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1 ,2 ,3 ,4-Tet rahydro-2-quinolone  and /3-6- (1 ,2 ,3 ,4- te t rahydro-2-quinolonyl )butyr ic  acid were  
obtained by condensation of acetanil ide with T -butyrolac tone  in the p r e sence  of a luminum 
chloride,  f i -n- (N-phenylbutyro lac tamyl)butyr ic  acid was obtaIned by carboxyalkylat ion of N-  
phenylbutyro lac tam with ~/-butyrolactone.  

We have p rev ious ly  demons t ra ted  the poss ib i l i ty  of C-alkyla t ion of benzimidazolone and its de r iva t ives  
with y - lac tones  to give 3 ,4-benzimidazolonylbutyr ie  acids and the i r  de r iva t ives  [1, 2]. Benzimidazol ine,  
which can be cons idered  to be an acyla ted  a roma t i c  amine,  p roved  to be v e r y  stable and did not undergo 
cleavage.  In a contInuation of our studies of the alkylation of n i t rogen-conta in ing a roma t i c  compounds with 
lac tones ,  we studied the condensation of acetanil ide and N-phenylbutyro lac tam with T -butyrolac tone .  The 
effect  of amide and l ac tam groupings on the direct ion of alkylation and the behav ior  of such a labile a lkyla t -  
ing agent as T -bu ty ro lac t aone  under  the conditions of the F r i e d e l - C r a f t s  reac t ion  was  examined.  

The fo rmat ion  of f l - (p-acetamidophenyl)butyr ic  acid during the reac t ion  of equ imolecu la r  amounts of 
acetanil ide and butyrolactone in the p re sence  of th ree  equivalents  of anhydrous a luminum chloride was r e -  
por ted  in [3]. However ,  we have shown that  1 ,23 ,4- te t rahydro-2-quinolone  (I) and f i -6 - (1 ,2 ,3 ,4 - t e t r ahydro -2 -  
quinolonyl)butyric acid (II) are  fo rmed  when the benzimidazolone- lac tone  ra t io  is different  (1:2) and the mix -  
ture  is heated  to 90-120~ under  the conditions of the F r i e d e l - C r a f t s  react ion.  

One of the poss ib le  paths of fo rmat ion  of 1 ,2 ,3 ,4- te t rahydro-2-quinolone  is alkylation of acetanil ide 
with f i -chlorobutyr ic  acid (the format ion  of in t e rmed ia te /3 -ch lo rcbu ty r i c  acid f rom butyrolactone under  the 
influence of a twofold to th reefo ld  exces s  of A1C13 was proved  by  specia l  exper iments )  in the  o-pos i t ion  with 
subsequent  cycloacylation.  Under these  conditions, the product  of the fur ther  alkylation of I - f l - 6 - ( 1 , 2 , 3 , 4 -  
te t rahydro-2-quinolonyl )butyr ic  acid (II) - is a lso fo rmed  in the p re sence  of excess  butyrolactone.  
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Thus s i x - m e m b e r e d  he te rocyc l ic  ni t rogen compounds are  fo rmed  under  the conditions that  we found; 
this may be of in te res t  as a method for  the one-s tep  synthes is  of 1 ,2 ,3 ,4- te t rahydro-2-quinolone  de r iva -  
t ives .  

The alkylation of T-butyro lac tone  with N-phenylbutyro lac tam in the p resence  of anhydrous a luminum 
chloride gives f i - (p -bu tyro lac tamylphenyl )bu tyr ic  acid (IIl). 
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The s t ruc tu res  of I - I I I  were proved unambiguously by data f rom the I_R, PMR, and mass spectra.  The 
IR spec t rum of I contains a band at 760 cm -1, which is charac te r i s t i c  for  an o-subst l tuted aromat ic  ring, 
amide bands at 1686 cm -1 (amide I band) and 1590 cm -1 (amide II band), and bands at 3200, 2960, and 2930 
cm -1, which are re la ted to the valence vibrat ions of the a romat ic  ring C - H  bonds [4]. The mass spect rum 
contains a molecular  ion peak with m/e  161, the magnitude of which corresponds  to the empir ica l  formula,  
and peaks of f ragments  with m / e  146, 128, 118, and 117, the possible paths for the formation of which are 
presented  in the scheme. The proposed sequence of the fragmentat ions are conf i rmed by the presence of 
peaks of the corresponding metastable ions in the spectrum. 
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An absorption band at 825 cm -1, which is cha rac te r i s t i c  for a 1,2,4-substi tuted aromat ic  ring, a band 
at 1740 em -1, which cor responds  tothe carbonyl of a carboxyl group, amide bands at 1650 and 1580 cm -1, 
and a broad band at 2500-3400 cm -1, which c o r r e s p o n d s  to the hydroxyl group of a carboxyl group in the 
dimeric  form [4], are observed in the IR spec t ra  of II. 

The methylene group of the side chain and the methylene group of the he te ro r ing  coincide and appear 
as a four -pro ton  quar te t  at 6 2.8-3.1 ppm in the P MR spect rum (in CF3COOH) , while two methylene groups 
give a two-proton multiplet at 63.4 ppm. A distinct s ix-proton doublet of two methyl groups (J =7 Hz) is 
observed at s t ronger  field (1.45 ppm). The protons of the phenyl ring appear as a complex multiplet at 
67.1-7.5 ppm. 

The IR spec t rum of III contains bands at 825 and 852 cm -1, which are charac te r i s t i c  for a 1 ,4-sub-  
stituted a romat ic  ring, bands at 1730 and 1646 cm -1, which are related to carboxyl and amide carbonyl 
groups,  respect ively,  and a broad band at 3400-3500 cm -1, which corresponds  to a hydroxyl group of a c a r -  
boxyl group in the dimeric  form [4]. The protons of the methyl and methylene groups of the side chain ap- 
pear  in the PM:R spec t rum (in CF3COOH) as doublet with chemical  shifts of 1.47 ppm (J =7 Hz) and 2.91 
ppm (J =8 Hz), respect ively:  the methylidyne group appears as multiplet at 63.55 ppm. The methylene 
groups of the he teror ing  appear as t r iplets  at 64.3 ppm (CH2-N) and 63.2 ppm (CH2C =O7 and a multiplet 
at 62.55 ppm (CCH2C). The protons of the phenyl ring appear  as a symmet r ica l  singlet at 6 7.6 ppm. 

EXPERIMENTAL 

The IR spec t ra  of KBr pellets were  recorded  with a UR-20 spec t romete r  with NaC1 and LIF pr i sms.  
The PMR spect ra  were recorded  with s JNM-4H-100 spec t romete r  at 34 ~ and an operating frequency of 100 
IVR-Iz. The s tandard was te t ramethyls i lane.  The mass  spect rum was recorded  with an MKh-1303 spec t ro -  
meter .  

1 ,2 ,3 ,4-Tetrahydro-2-quinolone (I). A64.0-g  (0.47 mole) sample of anhydrous aluminum chloride was 
added in small  port ions to a mixture of 21.6 g (0.15 mole) of acetanilide and 20.8 g (0.24 mole) of butyrol -  
actone in 380 ml of te t rachloroethylene.  The tempera tu re  of the mixture was then ra ised  gradually to 95 ~ 
in the course  of 1.5 h, and the mixture was then heated at this tempera ture  for 4 h. It was then cooled and 
decomposed with 200 ml of cold C 0~ 17% hydrochlor ic  acid, and the solvent was removed by steam dist i l la-  
tion. The residual  d a r k - r e d  solution was ext rac ted  with 200 ml of ether,  the ether  was removed f rom the 
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ext rac t ,  and the solid res idue was t r e a t ed  with hot sodium carbonate solution and f i l tered.  Cooling of the 
sodium carbonate  solution gave 1 ,2 ,3 ,4- te t rahydro-2-quinolone in 10% yield as a white c rys ta l l ine  substance 
with mp 96-97 ~ ( f rom water) .  Found: C 74.6; H 6.85%. C10ttllNO. Calculated: C 74.51; H 6.88%. 

f l -6 - (1 ,2 ,3 ,4 -Te t rahydro-2-qu ino lonyl )bu tyr ic  Acid (II). Acidification (to pH 1) of the sodium carbonate  
solution a f te r  separa t ion  of I yielded/~ -6- (1 ,2 ,3 ,4- te t rahydro-2-quinolonyl )but ry ic  acid as a white c r y s t a l -  
line substance with mp 233-235 ~ The yield was 3% of the theore t ica l  value.  Found: C 68.1; 68.3; H 7.02; 
7.04; N 5.27; 5.28%. C14H17NO 3. Calculated: C 67.99; H 6.92; N 5.66%. 

fl - (p-butyro lae tamylphenyl )butyr ic  Acid (II1). A 40-g  (0.09 mole) sample  of anhydrous A1C13 was 
added in smal l  por t ions  at room t e m p e r a t u r e  with v igorous  s t i r r ing  in the course  of 1.5 h to a suspension 
of 16.1 g (0.1 mole) of N-phenylbutyro laca tam,  8.6 g (0.1 mole) of ~/-butyrolactone in 150 ml of t e t r a -  
ehloroethylene.  The mixture  was s t i r r ed  for  30 min at room t e m p e r a t u r e  and for  3 h at 95 ~ It was then 
cooled and decomposed with a mixture of 100 ml of concentra ted  HC1, 100 ml of water ,  and 50 g of ice. 
The solvent was r emoved  by s t e a m  distil lation, the residue was cooled, and the resul t ing dark-brown oil was 
dissolved in hot sodium bicarbonate  solution. The w a r m  bicarbonate  solution was decolor ized with act ivated 
charcoal  and acidif ied to pH ~ 2-3 with dilute hydrochlor ic  acid: The crys ta l l ine  prec ip i ta te  was r e c r y s t a l -  
l ized f r o m  wa te r  to give 60% of a product  with mp 176.5 ~ Found: C 68.1; H 7.02; N 5.28% C14H17NO 3. Cal- 
culated: C 67.99; H 6.93; N 5.66%. 
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