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these conditions, none of the possible dilactones (derived from 

intermolecular reactions) was found. The products were characterized by IR 

and analyzed by VPC (internal standard, octadecane) and then isolated by 

chromatography on Florisil column. Lactone 3 is rather unstable and very 

sensitive to both base and acid which induce ring opening6 [VPC conditions: 

Carborax 2 m; PN2 = 1.2 kg; retention time 2 = 7.0 min., standard = 5.6 

min. I .  
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An urgent need for p-tetralone in quantities larger than commercial 

sources could supply led us to investigate methods for preparing this 

compound. The many literature methods of synthesis discussed by Soffer' 
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a r e  laborious and thus r a t h e r  expensive. A more promising syn thes i s  

developed by Burckhal t e r 2  at  i l i z e s  a Friedel-Craf t s  c y c l i z a t  ion,  bu t  

s u f f e r s  from long r e a c t i o n  times and the u s e  of carbon d i s u l f i d e  a s  the 

r e a c t i o n  solvent .  Aside from one obscure no te ,5  t h e r e  has been no 

l i t e r a t u r e  r e fe rence  desc r ib ing  a more e f f i c i e n t  syn thes i s  of B-tetralone 

i t s e l f ,  al though c h 1 0 r o . ~  m ~ t h y l , ~  and methoxy5 s u b s t i t u t e d  B-tetralones 

have been reported.  

We now r e p o r t  i n  d e t a i l  the  f a c i l i t y  with which B-tetralone can be 

prepared following a modif icat ion of Sims' m ~ t h o d . ~  The key involves the 

use  of one molar equivalent  of aluminum ch lo r ide  a t  low temperature.  Use 

of l a r g e r  amounts of aluminum ch lo r ide  r e s u l t s  i n  the  formation of l a r g e r  

q u a n t i t i e s  of e t h y l  B-tetralone and o t h e r  unwanted polyethylene d e r i v a t i v e s  

of  B-tetralone. 

EXPERIMENTAL SECTION 

p-Tetralone.- A 22 L 4-neck round-bottomed f l a s k  f i t t e d  with a mechanical 

s t i r r e r ,  a s u i t a b l e  thermometer, a CaCI2 drying tube and a 2 L add i t ion  

funnel with a n i t rogen  i n l e t  adapter  a t  the top,  was charged with 1078 g 

(8.11 moll of AlCl3 and 11 L of CB2CI2. While under N2, t he  ves se l  and i t s  

con ten t s  were cooled t o  Oo, then a s o l u t i o n  of 1250 g (8.11 moll of 

phenylacetyl  ch lo r ide  i n  4 L of CHZC12 was r a p i d l y  added i n  a dropwise 

manner: the temperature was maintained near  0' throughout. Af t e r  the 

add i t ion ,  the orange s o l u t i o n  which contained small b i t s  of undissolved 

AlCl3 was cooled t o  -55'. A t  t h i s  po in t ,  the  a d d i t i o n  funnel with N2 i n l e t  
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was rep laced  w i t h  a long i n l e t  tube  ( u n f r i t t e d )  ex tending  deep i n t o  t h e  

co ld  s o l u t i o n  and the  CaC12 tube was r ep laced  w i t h  a s u i t a b l y  s i z e d  (25 mm 

d i a )  ben t  tube adap te r  po in t ed  t o  t h e  r e a r  of  t h e  hood o r  connected t o  a 

h igh  volume gas scrubber .  E thylene  gas was then  bubbled i n t o  t h e  s o l u t i o n  

v i a  t h e  long p a r t i a l l y  submerged tube  a t  a r a p i d  r a t e  (70  L/min) thus  

r e t u r n i n g  t h e  tempera ture  t o  approximate ly  0' w i t h i n  a 3-4 minute pe r iod .  

The tempera ture  dropped s lowly  t o  about -15' a t  which time t h e  flow of 

e thy lene  was shu t  o f f :  t h e  t o t a l  a d d i t i o n  time was 7-8 minutes 

- 

( cons ide rab le  volumes of HC1 a s  wel l  a s  e thy lene  a r e  evolved from t h e  e x i t  

tube dur ing  t h e  e thy lene  a d d i t i o n ) .  The co ld  b a t h  was d ra ined  and t h e  

r e a c t i o n  mixture was approximate ly  -15' while N2 was bubbled 

i n t o  i t  f o r  15-30 minutes.  A hot  water  b a t h  was then  used t o  r a i s e  t h e  

tempera ture  r a p i d l y  t o  30-35'. Th i s  tempera ture  was he ld  f o r  approximate ly  

15 minutes and t h e  r e a c t i o n  mixture  was cooled aga in  t o  0'. Three kg of  

s t i r r e d  a t  

i c e  were added por t ionwise  t o  t h e  r e a c t i o n  mixtures  t h e  tempera ture  was 

kep t  between 0' t o  15' and s e v e r a l  c o l o r  changes occured a s  t h e  i c e  was 

added. Enough water  was then  added t o  d i s s o l v e  t h e  heavy white p r e c i p i t a t e  

remaining a f t e r  t h e  i c e  had melted.  

The t o p  l a y e r  (aqueous) was sepa ra t ed  and washed w i t h  CH2C12 (2x500 

m l )  and d i sca rded .  The CH2C12 washes were combined w i t h  t h e  o r i g i n a l  

CB2C12 r e a c t i o n  l a y e r  and washed w i t h  1 N  HC1 (2x2 L) followed by  s a t u r a t e d  

NaHC03 s o l u t i o n  (4x2 L) .  A f t e r  d ry ing  over  YgS04. c o n c e n t r a t i o n  i n  vacuo 

gave t h e  crude product  a s  a da rk  yellow o i l ,  weighing n e a r l y  1200 g t  t h e  

t h e o r e t i c a l  y i e l d  i s  1184 g.  The crude j.3-tetralone i s  s u i t a b l e  f o r  use  i n  

many r e a c t i o n s .  

"MR (cDC13): 6 0.8 t o  2.4 ( s e r i e s  of  ve ry  low humps cor responding  t o  

polye thylene  d e r i v a t i v e s ) ,  2.40 ( t ,  2H). 2.95 ( t ,  2H). 3.48 (s, 2H). 4 .1  

(s, r e s i d u a l  a c i d  c h l o r i d e ) ,  5.2 (s, r e s i d u a l  CH2C12),  6.90 t o  7.30 (m. 
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4H). [SiOz, Toluene-ethyl a c e t a t e  (9:1) ,  W o r  121, 1 s p o t ,  Bf = 0.5. 

GLC: OV-1 column 150 t o  260° a t  10°/min. o r  XE-60 column 200 t o  240' a t  

Tlc:  

10°/min., i n d i c a t e s  982 p u r i t y .  

The y i e l d  of c o l o r l e s s  l i q u i d ,  bp. 80-85'/0.2 mm, lit.' 131°/11 mm 

a f t e r  d i s t i l I a t i o n  v a r i e s  between 70-804 depending on amounts of acid 

ch lo r ide  and polyethylene m a t e r i a l s  p re sen t  during d i s t i l l a t i o n .  The 

product ,  crude o r  d i s t i l l e d ,  i s  q u i t e  s t a b l e  i f  s t o r e d  frozen (lit.' mp. 

18') under n i t rogen .  
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