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A method of prepar ing  (I) (R = C4H9; C6H 5) in 50% yield by the condensation of the ethyl e s t e r s  of butyl-  
and phenylmalonic acid with ethylene dibromide in the p resence  of sodium, d i spe r sed  in xylene, is r epo r t ed  
in [1]. 

We studied the condensation of the ethyl e s t e r s  of butyl-  and phenylmalonic acid with f l -chloroethyl  
aceta te  in the p resence  of sodium ethoxide and achieved 10% yields of compounds (I) (R =C4H ~ and C6H5). 
Ethyl phenoxymalonate r eac ted  differently with f l -chloroethyl  ace ta te .  Instead of compound (I) (R = C~H50) 
ethyl ~ -phenoxy- f l - ace toxye thy lmalona te  is formed.  On hydrolys is  of this ~ - p h e n o x y - 7 - b u t y r o l a c t o n e - ~ -  
carboxyl ic  acid is obtained. 

For  the p repara t ion  of (I) (R = CcH 9 and C6HsCH 2) we alkylated ethyl 7 -bu tyro lac tone-v~-carboxyla te  
with the alkyl hal ides in the p resence  of sodium ethoxide as r epor t ed  e a r l i e r  for  the p repara t ion  of other 
compounds of this s e r i e s  [2]. Both compounds (I) (R =C4H 9 and C6HsCH 2) were  obtained in 66% yield. 

For  the synthesis  of the ethyl e s t e r s  of ce r ta in  o~-substituted 7 - b u t y r o l a c t o n e - ~ - c a r b o x y l i c  acids it 
is poss ib le  to use  ethyl o~-bromo-7- -bu tyro lac tone-~-carboxyla te  (H). The la t ter  is fo rmed  in 80% yield by 
the brominat ion  of (I) (R = H) in light. On reac t ing  (II) with phenol in the p resence  of po tass ium carbonate  
in acetone medium ethyl ~ - p h e n o x y - 7 - b u t y r o l a c t o n e - ~ - c a r b o x y l a t e  (I, R = C6H50) is obtained in 30% yield. 

In the IR spec t r a  of the compounds (I) (R =C4H9; C6H5; C6HsCH2; C6H50; Br) mentioned above there  a re  
absorpt ion bands for the lactone carbonyl  (1760-1785 cm -1) and the carbonyl  of the e s t e r  group (1720 cm-l ) .  

The IR spec t r a  were  m e a s u r e d  on a UR-10 ins t rument .  Crys ta l l ine  samples  we re  m e a s u r e d  as pas tes  
in m ine ra l  oil. 

We thank V. B. Korchaginu,  N. B. Dzegilenko, and N. P. Bol 'shakovoi  for  measu r ing  the IR spec t r a  
and also F. M. Mel ler  and T.  T. Makarovoi  for  ca r ry ing  out the e l emen ta ry  ana lyses .  
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EXPERIMENTAL PART 

Ethyl c~ -Bu ty l -T-bu ty ro lac tone -~-ca rboxy la t e  (I; R = C4H9). Method. 1. To a suspension of 2.2 g (0.095 
mole) of sodium in 20 ml  of xylene was added with s t i r r i ng  25 g (0.12 mole) of butylmalonic e s t e r  and the 
m a s s  heated at 110-120~ until complete  solution of the sodium. After  cooling 12 g (0.1 mole) of f l - ch loro-  
ethyl aceta te  was added f rom a dropping funnel over  10 min and the mix tu re  heated at 70-75 ~ for  35-40 h. 
Then the m a s s  was cooled, 100 ml  of wa te r  was added, and the oil which sepa ra ted  was ext rac ted  with ether  
(4 • 50 ml).  This  solution was washed with water  and dr ied with magnes ium sulfate, the e ther  was disti l led 
off and the res idue  dist i l led in vacuum and the f rac t ion  with bp 120-125 ~ (3 mm) collected.  The yield was 
4.1 g (11%7 with n~ "5 1.4436 ( l i te ra ture  data [1]: n~ 1.4487). 

Method 2. 8.15 g (0.35 mole) of sodium was dissolved in 200 ml  of absolute ethanol, 56 g (0.35 mole) 
of ethyl 7 - b u t y r o l a c t o n e - ~ - c a r b o x y l a t e  [3] was added and af ter  15 min 50 g (0.36 mole) of butyl b romide .  
The react ion mix tu re  was boiled with s t i r r ing  for  20 h, then cooled and worked up as descr ibed  above. A 
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s u b s t a n c e  wi th  bp 110-111 ~ (1 ram) was  ob ta ined .  The  y i e l d  was  50 g (66%), n}{ 1.4490. Found,  %: C 61.94; 
H 8.49; C2H50 20.63. CflH180 4. C a l c u l a t e d ,  %: C 61.66; H 8.46; C2H 5 21.01. In the  IR s p e c t r u m  t h e r e  was  
an u n r e s o l v e d  band 1720-1780 c m  -1 ( l ac tone  c a r b o n y l  and the c a r b o n y l  of the  c a r b e t h o x y  group) .  

E thy l  oz - B e n z y l - 7 - b u t y r o l a c t o n e - o ~ - c a r b o x y l a t e  (I, R = C6HsCH2). 2.9 g (0.126 mole )  of s o d i u m  was  d i s -  
s o l v e d  in 40 m l  of a b s o l u t e  e thano l  and 20 g (0.127 mole )  of e thy l  ~ / - b u t y r o l a c t o n e - a - c a r b o x y l a t e  was  added  
wi th  s t i r r i n g  and a f t e r  10 ra in  16.4 g (0.18 mole )  of b e n z y l  c h l o r i d e .  The  r e a c t i o n  m i x t u r e  was  hea t ed  at  
60-65 ~ fo r  25 h, then coo l ed  and 100 m l  of w a t e r  added  and the o i l  that  s e p a r a t e d  was  e x t r a c t e d  with  e t h e r .  
The  e t h e r  so lu t ion  w a s  w a s h e d  wi th  w a t e r ,  s o d i u m  b i c a r b o n a t e  so lu t ion ,  and w a t e r ,  the e t h e r  was  e v a p o r a t e d  
and the r e s i d u a l  oi l  d i s t i l l e d  and the  f r a c t i o n  with  bp 152-154 ~ (2 ram) c o l l e c t e d .  A c o l o r l e s s  s l owly  c r y s -  
t a l l i z i n g  o i l  was  ob t a ined  wi th  mp  52-54 ~ ( f rom e t h e r ) .  The  y i e l d  was  20.6 g (66%), n ~  1.5113. Found,  %: 
C 67.51; H 6.61; C2H50 17.60. CI4H1GO r C a l c u l a t e d ,  %: C 67.62; H 6.47; C2H50 17.60. T h e r e  w e r e  bands  
at  1735 and 1765 cm -1 in the  IR s p e c t r u m .  

E thy l  a - P h e n y l - ~ / - b u t y r o l a c t o n e - c ~ - c a r b o x y l a t e  (I, R =C~Hs). To a s u s p e n s i o n  of 5 g (0.218 mole)  of 
s o d i u m  in 20 m l  of x y l e n e  was  added  47 g (0.5 mole )  of p h e n y l m a l o n i c  e s t e r  and h e a t e d  with s t i r r i n g  at  130- 
150 ~ un t i l  c o m p l e t e  so lu t ion  of the  s o d i u m .  The  m a s s  was  coo led ,  51 g (0.418 mole)  of p - c h l o r o e t h y l  a c e -  
t a t e  was  added  and the m i x t u r e  hea t ed  u n d e r  r e f l u x  at  70-75 ~ fo r  85 h. On coo l ing  50 m l  of w a t e r  was  added  
and the o i l  which  s e p a r a t e d  was  e x t r a c t e d  wi th  e t h e r .  The  e t h e r  so lu t ion  was  w a s h e d  with  w a t e r  and d r i e d  
o v e r  m a g n e s i u m  su l f a t e ,  the  e t h e r  was  d i s t i l l e d  off and the r e s i d u e  d i s t i l l e d  in v a c u u m  and the  f r a c t i o n  
wi th  bp 145-150 ~ (0.5 ram) c o l l e c t e d .  The  y i e l d  was  4.7 g (10%) wi th  n ~  1.5213 [ l i t e r a t u r e  da t a  [1]: n ~  
1.5211, bp 145 ~ ( l m m ) ] .  Found,  %: C 6 6 . 2 5 ; H  6 .26;C2H50 19.66. C13H140 r Cacu la t ed ,  %: C 6 6 . 7 0 ; H  

5.98; C2H50 19.20. 

E thy l  P h e n o x y m a l o n a t e .  In c o n t r a s t  to the  m e t h o d  of p r e p a r i n g  th i s  compound  d e s c r i b e d  in the  l i t e r a -  
t u r e  and which  c o n s i s t e d  of the  c o n d e n s a t i o n  of e thy l  c h l o r o m a l o n a t e  wi th  s o d i u m  phenoz ide  [41 we u s e d  a 
s o m e w h a t  m o d i f i e d  m e t h o d  which  gave  b e t t e r  r e s u l t s .  

To 240 m l  of a c e t o n e  was  added  16 g (0.478 mole )  of f ine ly  p o w d e r e d  p o t a s s i u m  c a r b o n a t e ,  45 g (0.478 
mole )  of c r y s t a l l i n e  phenol ,  and 93 g (0.478 mole )  of e h l o r o m a l o n i c  e s t e r  and the  m i x t u r e  was  h e a t e d  with 
s t i r r i n g  u n d e r  r e f l u x  fo r  4 h. The  r e a c t i o n  m i x t u r e  was  d i lu t ed  with  500 m l  of w a t e r  and the o i l  that  s e p a -  
r a t e d  was  e x t r a c t e d  wi th  e t h e r  (4 x 100 ml) .  A f t e r  w a s h i n g  wi th  w a t e r  and d r y i n g  with  m a g n e s i u m  su l fa te ,  
the  e t h e r  was  d i s t i l l e d  off and the r e s i d u e  d i s t i l l e d  in vacuum and the f r a c t i o n  with  bp 121-123 ~ (0.5 ram) 
c o l l e c t e d .  The  y i e l d  was  52 g (46%). The  o i l  c r y s t a l l i z e d  in the r e c e i v e r ,  mp 47-49 ~ ( f rom e the r ) .  The  
l i t e r a t u r e  g i v e s  mp 51-52 ~ [51 and mp 52-53 ~ [41. Found,  %: C 62.01; H 6.48. C13HtGOs. C a l c u l a t e d ,  %: 
C 6 ! .90 ;  H 6.38. 

R e a c t i o n  of P h e n o x y m a l o n i c  E s t e r  wi th  l ? - C h l o r o e t h y l  A c e t a t e .  4.6 g (0.2 mole)  of s o d i u m  was  d i s -  
s o l v e d  in 50 m l  of a b s o l u t e  e thanol ,  50.4 g (0.2 mole )  of m o l t e n  p h e n o x y m a l o n i c  e s t e r  was  r a p i d l y  added,  
then  24.4 g (0.2 mole )  o f / 3 - c h l o r o e t h y l  a c e t a t e ,  and the m i x t u r e  was  h e a t e d  with  s t i r r i n g  u n d e r  r e f l u x  at  
40-45  ~ fo r  20 h. On coo l ing  100 m l  of w a t e r  was  added  to the m a s s  and the o i l  e x t r a c t e d  wi th  e the r .  The  
e x t r a c t  w a s  w a s h e d  wi th  s o d i u m  b i c a r b o n a t e  so lu t ion  and d r i e d  wi th  m a g n e s i u m  su l f a t e ,  the  e t h e r  was  d i s -  
t i l l e d  off and the r e s i d u e  d i s t i l l e d  in v a c u u m  and  the  f r a c t i o n  with  bp 182-192 ~ (0.5 ram) c o l l e c t e d .  T h e y i e l d  
was  14 g (21%). The  th i ck  o i ly  l iquid  was  t r e a t e d  wi th  d r y  e the r ,  the  e t h e r  was  d i s t i l l e d  off and the o i l  d i s -  
t i l l e d  in v a c u u m  and the f r a c t i o n  wi th  bp 192-195 ~ (0.5 ram) c o l l e c t e d .  The  y i e l d  w a s  1.2 g (4%). 

To 1 g of the  s u b s t a n c e  was  added  5 m l  of 2 N a l c o h o l i c  p o t a s s i u m  h y d r o x i d e  so lu t ion .  A f t e r  24 h 
the  p r e c i p i t a t e  of p o t a s s i u m  s a l t  was  s e p a r a t e d ,  w a s h e d  wi th  a b s o l u t e  e thanol ,  d i s s o l v e d  in 1 m l  of w a t e r ,  
and a c i d i f i e d  wi th  coo l ing  wi th  N h y d r o c h l o r i c  ac id .  The  o i l  wh ich  s e p a r a t e d  was  e x t r a c t e d  wi th  e t h e r  (3 x 5 
ml ) ,  the  so lu t ion  was  w a s h e d  wi th  w a t e r  and d r i e d  wi th  m a g n e s i u m  su l f a t e  and the e t h e r  d i s t i l l e d  off at  15- 
20 ~ The  0.3 g of  o i l  which  r e m a i n e d  c r y s t a l l i z e d  on rubb ing .  The  y i e l d  was  45%. a - P h e n o x y - 7 - b u t y r o ,  
l a c t o n e - c ~ - c a r b o x y l i c  a c id  had  mp 111-116 ~ (decomp.) .  T h e r e  was  an u n r e s o l v e d  band 1715-1778 cm -1 in 
the  IR s p e c t r u m .  Found,  %: C 59.62; H 4.96.  CIiHt00 5. C a l c u l a t e d ,  %: C 59.50; H 4.51. 

E thy l  a - B r o m o - y - b u t y r o l a c t o n e - a - c a r b o x y l a t e  (II). To 10 g (0.063 mole)  of e thyl  7 - b u t y r o l a c t o n e -  
o : - c a r b o x y l a t e  at  40-45 ~ and i r r a d i a t e d  wi th  an e l e c t r i c  l a m p  pf power  200 W was  added  10.1 g (0.063 mole )  
of b r o m i n e  ove r  40 ra in .  The  m a s s  w a s  kep t  at  40 ~ fo r  2 h and d i s t i l l e d  in vacuum and the  f r a c t i o n  wi th  bp 
107-109 ~ (0.5 ram) c o l l e c t e d .  The  y i e l d  was  12 g (80%), n}~ 1.4870. Found,  %: C 35.46; H 4.10; Br  35.90. 
CTHgO4Br. C a l c u l a t e d ,  %: C 35.42; H 3.80;  Br  33.70.  T h e r e  w e r e  a b s o r p t i o n  bands  in the  IR s p e c t r u m  at 
1740 and 1790 cm - t .  
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Ethyl o~-Phenoxy-~/-butyr01actone-oz-carboxylate (I, R = C6H50). " To 5.9 g (0.04 mole) of potassium 
carbonate was added 25 ml of acetone and 4 g (0.04 mole) of molten phenol and the mixture was heated with 
s t i r r ing  at 40-45 ~ for  30 min. Then 10 g (0.04 mole) of ethyl a - b r o m o - ~ - b u t y r o l a c t o n e - a - c a r b o x y l a t e  was 
added and the mixture kept at 40 ~ for 2 h. The reaction mixture was t reated with 50 ml of water,  extracted 
with ether (3 • 30 ml), and dried with magnesium sulfate, the ether was distilled off and the oil that r e -  
mained distilled and the fract ion with bp 143-145 ~ (0.5 ram) collected. The yield was 3.3 g (31%). The co lor -  
less oil c rys ta l l ized rapidly in the air .  The mp was 65-66 ~ (from ether). Found, %: C 62.45; H 5.85;OC2H 5 
17.90. CI3Hi40 5. Calculated, %: C 62.50; H 5.60; OC2H 5 18.00. In the IR spectrum there were absorption 
bands at 1745 cm -i (carbonyl of the carbethoxy group) and 1778 cm -i (laetone carbonyl). 
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