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2 - P h e n y l - 4 - a c y l o x a z o l i n - 5 - o n e s  (PA) a r e  used as in te rmedia tes  in the synthesis  of d thydrosphyngosine ,  
biological  p r e c u r s o r s  of po rphyr ins ,  and biotin analogs [1-3]. PA a r e  p repa red  by the reac t ion  of acid ch lo-  
r ides  in "~ -picol ine with hippuric  acid (I) or  its az lactonizat ion product ,  2 -phenyloxazol in-5-one  (II) [4]. The 
m a j o r  d i sadvantage  in this method for  the p repa ra t ion  of PA is low yield. 
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In o rde r  to increase the yield"~f PA, we studied the effect of var ious  po la r  additives on the yield of 2- 
phenyl-4-propionyloxazol in-5--one (iVa) obtained in the reac t ion  of excess  propionyl chlor ide  giN) with (I) at 
0 and 20~ The following addit ives we re  studied: KI, DMSO, DMF, A1203, CF3CO2H, EtCO2H, and Et4NI. The 
bes t  effect  is obtained for CFaCO2H, EtCO2H, and Et4NI , which give 70-80% yields  of (IVa) without significant  ta r  
format ion .  In the absence  of these addit ives or  in the p r e sence  of KI, DMSO, DMF, or  A1203, the yield of (IVa) 
is not g r e a t e r  than 50%. Attempts  to c a r r y  out C-acylat ion of (II) even in the p re sence  of CF3CO2H or  Et4N[ 
gave unsa t i s fac to ry  r e s u l t s .  

It is in teres t ing  to note that max imiz ing  the yield of gVa) requ i res  following a specif ic  o rde r  for  mixing 
of the r eagen t s :  adding ([IN) gradual ly  to a solution of (i) in T-p ico l ine .  Mixing in the r e v e r s e  o r d e r  gives only 
smal l  amounts of product  gVa). This effect  m a y  be at tr ibuted to the par t ic ipat ion of (Ilia) i t se l f  and not the acy l -  
pyr id inium ion (V) in the reac t ion  with (I). S imi lar  behavior  was a lso  found in our study of the reac t ion  of 4 -  
ch lo rome thy l -5 - (6 -ca rbe thoxyva le ry i - imidazo l in )2 )one  [5] with AcSH in 3 ' -pieol ine or  pyridine at 20~ The nu-  
cleophil ie subst i tut ion product ,  4 - a c e t y l t h t o m e t h y l - 5 - ( 6 - c a r b e t h o x y v a l e r y l ) i m i d a z o l i n - 2 - o n e  (VII), is formed in 
65% yield only upon the addition of chlor ide  (VI) to a solution of AcSH in pyridine or  T-p ico l ine .  In the case  of 
r e v e r s a l  of the o r d e r  of mixing,  ch lo r ide  (Vt) is conver ted  into pyr id inium sal ts  (vil la,b),  which a r e  incapable 
of reac t ing  with AcSH under these conditions.  
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Our finding of reduced e lec t rophi l ic i ty  for  (V) and (VIIIa, b) is not in accord  with the concept that hal ides  
a r e  act ivated by their  convers ion  to pyridinit tm sal ts  [6] 
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A reduc tion in the consumption of (IIIa) to i mole  with re tent ion of the yield of (IVa) is achieved by in!t ial ly c a r r y i n g  out 
the O-acylat ion of (ID in the p r e s e n c e  of t r i e thy lamine  in benzene accord ing  to Steglish and H6fle [7] and then 
.... ' ,  v 
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carrying out C-isomerization of the intermediate 2-phenyl-5-propoxyoxazole ([Xa) in 1/-picoline with added 
CF3CO2H~ 4- (/3-Carbomethoxypropionyl)- and 4- (6 -earbethoxyvaleryl) -2-)phenyloxazolin-5-ones (IVb, c) are 
prepared by this method starting with MeD2CCH2CH2COCI (IIIb)and EtO2C(CH2)4COCl (IIIc) and (If) through the 
intermediate O-acyl-2-phenyloxazolinones (IXb,c) in about 80% yield. 
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Azlactones (IVa) and (IVb) were identified by direct comparison with known samples [3, 8]. The structure 
of azlactone (IVc) was confirmed by acid cleavage to the hydrochloride salt of r acid Of) 
and the subsequent conversion of Of) to 4-(4'-carboxybutyl)imidazolin-2-one (XI)by the action of KCNO accord- 
[ng to our previous procedure [1]. 

E X P E R I M E N T A L  

The UV spectra  were taken in ethanol on a Specord UV-VIS spec t rometer .  The IR spectra  were taken as 
KBr pellets on a UR-20 spec t romete r .  The PMR spect ra  were taken on aVar ian  DA-60-IL spec t romete r  with 
HMDS as internal standard.  Thin- layer  chromatography was car r ied  out on Silufol UV-254 (UV and iodine va -  
por detection). 

2 -Phenyl -4-propionyloxazol in-5-one  (IVa)o A sample of 2 ml propionyl chloride (II[a) was added g radu-  
ally with s t i r r ing  to a solution of 009 g hippurlc acid (I) and 0.5 ml CF3CO2H in 10 ml dry 1/-picoline. The mix-  
ture was s t i r red  for an additional 5 h at  0~ diluted with water ,  and acidified with 1 :1  HC1. The precipitate 
was fil tered off, washed with water ,  and dissolved in 5% KOH. The fi l trate was acidified with I :1 HC1 and the 
precipi tate  formed was filtered off, washed again with water ,  and dried in the a i r  to yield 0.9 g (82%) (IVa) with 
mp ]93-195~ (dec.) ,Rf 0.72 (ethyl acetate ,  EA). Ilq spec t rum:  1455, 1500, ]555, ]570, 1780, 2600 cm -1. The 
same indices were found for a known sample of ([Va) [8]. The yields of (IVa) were 80-81% when ca r ry ing  out 
the react ion of 0.9 g (I) with 1.5 ml (IIIa) in the presence  of 1 ml CF3CO2H, 1 ml EtCO2H , or  2 g Et4NI in 10 ml 
1/-picoline at 20~ for 15 h. 

A sample of 2.5 ml Et3N was added gradual ly with s t i r r ing  to a solution of 1.4 g 2-phenyloxazolin-5-one 
(!I) [9] and ] ml (Ilia) in 45 ml benzene and maintained for ] h at 20~ The precipitate was removed by f i l t ra -  
tion. The fi l t rate was evaporated in vacuum. The residue was an oil containing 2-phenyl-5-propoxyoxazole  
(IXa) which underwent hydrolys is  with i :1 HC1 at 20~ for 12 h to give a mixture of hippuric and propionic acids.  

A solution of 0.3 ml CF3CO2H in 8 ml 3/-picoline was added gradual ly with s t i r r ing  and ice cooling to un-  
purified (K~a) obtained f rom 1.4 g ([I). The mixture  was s t i r red  for an additional 20 h at 0~ and treated with 
dilute HC1 and ice. The precipitate was removed by fi l tration, washed with water ,  and reprecfpitated f rom a 
basic solution using dilute HCI to yield 1.3 g (70%) ([Va) with mp 193-195~ (dec~ Rf 0.72 (EA)o 

2-Phenyl -4- (8-carbomethoxyva le ry l )oxazo l in -5-one  (IVb). A yield of 3.5 g (79%) (IVb) with mp 176-178~ 
and Rf 0.64 (EA) was prepared by analogy to the above 0roeedure from 2.4 g (II) and 2.3 g of the acid chloride 
of the monomethyl es te r  of succinic acid ([l~). IR spec t rum:  ]487, 1560, 1730, 1778 cm -i. The same indices 
were found for an authentic sample of (IVb) [3]. 

2 -Pheny l -4 - (5 -ea rbe thoxyva le ry l )oxazo l in -5 -one  ([Ve). A yield of 16.9 g (76%) (IVc) with mp 110-112~ 
(from EA) and lqf 0.74 (EA) was obtained by analogy to the above procedure  f rom 11.3 g ([I) and 14o7 g of the 
acid chloride of themonoethyl  es te r  o fad ip ic  acid ([Hc). IR spec t rum:  1490, 1555, 1730, 1775 cm -i. PMR 
s p e c t r u m  (CDC13, 5, ppm): 1.18 t (CH3) , 1.72 m (CH2CH2) , 2.31 m (CH2) , 2~ m (CH2), 4~ q (OCH2), 7.41 m, 
7.90 m (aromatic ring). Found: C, 64.14; H, 6.08; N, 4o49%. Calculated for CiTHipOsN: C, 64.34; H, 6~ N, 
4.41%. 

4- (4 ' -Carboxybutyl ) tmidazol in-2-one  (XI)~ A mixture  of 1.6 g (IVc) and 25 ml 1 :1  HC1 was heated at r e -  
flux for 3 h and then cooled to 20~ Benzoic acid was removed by fil tration and the fil trate was heated at reflux 
for 1 h with activated charcoal ,  and evaporated in vacuum to yield 0.79 g of the hydrochlor ide salt  of g - k e t o - ~ -  
aminoenanthic acid (X) which was used in the next step without additional purification. For this purpose,  (X) was 
dissolved in 11 ml water ,  and KCNO was added to give pH ~7o The mixture was maintained for 24 h at 20~ 
and then acidified with dilo HCI~ The precipitate was removed by fil tration, washed with water ,  and dried in the 
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a i r  to yield 0~ g (76%) (XI) with mp 239-241~ (from ethanol) and Rf 0.47 (1:4 e thano l -EA) .  PMR spect rum 
(CF3CO2H, 5, ppm): 1.35 m (CH2CH2), 2.20 m (CH2C=C , CH2CO), 6.13 s (HC=C)~ Found: C, 51o56; H, 6.64; 
N, 14.55%. Calculated for  CsH1203N 2" 0.1H20: C, 51.49; H, 6.62; N, 15.00%. 

4-Ace ty l th iomethyt -5-  (earbethoxyvaIeryl)  i rnidazol in-2-one (VII). A sample of 0.3 g 4 -ch lo rome thy l -5 -  
(5-carbethoxyvalery l ) imidazol in-2-one  (VI) [10] was added to a solution of 0.11 ml AeSH in 4 mt d ry  pyr tdme,  
s t i r r ed  for 3 h at 20~ diluted with 15 ml water ,  acidified with dil. HC1 to p H ~ l ,  and then maintained for 3 h at 
0~ The precipi ta te  was removed by f i l t ra t ion,  washed with water ,  and dried in the a i r  to yield 0.22 g (65%) 
(VII) with mp 110-111~ and Rf 0.25 (EA). The sample of (VII) did not give a depressed  mixed melt ing point 
with an authentic sample [11]. 

44Z.(_t:'gridinium-1 ' -me thy l ) -5 -  ((3- earbe thoxyvalery l ) imidazol in-2-one  Chloride (VIIIa). A sample of 0.3 g 
(VI) was added to 0.4 ml d ry  pyridine and maintained for  4 h at 20~ The preeipi ta te  was f i l tered off,  washed 
with pyridine and then with e ther  to yield 0~ g (44%) (VIIIa) with mp 165--167~ and Rf 0.56 ( 7 : 2 : 1  i - P r O H -  
NIt4OH-H20)~ UV spec t rum:  kma x 260, 310 nm~ PMR spec t rum (CF3CO2H , 6, ppm): 1.17 t (CH3) , 1.65 m 
(CH2CH2), 2.37 m (CH2CO2C2H~, 2~ m (CH2CO), 4.12 q (OCH2), 6.00 s (CH2N), 7.93 m (pyridine ring). Found: 
C, 51.10; H, 6~ N, 11.29; C1, 9.82%~ Calculated for ClzH12C1N304: C, 55o51; H, 6.03; N, 11.42; CI, 9.64%. 

4- (~/-Pico!inium-1 ' -meth l ~ 5 : ( 6 - c a r b e t h o x y v a l e r y l ) i m i d a z o l i n - 2 - o n e  Chloride (VIHb). A sample of 0.65 
g (55%) (VIIIb) with mp 166~167~ and l:If 0.57 ( 7 : 2 : 1  i - P r O H - N H 4 O H - H 2 0  ) was obtained by analogy to the 
above p rocedure  f rom 0.9 g (VD and 5 ml '~-pieol ine  at 20~ for  30 min. UV spec t rum:  Xma x 256,305 nm. 
PMR spec t rum (CF3CO2 H, 6, ppm): 1.0~0 t (CH3) , 1.60 m (CH2CH2) , 2.20 m(CH2CO2Et),2.33 s (CH3), 2.50 m 
(CH3CO), 3.86 q (CH20), 5060 s (CH2) , 7.44 m,  8.44 m (y-p ie . l ine  ring). Found: C, 53.53; H, 6.49; N, 11.04; 
C1, 8.97%. Calculated for C18H25C1N304: C, 54.07; H, 6.55; N, 10.51; C1, 8.87%. 

~ i o a c e t a t e  (VII) was not formed by the action of AeSH on salt  (VIIIa) or  (VIIIb) in pyridine o r  y -p ie , l ine ,  
r e spec t ive ly ,  at 20~ for 3 h. 

C O N C L U S I O N S  

1. A posit ive effect  was found for  t r i f luoroace t ie  acid,  pripionie acid, and te t rae thylammonium iodide on 
the format ion of 2-phenyl -4-propionyloxazol in-5-one  f rom propionyl chlor ide and hippurie acid in 7 - p i e , l i n e .  

2. A prepara t ive  method was developed for  the synthesis  of 2 -phenyl -4-acy loxazol in -5-ones  using acid 
chlor ides  in benzene with subsequent O-*-C i somer iza t ion  of the in termedia te  2-phenyl -5-acyloxyoxazoles  in 
7 - p i e . l i n e  in the p resence  of t r i f luoroaeet ic  acid. 

3. Reduced e leet rophi l ie i ty  was found for N-acylpyr idinium salts and 4 - ~ y r i d i n i u m - l ' - m e t h y l ) - 5 - 5 - c a r -  
bethoxyvaleryl)  im idazolin-2-oneo 
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