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Abstract-The methyl group of 2-meth?i-5-phcnylox~zole I l l  has been 

1it.hiatcd with lithium diisopropylamide ILDAI and the resulting 1 i thio 

derivat.ive has been reacted with elrctrophiles to obLain 2-alkyl-S- 

Previously, we reported the ozonolysis of unsu'astit,~ited oxazole to afford formil- 

formamide which acted as the efficient and convenient formslnting reagent for the 

various nucleophiles such as amlnes and In addition, 2,4-disubst.itutrd 

oxazoles afforded diacylamines, while 4,5-disubst~tuted and P,4,5-trisubstiLut.ed 

onazoles were inert to a ~ n n e . ~  On the contrary, ozonolysis of 2,S-disubstltuted 

oxveoles gvie acid anhrdrldrs as wril as isoc>-nnic acid.2 Especially, osazolcs 

which had two different kinds of slibst.ituents gave mixed acid anhydrides such as 

acetic benzoic anhydride from 2-methyl-5-phenylosazole. 

In order to explore t.he synthetic utilities of t,his ozonolysis reaction, ire 

required v a r i o u s  hinds of 2-alk>-1 sl>bstit.uted 5-phrnyln~uznles. However ,  a Brent 

majority of preparatiie methods of oxazolas of thls t,rpe include some prRcticni 

inconveniences. Namely they use starting materials h-hich may be either unstahle or 

available with diffic~lties.~ For example, the o w z o l e  derivatives have been 

'1 
prepared from isonitriles, dia~oketonrs,~ or k e t o a ~ i d e s , ~  which are labile and 

require the rigorous reaction conditions for the ,>rnmotion of t.he product s~ields. 

The preparations from the cnmmercially avvilahle starting materials reqolre drastic 

reaction conditions such ua heating with concentrated sulfur~c acid or phosphorous 

~rychloride.~ The introduction of substitucnt groups on the ozazole ring has been 

attempted b~ the use of lithioosuzoies. ~lthuugh 5-lithiooxazoles react with 

f This paper is dedicated to ~ r .  T~tsuji Kametani in recognition of h ~ s  

brilliant contribution to the heterocyclic chemistry and his years  of service us 

Editor of HETEROCYCLES. 



alkil halides to give 5-alkylo~azoles,~ 2-lithionsaroles do riot give any useful 

product due to the pins-chain tautomerise. 
9 

Since methyl g r o ~ ~ p s  on heterocycles such as pyridines,l0 prr~midines" and 

i s o x n z o l ~ s ~ ~  are activated hy the electron-i;it.hdrawinp effect. o f  the het,erocycles, 

the methyl group generally reacts with various elect.rophilcs in the presence of 

strong bases. This chemical tendency of heteroc3-cles may also be rspected for 

oxuzoles. Tn fact., Z.4,5-trimethyloxaiole was lithihted un  the C-2 methyl group 

~ i t h  lithium diisopropylamidr ILUA) and then reacted with various electrophilcs. 
1 3  

Hoxever ~hrn?-l substituted 2-methylosazoles did not give any product upon treatment 

with L D A ,  while tiler reacted with electraphilos by the usc of huLyllit.hiurn.'3 

These facts indicated that thp methyl group on oxarole ring is quite sensitive to 

the nature of lithiating agents. Therefore, t.he reactlo" of 5-phenyl-2-methyl- 

oxazole Ill was performed with rlrctrophiles by the use of I.DA ?,r hutyllit.hium for 

the preparation of phrnylorazoles having the various substituent groups at C-2 

carbon on the axuzole ring. 

Results and Disoussion 

Although 1 was treated wiLh hutyllithium followed w ~ t h  methyl and r t h ) ~ l  iodide 

according to the Lipshutz's conditions, l 3  none of the desired product, could he 

obtained and the starting material was rrcoxered  complrt.ely Next, the reaction of 

1 with meth3~1 iodide using l.DA was per.fol.mcd. k'heii an equirnolar amount of methyl 

iodide and LDA was used for the introduction of a methyl m o ~ e t y ,  only low yield 

was realized, and therefore 5 equivalents each of rnethrl iodide and LDA were 

required in order to increase thc yields of products. When the ratio of methyl 

iodide to LDA was increased, the Formation of 2-isopropyl-5-pheny1oxaz0Ie l3al was 

suppressed. Further, 1 was treated with thc mixture of 1,D.l and methyl iadlde, no 

product vas detected and 1 r a s  recovered. From these  fact.^, methyl iodide seemed 

t , ~  consume I , D 4  very rapidly by the formation of N - m e t h y l d i i s o p r o p y l a c l i i n e .  

Therefore, 1 was treat.cd uith excess amount. or LDA and then m r t h ~ ~ l  lodidr was added 

in portions with intervals. As the result, the yield of 3a increased to iO X ,  

while the formation of 2-t-butyl-5-phen~losazol~ (4-1 was also formed. When methyl 

tosylata was used as a meth~lnting reagent, the main product was found to be 2a, 

but its yield w a s  rather low. 

In the rases of the other ilkyl halides, Lhe reaction profile of 1 was different, 

from that of methyl iodide, becausc the electrophilicity of bulky ulkyl halides 

such as ethyl iodide was depressed toward LDA. When a n  equimolar amount of ethyl 

iodide was treated uith 1.  2 - p r n p y l - 5 - p h e n y l o x i i z o l r  (2bl w a s  formed predominantly. 

Otherwise, 2 - ( 3 - p ~ n L y l ) - 5 - p h ~ n y l o ~ a z ~ l e  13b) was mainly obtained by the treatment 
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Tnhle. Reaction of Electrophiles on 2->lrt.hpl Group of 1 

? 
Run Electrophile Base Mol H a L i o  Yield 1 % )  

1 : Base : Elcctroohile 2 3 4 

?leI 

Ft T 

?le I 

Me1 

Ye1 

YcI 

MeT 

?leT 

Y e 1  

Me1 

? t 
?le I 

EIeOTs 

EtI 

EtI 

PhCH2 

I'hCH2 

p-TolCHO 

p-TolCO. Ye 
2' 

BuLi 1 : 1.5 : 1.2 

Bll1.i 1 : 1.5 : 1 . 2  

LDA 1 :  3 : 3  

L D A  1 : i : 4 

1 :  5 r.n,\ : 3 

1.D 1 :  6 : 6  

LDA 1 :  5 : 0.8 

I . D A  I :  5 : I 

I . D A  1 :  5 : 1 . 5  

LDA 1 :  5 : 3 

LDA 1 :  5 : 3 

LDA 1 :  5 : 1 . 5  

I D A  1 : 3.5 : 1.2 

1,DA 1 :  5 : 3 

LDA 1 : 3.5 : 1.2 

1 :  5 L D A  : 3 

1.031 1 : -1.9 : 1 . 3  

L D A  1 : 5 5  : 1 . 5  

0 0 0 

0 0 0 

t.race 0 0 

1 i 0 0 

6 n n 11 

6  6 0 0 

3 9 0 0 

3 3  3 2 0 

4 9 3 2 0 

5 .I trace 0 

0 i 0 15 

1 G 4 0 

6 0 0 0 

1 6  5R 0 

6 2 0 0 

0 6  5 0 

6 3 0 0 

5 8 0 0 

* Elclctrophile was added in one portion to the reaction m i ~ t u r e .  

* *  Ycths-1 iodide was addcd in three portions with 30 m i n  inter\.al t o  the 

reaction mlxturr. 



of 1 with excess amount of ethyl iodide. Also, an rquimolar amount of benzyl 

bromide reacted vith 1 to afford Z-iZ-phenyl]ethyl-5-phenyloxazole (PC), while 

excess beniyl bromide gave 2 - (  1,3-diphenyl-2-1>110p:-l  )-5-phe11y10x1~01 1 3cI. 

Similarly, the reartlon of 1 vith 4-methylbenznldrhyde and methyl 4-methylbenzoate 

afforded 2 - l 2 - h y d r o x y - Z - ~ 4 - m e t h y I p h e e y l l e t h y l ] - 5 - p h e y l o x z l  tZd1 and 2-(4- 

methylbrnzoyl1methyl-5-pheny1o~az~1e (Ze) respectively. 

In conclusion, the 2-methyl group of 1 was lithiated with LDA and the resulting 

lithio derivative reacted ulth various electrophilcs tn achieve thc preparat.ion of 

various 2-alkyl substituted 5-phenyloxazoles in moderate yields. 

EXPERIMENTAL 

The infrared spectra were measured on u JASCO A-3 infrared spectrophotometer. 'H- 

and 13c-nmr were recorded Using JEOL-100 (100 MHz1 spectrometer with trtramethyl- 

silanr as the internal standard. All melting points a r e  uncorrected. 

Preparation of 2-Methyl-5-phenyloxazole ( 1 ) .  

A mixture of I -pheny l - I -hydrosy -2 -e t . hy1bmine  110.9 3 ,  0.08 moll, acetrl chloride 

16.3 g. 0.08 moll and triethylaminc (16 mll in dichloromethane 1230 mll was  stirred 

for li h at room temperature. After removal of i-olitile material, the residue was 

dissolved in acet,one 1200 mll. The chromic acid solust.ion, which was prepared from 

chromium trioxide (16 g ) ,  c o n c .  sulfuric acid (16 mll and >cater IT0 mll, was 

gradually added to the acetone solution and st.irred at room temperature for another 

17 11. The rract.ion mlrture Tina est.rvcted vith dichloraniethane. Tile organic layer 

was washed with water, dried over anhydrous magnesium sulfate, and concentrated. 

The residue was heated at 1 4 0 ~ ~  vith c o n c .  sulfuric acid 110 m i  I for 15 min. After 

neutralization of the reaction mixture sith i % aqueous sodlum hydroxide, the 

product was est.racted w ~ t h  dichloromethane, and the combined organic layer uas 

washed with water, dried over anhydrous mvgnrsium sulfate, and concentrated. 2 -  

Methyl-5-phenrloxazoie ( 1 )  was obtained by distillutian, bp 100-110~~/5 mmHg, m p  

5 6 - 5 i o c  (lit.' mp 5g0c), yield 4.4 g (35 X I .  

General Procedure. 

Compound 1 in THF was added at - 7 8 ' ~  to t.he TIlF soluLion of LDA, which Gas prepared 

from lithium, butyl chloride and diisopropylarnine according t o  the method of 

Einhorn." After stirring for 30 mi" at - i x o c ,  the appropriate amount of electro- 

philr was added at -78Oc, and the solutionwas stirred for 17 h at room 

temperature, The reaction mixture was quenrhed with water, and extracted with 

dichloromethane. The organic layer was riashed with water, dried over anhydrou+ 

magnesium sulfate, and concentrated. The residue was chromatographed on silica gel 

with benzene-ethyl acetate mixture. Results were summarized in the Table. By the 
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c o m p a r i s o n  o f  the s p e c t r a l  data a n d  t h e  gas  c h r o m a t o g r a p h y ,  2a a n d  3a licre 

i d e n t i f i e d  w i t h  t h e  a u t h e n t i c  s a m p l e s .  
5  

2-t-Butyl-5-phenyloxazole (4a). 

Up 6 5 - i 0 ' ~ / 5  mmHg; lil-nmr ( 8 ,  CDCl31: 1. ,14 (911, s ) ,  i . 2 0  I IH,  s ) ,  a n d  7 . 2 - i . i  ppm 

i 5 H ,  m ) ;  "Gnrnr  ( 8 ,  CDC13j:  2 8 . 6  l q l ,  3 3 . 8  i s ) ,  1 2 1 . 5  I d ) ,  1 2 4 . 0  I d ) ,  1 2 8 . 0  i d ) ,  

1 2 8 . 4  ( a ) ,  1 2 8 . 8  i d ) ,  a n d  1 5 0 . 6  ppm I s ) ;  Mass C a l c d  f o r  C1311i5NO: 2 0 1 . 1 1 5 4 ,  k'ound: 

m/z 2 0 1 . 1 1 5 7 .  

2-Propyl-5-phenyloxezole (Zb). 

Bp 60-65OC/5 mmHg; ' ~ - n r n r  1.5, CDC131: 1 . 0 3  13H, t ,  J z i . 3  H z l ,  1  . 8 5  (211, s e x ,  J z i . 3  

H Z ) ,  2 . 7 9  ( Z H ,  t ,  ~ Z i . 3  H Z ) ,  7 . 2 0  i l ~ ,  s ) ,  a n d  i . 2 ~ - i . i  ppm I ~ H ,  m); 1 3 c - n m r  I S ,  

CDC131: 1 3 7  , 2 0 . 5  i L 1 ,  3 0 . 1  i t ) ,  1 2 1 . 7  I d ) ,  1 2 3 . 9  ( d l ,  1 2 8 . 0  ( d l ,  1 2 8 . 2  ( s ) ,  

1 2 8 . 7  I d ) ,  1 5 0 . 8  I s ) ,  a n d  1 6 1 . 3  ppin i s ) ;  Mass c a i c d  f o r  C  12H131'0: 1 8 i . 0 9 9 8 .  F o u n d :  

m/z 1 8 7 . 0 9 9 9 .  

2-(3-Pent~lj-5-pheny1oxazole (3bl. 

Dp 8 0 - 8 5 O ~ / 5  mmHg; l ~ - n m r  i s ,  CDC131: 0 . 9 1  IGH, t . ,  J : 7 .  H z ) ,  1 . 5 8 - 2 . 0 1  14H, m l ,  

2 . i 8  i I H ,  q u i n t ,  5 1 6 . 3  l l z l ,  5  I s ) ,  a n d  7 . 1 - 7 . i  ppm i 5 H ,  m l ;  13c-nmr  1 6 ,  

CDC131: 1 1 . 7  l q ) ,  2 6 . 2  I t ) ,  4 2 . 9  I d ) ,  1 2 1 . 5  I d ) ,  1 2 3 . 9  I ,  1 2 7 . 8  I d ) ,  1 2 8 . 3  I s ) ,  

1 2 8 . i  I d ) ,  1 5 0 . 5  1 - 1 ,  a n d  1 6 i . 0  ppm i s ) ;  ?lass C a l c d  f o r  CliHliNO: 2 1 5 . 1 : i l l .  F o u n d :  

m/z  2 1 5 . 1 3 0 9 ;  Anall C a l c d  f o r  ClqH1,NO: C ,  i 8 . 1 0 ;  H, 7 . 9 6 ;  N, 6 . 9 1 .  t o u n d :  C ,  

i 7 . 8 i ;  H, 8 . 0 3 ;  N ,  6 . 4 9 .  

2-(2-Phenyljethyl-5-phenyloxazole ( 2 ~ ) .  

Up 1 3 0 - 1 4 0 ° ~ / 5  mmHg; mp 4 3 - 4 4 ' ~ ;  ' ~ - n r n r  I S ,  CDC131: 3 . 1 3  1 4 H ,  6 1 ,  a n d  7.1-7.i ppm 

( I l H ,  m l ;  1 3 ~ - n m r  ( 6 ,  CDCl31:  3 0 . 1  i t ) ,  3 3 . 2  i t ) ,  1 2 1 . 8  I d ) ,  1 2 4 . 0  i d ) ,  1 2 6 . 1  I d ) ,  

1 2 8 . 1  I d ) ,  1 2 8 . 3  i d ) ,  1 2 8 . 5  I d ) ,  1 2 8 . R  ( d l ,  1 4 0 . 3  ( s l ,  1 1 1 . 0  i s ) ,  a n d  1 6 3 . 5  ppm 

I ;  Anal, C u l c d  f o r  C l 7 H l j K O :  C ,  81 .91) ;  H .  6 . 0 6 ;  2 ,  5 . 6 2 .  F o u n d :  C ,  8 1 . 6 9 ;  H, 

6 . 0 3 ;  Y ,  5 . 9 7 .  

2-(1,3-Diphenyl-2-p~opy1)-5-phen~10xazole (30). 

Bp 1 4 0 - 1 4 5 ° ~ / 5  mmHg; l ~ - r l m r  i s ,  CTlC131: 2 . 8 - 3 . 3  I-IH, m i ,  3 . 5 6  I l H ,  q u i n t ,  5 - 6 . 8  

H z  a n d  6 . 8 - 7 . 6  ppm i 1 6 H ,  m j ;  I 3 c - n m r  I S ,  CDC131: 3 9 . 6  I t ) ,  4 3 . 5  ( d l ,  1 2 1 . 7  ( d l ,  

1 2 4 . 0  i d ) ,  1 2 6 . 4  ( d l ,  1 2 8 . 0  ( d l ,  1 2 8 . 4  I d ) ,  1 2 8 . 7  i d ) ,  1 2 8 . 9  ( d l ,  1 2 9 . 9  l a ) ,  1 3 9 . 0  

I S ) ,  1 5 0 . 7  i s ) ,  a n d  1 6 5 . 5  ppm ( 8 1 ;  Mass C a l c d  f o r  C24H21NO: 3 3 9 . 1 6 2 4 .  F o u n d :  m / r  

3 3 9 . 1 6 2 0 ;  &gal, C a l c d  f o r  C24H21NO: C . 8 4 . 9 2 ;  H ,  6 . 2 4 ;  N ,  4 . 1 3 .  F o u n d :  C ,  8 4 . 4 2 ;  H ,  

6 . 3 6 ;  N, 4 . 1 6 .  

2-(4-Methylhenzoy1jmethyl-5-pheny10xa~ol (Zdj. 

T h e  m i x t u r e  o f  2d a n d  t h e i r  c n o l  isomer w a s  p r e p a r e d  f r o m  1 a n d  m e t h y l  & m e t h y l -  

b e n z o a t e ,  mp 9 9 - 1 0 0 ~ ~  l f r o m  h e x a n e l .  Tr (CHC13) :  1 6 9 0  ..-'; ' ~ - n r n r  ( 8 ,  CDCl31: 

2 . 3 8  13H, s l ,  4 . 4 8  1 1 . 4 H ,  s ) ,  6 . 1 2  ( 0 . 3 H ,  s ,  7 . 2 - 7 . 8  i 8 H ,  m l ,  a n d  i . 9 2  ppm I Z M ,  d ,  

J z R . 3  H z ) ;  1 3 c - n m r  ( 8 ,  CDC13) :  2 .  1 ,  3 9 . 1  I t ) ,  1 2 2 . 3  I d ) ,  1 2 3 . 8  I d ) ,  1 2 4 . 2  



( d l ,  125.4 I d ) ,  128.0 I d ) ,  128.3 ( d l ,  128.i i d ) ,  129.2 ( d l ,  129.5 i d ) ,  .pa  133.4 

I s ) ,  144.7 I s ) ,  152.2 I S ) ,  15i.9 I s ) ,  163.6 I S ) ,  192.1 I S ) ,  21.4 I q ) ,  83.5 l d i ,  

129.9 i s ) ,  131.5 1 6 1 ,  140.2 I s ) ,  a n d  162.6 ppm I s )  ; Anall C a l c d  f o r  C18H15N02: C ,  

77.96; H. 5.45; N ,  5.05. Found: C , ii.i8; H ,  5 5 ;  K ,  4.9i. 

2-[2-~4-Methylphenyl)-2-hyd~0~ylethyl-5-phenloxazole (Ze). 

Mp 1 2 6 . 5 - 1 2 7 ~ ~  l f r o m  benzene-hexane m i s t . u r r ) ;  'H-nmr ( 6 ,  CDC13): 2.33 13H, $ 1 .  

3.19 I Z H ,  d ,  Jz6.9 H z ) ,  4.0-4.1 I l H ,  b r o a d  s ) ,  5.21 I l H ,  t ,  J ~ 6 . 8  H z ) ,  a n d  i.O-i.65 

ppm i l O H ,  m ) ;  1 3 G n m r  I s ,  CDC131: 21.1 l q l ,  37.8 I t ) ,  71.2 ( d l ,  121.5 ( d l ,  124.1 

I d ) .  125.i ( d l ,  127.9 i s ) ,  128.3 ( d l ,  128.8 I d ) ,  129.2 ( d l ,  137.1 ( 5 1 ,  139.9 l s ) ,  

151.2 ( 3 1 ,  a n d  162.1 ppm ( s ) ;  &ull C a l c d  f o r  C18HliN02: C ,  77.40; H ,  6.13; h, 

5.01. Found :  C, i7.39; H ,  6.18; K ,  1.84. 
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