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Abstract- 3.5-Disubstituted 4-lithioisoxazoles w e r e  synthesi- - -- - ----- 
zed selectively and in good ylelds by exchange between 

4-bromoisoxazoles and n - ~ u L i  as it is proved carbaxylation. 

Reactions of 3,5-disubstituted 4-lithioisoxazoles vith 

saturated or o,p-unsaturated carbonyl compounds, esters, 

nitriles and amidea allow the introduction of carbon-chains 

vith different functionality at C-4. 

INTRODUCTION I 
several applications of isoxazole derivatives a s  equivalent synthons of 

p-diketones, p-aminoenones, etc.'.', require the presence of a l k y ~ ,  aikenyl, 

acyl or another group referable to them at C-4 position of heterocyclic system. 

A S  4-slkyl- and 4-acylisoxazoles cannot be obtained by dlrect alkylation or 

acylation of the ring according to FbC ' , the development of methods to make 

possible the heterocycle 4-carbosubstitution has a great synthetic interest. 
I ~ I  

As a mope immediate way, it has been studled 4-halo- and 4-hydroxyelkylations 
 SO^,% 

of isoxazole compounds and the use of 4-lithio derivatives or Grignard com- 
12 

pounds as intermediates . 
In this paper, the synthesis of 3.5-disubstituted 4-lithioisoxazoles and their 

behaviour vith several types of electrophile compounds is studied. The extent 

of the direct lithiation of the isoxazole ring at C-4 position depends on 

the nature of substituents at the C-3 and C-5 positions " .  The methyl groups 

at C-5 are pareiculary acid toward n-butyllithiurn and their metalation 1s 

a l w ~ y s  the predominant reaction '"". Although the alkoxy and thioalkoxy groups 
18 

at C-3 position facilitate the lithiation at C-4 . this lithiation only happens 

exclusively when the substrate is a 5-arylsubstltuted isoxazole l o .  Although 

the presence of an atom of chlorine at C-5 facilitates the metalation at C-4",the 

preparbtion of 3.5-dimethyl-4-lithi0iioxaz01e ( 2 )  by exchange between 3.5-dime- 

thyl-4-iodoisoxazole and n-butyllithium" . opens an alternative pathway of 

4-lithiation with interesting prospects. The intermediate ( 7 )  has been used 

in the synthesis of 1.4-benzodiazepines ' and benzylpiperazines of potential 
,z 

pharmacalogical interest and in several processes of 4-silylatian and 4- 

stannylation of isoxazole derivatives". 



RESULTS A N D  D ISCUSSION 

The impossibility t o  apply direct metalation a t  C-4  pasitlon h a s  b e e n  proved 

~n several preliminary experiences carrled out with 3-methyl-5-phenyl- (2) 
and 3.5-diphenylisoxazole ( 3 ) :  t h e i r  reactions wlth n-butyllithlum followed 

by carbon d i o x i d e ,  propionaldehyde or benraldehyde lead t o  the results summarised 

in Table I. 

1 2  
3 0 ;  R = R  M e ,  n=l 

1 2  
3 1 ;  R = R  = M e ,  n=2 

Scheme 1 

- 668 - 
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Table I 

Reactions of 3-methyl-5-phenyl- ( 2 )  and 3,s-diphenylisoxazole (3) vith n-butyl- 

lithium 

Products (%I a ~ s ~ ~ ~ z o l e  Time 4-Li-deriv. Electroph. Time 

(hl ( h) 

2 - 2 8 EtCHO 6 23(111, 25(22), z(40) - 
2 3 8 PhCHO 6 il(31, YC(29). Z(381 - - 

3 - 1.5 - C02 -b 121101, _3(76) 9 

3 2 9 - - EtCHO 2 2819). 2(73) 

aylelds refer to pure products, lsolated usually by column chromatography, except 

13 and 14, obtained as a mixture vith 25 and 26 compounds, respectively. 

and ldentlfied from the NMR spectra o f  the mixture. 

b ~ ~ 2  is made bubbled to saturation. 

on the contrary, formation of 4-llthio derivatives 12, 5 .  3 )  takes place satls- 

factorily when 4-bromo-3,s-dimethyl- ( a ) ,  4-bromo-3-methyl-5-phhnyl- ( 5 )  and 

4-bromo-3,5-diphenylisaxazale (61 react wlth n-butyllithium. Although the 

position of exchange equilibrium depends on the nature of the groups attached 

to the halogen and to the metal " ~ "  , Z, and 9 are obtained selectively and 

in good or acceptable yields, as it is proved by carboxylation (Table 11). 

Table I1 

Reactions of 4-bromo-3.5-dimethyl- ( A ) ,  4-bromo-3-methyl-5-phenyl- 15) and 

4 - b r o m o - 3 , 5 - d i p h e n ~ l i S 0 0 0 0 0 1 ~  (6 )  with n-butyllithium followed by C O ~  

Isaxazole Time(min1 4-li-deriu. Products 1%) 
b 

a ~ 0 2  is made bubbled to saturation. 

b'fielas are referred to purified products. 



Reactions of L ,  8 and _9 vith saturated or n,p-unsaturated carbonyl compounds, 

allow the union to C-4 position of very different carban-chains to give the 

respective alcohols (vith cyclic ketones they give the respective olefins) 

with yields dependent on the nature of groups attached to C-3 and C-5 (Table 111). 
1 1 . 1 1 . 2 1  

which steric hindrance upon C-4 increases with their size 

Table 111 

~ ~ ~ c t i o n ~  of 4-lithia-3.5-dimethyl- ) 4-lithio-3-methyl-5-phenyl- ( 8 )  and 
4-lithio-3,5-diphenylis~xaZ01e ( 9 )  vith oxocanpounds 

4-Lithioisox~zole 0x0 compound Timelh) Products ( % l a  

EtCHO 

PhCHO 

PhCH=CHCHO 

CH2=CHCH0 

EtCOMe 

PhCOMe 

Me C-CHCOMe 
2 - 

PhCH=CHCOMe 

cyc10C H 0 
5 8 

cycloc H 
6 lo0 

EtCHO 

PhCHO 

EtCHO 

PhCHO 

15 (60). 1 (19) -- 
16 (591, 1 (6) -- 

17 (80). 1 (101 - - 
18 (90) -- 

19 (SO), 1 (45) -- 
23 (70) -- 
24 (64). & (3) -- 
21 (95) -- 
22 (95) -- 
Polymer 

30 (72). (17) -- 
31 (69) 

25 (20). 2 (40) - - 
26 (25). (27) -- 
ZP (48). 3 (351 

2' (15). 3 (73) 

%ields are referred to pure isolated products. 

Reactions of 4-lithioisoxazoles vith N,N-dialkylamides take place also as 

usual and give 4-acylderivatives in acceptable or high yields; nitriles without 

acid hydrogens in o position lead likewise to 4-acylisoxazoles after acid 

hydrolysis of respective imines. Finally, the resultant products of the reactions 

of 2 with esters are tertiary alcohols (conventional esters) or 3.5-dimethyliso- 

xazol-4-carboxylic acid derivatives (ethyl chloroformate and ethyl carbonate). 

The results of these reactions are summarised in  able IV. 
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Scheme 2 

Table IV 

Reactions of 4-lithiois~~azoles with amides, nitriles and esters 

4-Li-deriv. Substrate Exptal. C ~ n d . ~  Products ( % )  

7 MeCONMe2 -780, gh; 25', Zh 33 (64). 1 ( 1 1 )  - -- 
7 phCONMe2 -780, gh; 2s0, Z h  34 (41)- 1 140) - 
8 HCONMe2 -7a0, gh; 25O. Zh 35 (45)- 1 153) - -- 

h 
9 HCONMe2 -780, 6 ; 25O, Zh 36 (30)s 3 162) - -- 
7 PhCN -780, 6h; 25'. Zh $c (85)-34_ (90) - 
7 MeCN -780, gh; 2s0, zh Polymer - 
7 PhCH-CHCN -780, gh; z 5 - .  zh Polymer 
- 

7 MeC02Et -780, gh; 250, ih 38 116). 1 1 2 5 )  
- -- 
7 nPrCO Et -7B0, gh; 25', lh 39 (44). L 129) - 2 

7 CICOaEt -780, qh; 250, lh 37 (731, 1 14) - -- 
7 c O ( O E ~ ) ~  -78.. 4h; 25°. lh 37 180). 1 12) - -- 

a ~ t  has been used in all these c a s e s  n-BuLi in molar ratio substrate:organometa- 

Ilic=l:l,l in dry Et20 or THF (the result are the same)  and under dry nitrogen 

atmosphere. 

b ~ i e l d s  are referred to pure products, isolated by column chromatog,raphy on sili- 

ca gel vith dichloromethane as eluent. 



EXPERIMENTAL 

Meltlng points are uncorrected. The infrared spectra were recorded for potassium 

bromide pellets in the c a s e  of solids or film in the case of liquids, using 

a Perkin-Elmer Model 577 spectrophotometer. Nuclear magnetlc resonance spectra 

w e r e  determined at 60 MHz on a Hitachi-Perkin-Elmer R-24 B and a Varian T- 

60 A spectrometers using CDC13 and CC14 s o l u t i ~ n s  and TMS a s  standard reference: 

chemical shifts were measured in the S scale. Electron ionization mass spectra 

were obtained on a Hitachi PMW-6L. Elemental analysis vere measured on a Perkin- 

Elmer 240 0 analyzer. Merck silicagel 60 was used for column chromatography. 

solvents and reagents vere purified by conventional methods. 

Isoxazole synthesis ------------------- 
3,5-~irnethylisoxaaa1e I*(:), 3 - m e t h y 1 - 5 - p h e n y 1 i s ~ ~ a a a 1 e  z1(2 ) ,  3.5-diphenylisoxa- 

z s  
=ole (3Ivere prepared by established procedures; 4 - b r o m o - 3 , s - d i m e t h y l i ~ o x ~ z o -  

~ e "  (<).4-bromo-3-methyl-5-phenylisoxazole ( 5 )  and 4-bromo-3.5-diphenylisoxazo- 

l e  (6-1 w e r e  prepared by treating the respective 3.5-disubstituted isoxaroles 

vith bromine and nitric acid according to the literature methodsze. 

Metalation " ' _ S ~ ? : ~ L S U ~ ~ ~ L ~ ~ ! ~ ~ ~ - ~ S O I B Z D ~ S S ~ ~ G ~ - S ~ ! ~ ~ S ~ ~ ! ~ % S ~ ~ ~ = ~ S L D ~ ~  
A solution of the isoxazale (0.018 moles) in dry tetrahydrofuran (50 ml) in 

a dry flask was cooled to -75°C (solid CO -acetone). n-Butyllithiurn (12.5 rnl of 2 
1 . 6 ~  solution in hexane. 0.02 moles) was added slowly under dry nitrogen. The so- 

lution was stirred and the temperature kept at -75'C for the suitable time 

(Table I). The mixture was treated vith solution of the appropriate carbonyl 

substrate (0.018 moles) in 25-30 ml of dry tetrahydrofuran. The reaction mixture 

w a s  then stirred at -75'C for 2 to 6 h. After addition of water, the solution 

was stirred until it reached ambient temperature, then the layers vere separated 

and the a q u e o u s  layer extracted with ether. The combined extracts v e r e  dried 

(Na2SOq) and evaporated to give the crude products. The products were separated 

and purified by distillation, cry~tallitation or column chromatography. 

3- ( 2 - ~ r ~ ~ ~ z ~ ~ u f z ~ l : 5 : ~ k e % r I L ~ ~ x a ~ 0 I e ~ ~ ~ i L ~ l - - - ? ~ d ~ - - ~ : ~ L : k z i ~ ~ 1 ~ e ~ ~ e ~ L l : ~ : ~ ~ i k ~ L :  ------ 
?:ehs~~l isoxs~ole-L?~l  
Metalation of isoxazole ( 2 )  with n-BuLi followed by treatment with propional- 

dehyde gave a mixture of (13) and ( 2 2 ) .  The 3 - ( 2 - h y d r o x y b u t y l ) - 5 - p h e n y l i ~ ~ x ~ z ~ 1 e  

(13) w a s  identified from the i ( -nmr  spectrum of the mixture (CCI 1 :  7.65-7.15 
4 

( m ,  5 ~ 1 ,  6.25 I s ,  lH), 4.00-3.70 ( m ,  lH), 2.80 (d, ZH), 1.90-1.20 ( m ,  ZH), 

1.00-0.60 (t, 3H). 

4 - ( l - ~ y d r o x y p r o ~ y l ) - 3 - m e t h y l - 5 - p h e n y l i ~ ~ x a a o 1 e  ( 2 5 ) .  white solid from methanol- 

water. mp 68-71°C. The ir (KBr): 3450. 3120. 1620 cm '' ; 'H-nmr (CC14 ) :  7.50- 

7.00 ( m ,  5 ~ 1 ,  4.50 It, IH), 3.40 (br s ,  IH), 2.10 ( s ,  3H), 1.60 ( m ,  2H), 0.85 

(t. 3 H )  Nmr integration indicated that the ratio of (551 to (131 was 2:l. 
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3 - ( 2-Ph-rL~?=!xGrr~~ef ! ! Y ~ L I ~ : P ~ ~ ! ~ L L S ~ F . ~ ~ ~ L ~ - - - L ~ ~ L - - - ! ~ G - - - ~ ~ L ! ~ G ~ E ~ Y ~ ~ ~ ~ Y L L ~ ? ~  - -- - - -- - - 
m e t h y l - 5 - ~ h e e ~ 1 i i i x a z o 1 e  (261 - - -- - -- - 
~ ~ t a l a t i o n  of isoxazole ( 2 )  vith n-BuLi followed by treatment with benzaldehyde 

gave a mixture of ( 1 4 )  and (?!I. The 3-(2-phenyl-2-hydroxyerhyl)-5-phenylisoxa- 

(15) w a s  identified from the 'H-nmr spectrum of the mixture (CC14 1 :  7.50- 

6.90 ( m ,  lOH), 6.10 (s, lH), 4.80 (t, lH), 4.30-4.10 (br 8 ,  IH), 2.95 (d, 2H). 

n-(Hydroxybenzyl]-3-methyl-5-pheny1isoxazol (161, white solid from methanal- 

water, mp 88-90°C. The ir (KBr]: 3400-3100, 1620 cm-I ; '~-nrnr (CC14 1 :  7.40- 

6.80 ( m .  10H1, 4.65 (t, lH), 3.50 (br s ,  1Hl. 1.80-1.30 ( m .  2H). 0.70 i t .  3H). 

4 - ( l - H y d r o x y p ~ ~ p ~ ~ ~ ~ ~ I ~ ~ d i p h e n y l ~ s ~ ~ a a a l e  2 white solid from methanal- ----------- 
water, mp 135-137°C. The ir ( K B r )  : 3360, 1630. 1380 cm-l; 'H-nmr (CDCI3): 7.80 - 

7.10 ( m ,  10H). 4.65 (t, lH), 3.50 (br s ,  1H1, 1.80-1.30 ( m ,  2H), 0.70 (t, 3H). 

3 , 5 - D i p h e n y l i s ? ~ a z o l e - 4 - c a a b b b y ~ i c  ------------ acid (12) 

The 4-lithio-3.5-diphenylisox~z01e was made in the same way as described before 

and the mixture was stirred for 1 h, poured into e x c e s s  dry ice and allowed 

to warm to room temperature. The product w a s  extracted vith ZN sodium hydroxide 

solution. The basic solution was acidified vith dilute hydrochloric acid and 

the resultant solid was filtered and recrystallised from ethanol-water to 

yield 3 , s - d i p h e n y l i s o x a z o l e - 4 - c a ~ b b b i l i c  acid (11) as a white solid, rnp 234- 

236OC. Anal. Calc for C16H11N03: C .  72.45; H ,  4.15; N. 5.28. Found: C. 72.53; 

H ,  4.24; N ,  5.21. The ir (KBrl: 3300-2700, 1725, 1605 cm-l: '~-nrnr (DMSO-d 1.800- 6 ' 

7.10 ( m ,  11H). 

~ : t a L ~ & ~ o ~ - r l - 3 , 2 : ~ I ~ ~ b ~ 4 1 t ~ & e d ~ i : b r o m r L ~ o ~ . ~ ~ o L e ! - ~ ! G - ~ ~ ~ S : 9 ~ ~ ~ ~ - r ~ e ~ ~ i E 2 S  
The general procedure used in these reactions is slmilar to method for 3,5- 

d i s u b s t i t u e d  isoxazoles. 

In the reactions with 4-bromo-3.5-dimethylisoxazole (41,  dry diethyl ether 

was used as solvent and the organic substrates ( 0 x 0  compounds, esters., nltrlles 

and arnides) were added to reaction mixture just after formation of organolithlum 

compound. The reaction products were separated and purlfied by distillation 

under reduced pressure and crystallization. 

1n the case of 4-bromo-3-methyl-5-phenyli~oxaaa1e (51 and 4-bromo-3.5-diphenyl- 

isoxazole ( c ) ,  the solvent was dry THF and the metalation reaction time was 

2 0  mi". The products w e r e  separated by column chromatography an silica gel 

with dichloromethane as eluent. 

4-(1-Hydroxyethy1)-3,s-dimethylisoxazole (151, colourless liquid, bp 93-94OC .............................................. 
at 1 mm. The ir (film): 3350, 1630. 1370 c K 1  ; 'H-nmr (CC14 ) :  4.60 lq, 1H), 

3.80 (br s ,  lH), 2.30 (s, 3H), 2.10 ( s ,  3H1, 1.35 (d, 3Hl; m s :  m / z  (relat~ve 

,,intensity) 141 M+ (131, 123 ( 6 1 ,  126 (751. 84 (591, 66 (I4), 43 

~ - ~ 1 - H y d r o x y p ~ o p y 1 ~ - 3 ~ ~ ~ d i i e t h y 1 i ~ ~ ~ ~ ~ ~ ~ ,  ~010ur1ess liquid, bp 102-103°C 

at 1.4 m m .  The ir (film): 3400, 1635, 1380 cm-' ; $I-nmr (CC14 1 :  4.30 (t, 1"). 

3.60 (br s ,  IH), 2.35 ( 5 ,  3H), 2.15 ( s ,  3H), 1.95-1.25 ( m ,  2H), 0.85 (t, 3H); 

m s :  / (relative intensity) 155 M+ (101, 137 (41, 126 (1001, 84 (81). 66 (13) , 
4 3  (1001. 



4-(1-Hydraxybenzyl)-3.5-dimethylisoxaaole i L  cO1ourleSs liquid, bP l4OSC 

at 0.2-0.3 m m .  The ir (film) : 3350. 1630, 750. 700 cm 'l ; b-nmr (CC14 ) : 7.20 

( 8 .  5H), 5.60 ( 6 ,  1H). 4.05 (br e .  IH), 2.25 (s. 3H), 2.00 ( 5 ,  3Hl; ms: m/, 

(relative intensity) 203 M' (621, 182 (21). 126 (68). 107 (loo), 84 (59), 

66 (13). 43 (86). 

4-(1-Hydroxy-3-~henyl:l=pf~pe~yIl~3~~:gime~$yLI~o~h~cie~~~~_1_8J-, white solid ------ ---- 
from ethanol-water, mp 72'C. Anal. Calc for C14H15N02: C, 73.36; H, 6.55;N,6.11. 

Found: C, 73,25 ; H, 6.51; N ,  6,17. The ir (KBr): 3300, 1630, 980, 750, 690 

cm-'; b-nmr (CC14): 7.20 ( s ,  5H), 6.45 (d, J=16 Hz, IH), 6.20-5.90 ( m ,  lH), 

5.00 (d, J=4 Hz, 1H1, 3.80 (br s ,  lH), 2.30 ( 3 ,  3H), 2.10 ( s ,  3H). 

4 - ( l - H y g ~ ~ ~ + ~ ~ ~ l l - 3 , 5 - d i i i t ~ y ~ ~ ~ ~ ~ ~ a o l e  1 colourless liquid, bp 102-103'C at ------ 
1.3 m m .  Rnal. Calc for C8H1102N: C. 62.74; H. 7.19; N. 9.15. Found: C, 62.65; 

H, 7.15; N, 9.31. The ir (film): 3460. 1630. 985. 920 cm-l ; '~-nrnr (CC14 ) :  

6.25-5.70 ( m ,  1H1, 5.25 ( m ,  ZH), 3.90 (br s ,  1H1, 2.30 ( s .  3H1, 2.10 ( s ,  3H). 

4-(l-Hydroxy-l-methy1-3-phenyl-2-propeeyl-3 5-dimethylisoxazole (20) by disti - 

llation gave polimeric compound. The ir (CC14): 3380. 1665. 1605, 965. 680 

'~-nmr: 7.00 i m ,  5H1, 6.35 (d, J=15 Hz, 1H1, 6.20 (d, J=15 Hz, lH), 3.60 (br 

S ,  IH), 2.30 2 3H). 2.10 ( s .  3HI. 1.60 ( s ,  3H). 

~ ~ ~ : ~ y ~ f ~ y : ~ I ~ : ~ p h ~ E Y . L = ~ : E f o ~ ~ ~ y ~ ~ : ~ I :  white solid 

from ethanol-water, mp 101-103°C. The ir (CC14 ) :  3600. 3360, 1615, 980, 700 

cm-l; b-nmr (CCl3D1: 7.50-7.00 ( m ,  10H), 6.50 ( a ,  2H1, 3.40 (br s ,  lH), 2.10 

( s ,  3H1, 1.90 ( 5 ,  3H); m 5 :  m/z  (relative intensity1 305 M' (91, 260 (12), 

209 (24). 131 (271, 105 (loo), 43 (42). 

kil=~"~fy:&L~:"_d2eth~~:2=::~e~~1)-335-dLmet$y~i~c~+fcL~-i~, colourless li- 

quid, bp 137-139'C at 1.5 m m .  Anal. Calc for C11H1 8 0 2 N :  C, 67.32; H, 9.24; 

N. 7.14. Found: C. 67.21; H, 9.44; N. 7.13. The ir (CC14): 3620. 3400, 1670, 

1625. 1375. 1370 cm-l; '~-nmr (CC14): 5.50 (br s. lH), 2.80 (br s ,  IH), 2.40 

( 5 .  3H), 2.10 ( s .  3H), 1.70-1.50 (3s. 9H). 

! : i l : E r ~ ~ o ~ ~ : i ; ~ e t ~ y ~ e ~ e ~ y ~ L - 3 ~ 5 - d i i i t h y  white solid from etha- 

nol-water, rnp 65-66'C. Anal. Calc for CgH15 02N: C, 63.90; H, 8.87; N ,  8.28. 

Found: C, 64.02; H, 8.84; N. 8.23. The ir (film): 3400. 1620 crn-'; 'H-nmr (CC14): 

2.95 (br s ,  1H1, 2.40 (s, 3H), 2.15 ( s ,  3H), 1.90-1.30 (ni, 2H), 1.45 ( 5 ,  3H), 

0.80 (t. 3Hl. 

! : ~ ~ : ~ ~ ~ f y : ~ ; ~ ~ & $ ~ ~ ~ z ~ 1 ) - 3 ~ 5 - d i i e t h y l ,  white solid from 

ethanol-water mp 99-l0O0C. Anal. Calc for C 13H1502N: C. 71.87; H. 6.96; N, 6.45. 
-1 1 Found: C. 71.79; H, 7.01; N ,  6.48. The ir (KBrl: 3360, 1625. 750, 695 cm- ; H-nmr 

(CC130): 7.30 I s ,  5H), 2.35 ( s ,  3H), 2.10 (br s ,  lH), 2.00 (s, 3H), 1.90 ( 5 ,  3H). 

~ ~ i i : ~ ~ ~ ~ X ~ z i : ~ e ~ ~ i ~ ~ ~ z y ~ ~ = j : ~ m t h ~ 1 - 5 - y ,  white solid from 

methanol-water, mp 85-87°C. Anal. Calc for C 18H1702N: C, 77.41; H, 6.09; N ,  5.01. 

Found: C, 77.39; H, 6.12; N ,  5.06. The ir (KBr): 3400, 3100, 1620, 765, 695 
- 1 

cm ; l ~ - n m r  (CC14): 7.30-6.90 (m, 10H). 3.65 (br s ,  lH), 1.95 ( s ,  3H), 1.60 

( 5 ,  3H). 
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4 - ( 1 - H ~ ~ r ~ _ ? ~ ~ ~ ~ ~ y 1 ) - 3 3 5 - d ~ p ~ ~ f ! y ~ ~ ~ o x a z o 1 e  1 2 9 .  vhite solid from methanol, ------ 
rnp 140-142°C. Anal. Calc for CZ2 H 17 0 N' C. 80.81; H, 5.23; N, 4.28. F o u n d :  2 '  
c, 80.63; H, 5.25; N, 4.33. The ir (KBr): 3550, 3300, 1600, 720, 680 cm-ll; 

l~-nrnr (CDCl 1 :  7.70-7.10 ( m ,  ISH), 6.10 (d, IH), 3.00 (d, 1H). 3 
4-(l-Cy5lopentenyl)-3,5-dimethy~i~oxa~0le 130). ~olourless liquid, bp 98-10O0C ------ -- ----- ------------- -------------- 
at 4 mm. The ir (film): 1640. 1610 cm-I ; '~-nrnr (CC14 ) :  5.65 lm. 1H). 2.70- 

1.70 ( m ,  6H). 2.35 (s, 3H), 2.20 (s, 3H); ms: m/z (relative intensity) 163 

M' (241, 148 (23). 120 128). 43 (100). 

~ I i ~ = ~ y ~ ~ ~ ~ ~ ~ ~ ~ ~ ) - 3 , 5 - d i i e t h y 1 i s ~ ~ a a ~ 1 e  (31), colourless liquid, bp 95-100°C 
1 

at 2 m m .  The ir (film): 1660, 1615 cm- ; '~-nrnr (CC14 ) :  5.40 lm, IH), 2.20- 

1.90 ( m ,  4H), 2.20 (s. 3H), 2.00 (s, 3H), 1.60 Im. 4H); m s :  m / z  (relative 

intensity) 177 M+ (49). 162 (16). 134 (27). 43 (100). 

3 . 5 - D i r n e t h y & ~ 5 0 ~ 8 ~ 0 1 e - 4 - c a r b a l d e h y ~ d  (32), vhite solid, mp 34-36°C2'. ---------- .................... ------ 
4 - A c e t y l - 3 , 5 = ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ ~ e e ~ 3 j ~ ,  white solid, mp 46°C'0. 

~ z ~ ~ ~ z o ~ 1 - 3 3 5 r ~ ~ ~ ~ ~ y ~ ~ ~ ~ ~ a ~ ~ 1 e  (341, yellow solid, ap 67*C*. 

3-Methl-5-phen~~isoxaz01e-4-ea1~baldehydd 3 vhite solid, mp 85-87°C1'. ---------- --- 
2L"r"p&"yLiz"f~&e=4z~arba1ddhyde ( 3 6 ,  white solid, mp 113-114°C" . 
3 , 5 - D i m e t h y 1 - 4 - e ~ ~ ~ ~ y ~ ~ f ~ ~ ~ y ~ ~ s 0 x a ~ 0 1 e  ( 3 7 .  colourless liquid, bp 82-C a t 4  m m " .  

1 , 1 - D i ( 3 , 5 - d i m e t h y 1 - 4 - i s o x a ~ 0 1 y ~ ) - l - h y ~ ~ y ,  ------------ ----- white solid, mp 111- 

113'C from ethanol-water. The ir ( K B r ) :  3400, 1620, 1370 cm-'; '~-nrn= (CC14): 3.00 

(br s, IH), 2.40 ( s ,  6H), 2.05 ( s .  6H), 1.90 ( s ,  3H); ms: m/z  (relative inten- 

sity) 236 M+ (14). 221 (100). 124 (3). 82 (56), 4 3  (78). 

1 - 3 5 - d i m e t y I z x z l ~ l - 1 - h  white solid, rnp 148- 

149'C from ethanol-water. The ir ( K B ~ ) :  3560, 3350, 1620. 1365 ; '~-"rn~ 

(CDC13): 2.55 (br s ,  lH), 2.50 ( s ,  6H), 2.30-1.90 ( m ,  ZH), 2.10 ( a ,  6H). 1.90- 

1.20 ( r n ,  2H), 1.20-0.90 (t, 3H); me: m / z  (relative intensity) 221 M-43 (loo), 

124 (33). 82 (17). 4 3  ( 7 8 ) .  

( 3 . 5 - D i n e t h x l - 4 - i s o x a z z 1 x i ) p h ~  ketimine (40). yellow solid, rnp 75-77OC. ----------- ----- ---------------- 
The ir (CC14): 3260, 1660, 1615 ..-I; '~-nar (CC14): 9.00 ( b r  s ,  IH), 3.20 

( 5 ,  5H). 2.15 ( 6 .  3H). 2.00 ( 5 ,  3H); ms: m/z (relative intensity) 201 M:+I 

(27). 200 M' 156), 199 MI-1 (LOO), 185 (11). 104 138), 4 3  (76). 

3,5-Disubstituted isoxazole 4-carboxylic acids 

The 4-lithio compounds 11. 8, 9 )  were obtained in the same way as described 

before. The reaction time is shown in the table 11. The mixture was p o u r e d  

into e x c e s s  dry ice and stirred until it reached ambient temperature. The 

product was extracted with 2N sodium hydroxide solution. The basic solution 

was acidified vith dilute hydrochloric acid and extracted vith ether. The 

ethereal solution was dried (Na2S04) and the solvent removed in vacuo to yield 

the respective acids. 

3,5-Dirneth~lisoxazole-4-c~rboxy1ic a c i d -  vhite solid, mp 141'Cm. ---------- 
3 - M e t h y l - 5 - ~ h e e ~ 1 i s 0 ~ a ~ ~ 1 e - 4 - ~ a = b o ~ y l i c  i d  1 yellow solid. mp 190-19Z0Ca4. ------ ---- 
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