l.l]HEXANE 

separated and shaken w i t h  250 m l  o f  5% aq. sodium hydroxide t o  remove the 

unreacted t r u x i l l i c  acid. 

was evaporated t o  g i ve  8.6 g o f  a ye l low o i l y  s o l i d  which was taken up i n  

ether-hexane (9O:lO). 

174"; ir (Nu jo l )  1780 cm-'; nmr T (CDC13) 2.8 (s, 5H), 2.98 (m, 5H), 4.81 

(dd, J1 = 1.5 cps, J2 = 7 cps, l H ) ,  5.76 (m, l H ) ,  5.92 (broad s ,  lH ) ,  6.38 

(dd, J1 = 7 cps, J2 = 3 cps, 1H). 

A n d .  Calcd. f o r  C17H1402: C, 81.59; H, 5.65; MW 250. Found: C, 81.50; 

H, 5.96; MW 250 (parent peak, mass spectrum). 

The organic l a y e r  (d r ied  over magnesium s u l f a t e )  

Upon cool ing,  4.8 g (57%) o f  2 deposited; mp 173- 

Add i t ion  o f  hexane t o  the f i l t r a t e  caused depos i t ion  o f  2.1 g (25%) 

Rec rys ta l l i za t i on  from hexane-ether (50:50) gave needles; mp 132- o f  3. 
133" (lit.3 133"); i r (Nu jo l )  1770 cm"; nmr T (CDC13) 2.7 (b r  s ,  lOH), 

5.26 (b r  s ,  l H ) ,  7.4 (m, 3H). 

A M Z .  Calcd. f o r  C17H1402: C, 81.59; H, 5.65. Found: C ,  81.75; H, 5.68. 

T r u x i l l i c  ac id  was t rea ted  w i t h  lead te t raace ta te  i n  a c i d i c  and neut ra l  

The fo l l ow ing  t a b l e  summarizes the  condi t ions and r e s u l t s  o f  such media. 

experiments. 

TABLE 
Treatment o f  T rux i  11 i c Acid w i t h  Lead Tetraacetate 

i n  Various Solvent Systems 

Recovered Total  Rat io T r u x i l l i c  Pb(OAc)4 
Time Solvent acid, Yield 2/2 Rin acid, g 9, (mole) H r  

1 8.88 71 5 ACOH 3.7 32% 1.151 
1.030) (.16) 300 m l  2.45 

(.034) (.11) 600 m l  

(.017) (.072) 400 m l  

2 10 50 5 Benzene 5.5 16% 2.5/1 

3 5  32a 5 Benzene 0.9 45% 4/1 

'Lead te t raace ta te  r e c r y s t a l l i z e d  from ace t i c  ac id  and d r ied  i n  the dark. 
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D .  G .  FARNUM AND A .  J .  M O S T A S H A R I  

Attempted isomerization of lactone 2, t o  lactone 2. A mixture of 

200 mg (0.0008 moles) of lactone 2, 1.7 gm (0.0036 moles) of lead 

t e t r aace ta t e  (from a previously unopened b o t t l e ,  prepd.  1/6/70), and 

10 ml of g lac ia l  a c e t i c  acid was refluxed w i t h ,  s t i r r i n g  f o r  5 hrs. under 

nitrogen. 

of r e f l u 4  was allowed t o  cool t o  room temperature. 

was added, a.nd the  s t i l l  c l e a r  red solution was f i l t e r e d .  

3% Na2S205 was added t o  the  f i l t r a t e ,  and the  mixture was shaken vigorously. 

The white p rec ip i t a t e  of lead oxide was f i l t e r e d ,  and 10 m l  of water was 

added t o  the  c l e a r  orange organic layer .  Then, the  mixture was shaken w i t h  

5% aq. potassium carbonate (2  x 30 m l ) ,  d r ied  over Dr i e r i t e ,  and evaporated 

t o  give a yellow-orange o i l  (100 mg). 

peaks c h a r a c t e r i s t i c  of lactone 2, and none of the  peaks c h a r a c t e r i s t i c  of 

lactone 2. 

The c l e a r  red solution (solution was c l e a r  yellow a t  beginning 

10 m l  of ethyl ace t a t e  

T h e n ,  10 m l  of 

The nmr spectrum exhibited a l l  the 

Acknowledgement. The authors thank the National Science Foundation 
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