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A b s t r a c t  - A  v a r i e t y  o f  methods were used f o r  t h e  p r e p a r a t i o n  o f  

t h e  5-a1 k o x p e t h y l - ,  5-a l  k y l  th iomethy l - ,  and 5 - d i a l  k y l  m inomethy l -  

i s o ~ a z o l e s .  A  novel  method f o r  t h e  separat ion o f  t h e  i s a n e r i c  

m i x t u r e  o f  3-(5-)methoxpethyl-5-(3-)methylisoxazoles ( o b t a i n e d  by 

t h e  r e a c t i o n  o f  1-rnethoxypentane-1,3-dione w i t h  hydroxy lamine) ,  

based on t h e  d i f fe rence  i n  r e a c t i v i t y  w i t h  A - b u t y l l i t h i m ,  i s  

descr ibed.  Methods f o r  t h e  p r e p a r a t i o n  of 5 - a l k y l t h i w e t h y l i s o x -  

azoles from the 5-methyl isoxazoles: and 5 - a l k o x p e t h y l i s o x a z o l e s  

from t h e  5-hydroxynethy l isoxazoles a re  a l s o  repor ted.  

I n  c o n t i n u i n g  s tud ies  d i r e c t e d  towards t h e  syn thes is  o f  h e t e r o c y c l i c  conpounds w i t h  p o t e n t i a l  

b i o l o g i c a l  a c t i v i t y ,  we have i n v e s t i g a t e d  t h e  l i t h i a t i o n  r e a c t i o n s  o f  va r ious  5-alkoxymethyl isoxa- 

zo les,  2; 5-a lky l  th iomethy l  i soxazo les ,  1; and 5 -d ia l ky l  m inomethy l  isoxazoles,  11. The methods used 

f o r  t h e  p repara t ion  o f  these  i soxazo les  a re  repor ted  i n  t h i s  p u b l i c a t i o n ,  and the r e s u l t s  o f  our 

s tud ies  on the l i t h i a t i o n  r e a c t i o n s  o f  these conpounds a re  d iscussed i n  t h e  f o l l o w i n g  paper. 

The r e a c t i o n s  used t o  prepare many o f  t h e  canpounds a re  sunmarired i n  Scheme I. 



SCHEME I 

The d i p o l a r  c y c l o a d d i t i o n '  o f  n i t r i l e  oxides2, 1 ( e i t h e r  i s o l a t e d  o r  generated el w i t h  an 

a p p r o p r i a t e l y  s u b s t i t u t e d  ace ty lene  gave t h e  5-bromomethyl isoxazole, 2; o r  the  5-hydroxymethyl- 

isoxazoles,  4. The 5-bromomethyl isoxazoles on r e a c t i o n  w i t h  an a l kox ide ,  a  t h i o a l k o x i d e ,  or a  

d i a l k y l a m i n e  gave t h e  a p p r o p r i a t e  5-alkoxymethyl isoxazole, 2; t h e  5-a lky l th i rmethy l i soxaro le ,  L; or 

t he  5 - d i a l k y l  aminomethy l isoxazole,  11. 
The 5-hydroxymethyl isoxazoles, 4, c o u l d  a l s o  be ob ta ined  by t h e  LAH r e d u c t i o n  o f  5-carboalkoxy-  

i ~ o x a z o l e ~ ,  5. These a l coho ls ,  4, a r e  a1 k y l a t e d  t o  t h e  5-a1 koxymethyl i soxazo les ,  3. A1 t e r n a t i v e l y ,  

t he  5-hydroxymethy l isoxazoles,  4, can be conver ted  t o  t h e  5-chloranethyl isoxazoles,  2, which can be 

used as a  p recu rso r  t o  compounds 3, 1, and 5. It was, however, found t h a t  a  b e t t e r  r o u t e  p r o v i d i n g  

h i g h  y i e l d s  l o v e r  75%) o f  t he  5-a lkoxymethy l isoxazoles,  3, i s  t h e  mesylate,  6. 
A v e r y  conven ien t  method for  t h e  p r e p a r a t i o n  of  t h e  5 -a lky l th ianethy l i soxazo les ,  1, was b y  way of  

t h e  5-methy l isoxazoles,  83'4. The l i t h i a t i o n  o f  these canpounds 8 lR=ary l  o r  a l k y l l ,  as desc r ibed  

5  by  us , and confirmed by Gainer and co-workers6, proceeds e x c l u s i v e l y  a t  t he  C-5 methy l  group t o  

g i v e  the  5 - l i t h i o m e t h y l i s o x a z o l e s .  These compounds r e a c t  w i t h  d i m e t h y l d i s u l f i d e  produc ing t h e  5- 

methy l  t h i a n e t h y l i s o x a z o l e s ,  1, i n  e x c e l l e n t  y i e l d s .  Bravo and Gavi raghi  used a s i m i l a r  approach 

w i t h  m e t h y l s u l f e n y l  c h l o r i d e  as  t h e  reagen t . '  i n  v i e w  o f  t h e  v o l a t i l i t y ,  r e a c t i v i t y ,  and 

i n s t a b i l i t y  o f  m e t h y l s u l f e n y l  c h l o r i d e  (wh ich  must  be prepared j u s t  p r i o r  t o  use) ,  t he  use of  

d i m e t h y l d i s u l f i d e  i s  p r e f e r a b l e  f o r  these r e a c t i o n s .  
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The 5 -a lky l th iomethy l i soxazo le r ,  1, a r e  r e a d i l y  o x i d i z e d  by reagen ts  such as p e r a c e t i c  a c i d  o r  m- 
ch lo roperbenzo ic  ac id ,  t o  t h e  r e s p e c t i v e  su l fox ides ,  9; o r  sulfones, 10, the s t o i c h i o m e t r y  o f  the 

veac t ion  de te rm in ing  t h e  p roduc t  formed. 

I n  t h e  case o f  those compounds, I ,  where R=COOC2H5, f u r t h e r  m o d i f i c a t i o n s  o f  t h i s  C-3 group t o  

R=COOH, CONHZ, CN, CON(CH3)2, and CHZOH, were b rough t  about  b y  s tandard methods. 

Tpeat ing 1-methoxypentane-1.3-dione, (Scheme 2 )  w i t h  hydroxy lamine gave a m i x t u r e  o f  

3-methoxflethyl-5-methylisoxazole, 135, and 3-methyl-5-methoxflymethylisoxarole, &, i n  the  r a t i o  

62:38, as  determined by  g l c  and from the  pn r  s p e c t r m .  

AlthDugh t h i s  m i x t u r e  can  be r e s o l v e d  b y  s i l i c a  g e l  c o l m n  ch rmatog raphy ,  a novel method of 

r e p a r a t i o n  f o r  isomers of  t h i s  t ype ,  based on the  d i f f e rence  i n  t h e  r e a c t i v i t y  o f  these isomers t o  

n - b u t y l l i t h i m ,  was i n v e s t i g a t e d .  When t h e  m i x t u r e  o f  isomers 13 and 2 was t r e a t e d  w i t h  n - b u t y l -  - 

l i t h i u n  (an  amount e q u i v a l e n t  t o  compound - 3a1, e x c l u s i v e  r e a c t i o n  w i t h  2 occurred,  t reabnen t  w i t h  

carbon d i o x i d e  produc ing an e s s e n t i a l l y  q u a n t i t a t i v e  y i e l d  of 1Q, mixed w i t h  t h e  unreacted 11. 
Washing t h e  concen t ra ted  r e a c t i o n  m i x t u r e  v i t h  e t h e r  separated the  1J ( e t h e r  s o l u b l e )  from t h e  s a l t  

14 ( e t h e r  i n s o l u b l e ] .  D i s t i l l a t i o n  o f  t h e  res idue  frm t h e  e t h e r  so lub le  f r a c t i o n  gave pure 13 as a - 

c o l o u r l e s s  l i q u i d . 6  The l i t h i u n  s a l t ,  14, on convers ion t o  the  f r e e  a c i d ,  f o l l o w e d  by hea t ing  

( p a r t i c u l a r l y  i n  presence o f  c u p r i c  ox ide )  gave pure 3 a  as a c o l o u r l e s s  l i q u i d .  Compounds Ja and 13 
were r e a d i l y  d i s t i n g u i s h e d  by  t h e i r  pn r  spect ra .  

3-Methylpentane-2,4-dione,' on r e a c t i o n  w i t h  hydroxylamine gave 3,4,5-trimethylisaxazole, 5 (Scheme 

3 ) .  
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OCH, 
'9 

When 3.4,s-trimethylisoxazole, 15, was t r e a t e d  w i t h  n - b u t y l l i t h i u m  and d i r n e t h y l d i s u l f i d e  and the  

p roduc t  chrcmatographed on s i l i c a  g e l .  t h e r e  was ob ta ined  a  6.8% o v e r a l l  y i e l d  o f  t he  pure canpound 

15, and a 37.2% o v e r a l l  y i e l d  o f  t h e  pure compound E,  t h e  s t r u c t u r a l  ass igrments  be ing  made from 

t h e  p ~ r  s p e c t r a l  c h a r a c t e r i s t i c s .  O x i d a t i o n  o f  w i t h  1 e q u i v a l e n t  o f  p e r a c e t i c  a c i d  o r  m-chloro- 

perbenro ic  a c i d  gave 18. 
5-Metho~ymethyl-3,4-di-(pmethoxyphen~llizoxazole, 0, was made by  a m o d i f i c a t i o n  of the  method of  

Beam and co-workers.' The oxirne o f  deoxyaniso in ,  19, on t rea tmen t  w i t h  two e q u i v a l e n t s  o f  k b u t y l -  

l i t h i m ,  fo l lowed by  r e a c t i o n  w i t h  methy l  methoxyacetate gave 5-methoxymethyl-3.4-di-(pmethoxy- 

pheny l ) i soxazo le ,  0. 

Table 1 smmar i zes  t h e  da ta  on the  5 -1a ry loxy ) -  and 5 -a l koxymethy l i soxa ro les ;  Tab le  2 summarizes t h e  

d a t a  on the  5-a1 k y l  t h i m e t h y l i s o x a z o l e s ,  t h e i r  sul f o x i d e s  and su l fones ;  and Table 3 l i s t s  t h e  

misce l laneous cmpounds prepared. 
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TABLE 1. THE 5-ALKOXYMETHYLISOXAZOLES* 

NO. R b p  O C I m  Y i e l d  % pnr spec t run ,  6 0  MHz, (COCl31 

92.3 2 . 3 3 ( s , 3 H , S ) ;  3.47 is ,3H,OCCl ;  4.48 

( s . 2 H . 3 0 ) ;  6.07 (s.lH.=fil. 

78 1.20(t ,J=6.0 Hz,3H,CH2%1; 2 .27(s ,3H,S3) ;  

3.50(q,J=6.0 H r ,2H ,3CH31 ;  

4 . 5 2 ( s , 2 H , s O l ;  6.00(s,lH,=CH). 

80 0.9Z(t,J=5.0 Hz,3H,CHZE31; 1 . 5 8 ( S l x t e t ,  

J1=J2=5.0 Hz, CH CH CH I; 2.30(s,3H,%); 2 - 4  3 
3.47(t,J=5.0 Hz,0%CH2CH3); 

4,57(s,2H,%O); 6 , 0 7 ( s , l H , = g I .  

75 0.90(t ,J=6.0 H z , 3 H . C H 2 ~ 1 ;  

1 .17-1 .70( rn ,4H, -3- ) ;  2.32(s,3H,%I; 

3.48(t ,J=6.0 Hz ,0SCH21 ;  4 . 5 3 ( s , Z H , s 0 1 ;  

6 .03 (s , lH ,=g ) .  

78 0 . 8 6 ( i l l - d e f i n e d  t,3H,CH2cH3); 1.03-1.83(m, 

6 H . - 3 - ) ;  2 .31(~ ,3H,%l ;  3.48(t ,J=6.0 

Hz,2H,0SCH21; 4 . 5 5 ( ~ , 2 H , ~ ~ 0 1 ; 6 . 0 7 ( s , l H ,  

=CHI. - 
80 0 . 8 5 ( i l l - d e f i n e d  t ,3H,CH2E3) ;  

1 . 1 0 - 1 . 9 0 ( m , 8 H , - ~ - l ;  2.30(s,3H,%l; 

3.48(t ,J=5.0 Hz,2H,0y2CH2); 4.53(s,ZH, 

%0,;6.05(s, lH,=g).  

8 0  0 . 8 8 L i l l - d e f i n e d  t,3H,CH2CA31; 1.08-1.88(rn, 

1 2 H , - 3 - 1 ;  2 . 3 2 ( s , 3 H . 3 1 ;  3.52(t ,J=6.0 

Hz,2H,0SCH21; 4 . 5 8 ( ~ , 2 H , ~ 0 ) ; 6 . 1 0 ( s , l H ,  

=CHI. - 
2.26(s,6H,NCH31; 2.43(t ,J=5.0 Hz,2H, 

CH2%N); 3.53(t,J=5.0 Hz,2H,0%CH21; 

4 . 5 3 1 s , Z H . 3 0 ) ;  6.001s,lH,=CJ). 

2.13(s,3H,~l;2.30(s,3H,S~l; 

2.67Lt,J=6.0 Hz,2H,CH2%SI; 3.37(t ,J=6.0 

Hz,2H,0SCH2) ;  4 . 6 0 ( s , 2 H , ~ O ) ; 6 . 0 7 ( s , l H ,  



*El m e n t a l  Ana l yses  o f  t h e s e  c a p o u n d s  were w i t h i n  a c c e p t a b l e  l i m i t s .  

' ~ u g e l r o h r  d i s t i l l a t i o n ;  a i r  b a t h  t e n p e r a t w e .  

TABLE 2. THE 5-ALKYLTHIOMETHYLISOXAZOLES* 
(SULFOXIOES AND SULFONESl 

NO. R RI b p  o ~ ~ m r n  Y i e l d  % pnr spectrum, 60 MHZ, ~ C D C I ~ )  

7 a  CH3 100-10219 8 7  2 . 1 6 ( 5 , 3 H , 3 ) ;  ~ . ~ O ~ S , ~ H , S C K ~ I ;  

3.73fs,2H.~Sl;6.O51s,lH,=~I. 
7b C6H5 CH3 11810.05 91.5 2.20is,3H,SCH3); 3 . 7 7 i s , 2 H , ~ S l ;  

6.46Is, lH,=f i l ;  7.33-7.88(m,5H,C&). 
7 c  2,6-C12C6H3 CH3 153-15510.1 9 4  2.231s,3H.SE31; 3 . 5 3 1 s , 2 H , s S ) ;  

6 . 2 8 l s , l H , = ~ l ;  6.97-7.43im,3H,C&C12). 

7d  C2H500C CH3 98-10010.05 6 8  1.40It ,J=6.0 H z , 3 H , C H 2 s l ;  2.15is,3H, 

5%); 3.67(s,2H,%Sl; 4.531q,J=6.0 Hz,2H, 

s C H 3 1 ;  6 . 6 3 i s , l H , = x ) .  
7 e  HOOC CH3 120-122 impl  63.4 2.20is,3H,SCK21; 3.90is,2H,$S); 

- 
2H.CONH I .a 

79 iCH3)2NC0 CH3 134 -14010 .2~  99 2 .29 is5H,s3) ;  3 . 1 7 i s , 3 H , N ~ l ;  

3.33ls,3H,N%) 3.83(s,ZH,%SI; 

6 .47 f s , lH ,=E l .  

7 h  CH2S02CH3 CH3 o i l -decc inp.  70  2 . 2 0 f s , 3 H , S s l ;  3 . 1 3 ( s , 3 H , S 0 2 s l ;  

on  d i s t r .  3 . 6 0 i s . Z H , ~ S ) ;  5 . 2 7 i s , 2 H . ~ S O 2 l ;  

6 . 3 7 i s , l H , = g l .  

7 i  HOCH2 
CH3 116-11810.25 66.7 2 . 2 O i s , 3 H . S ~ ) ;  3.80(~,3H,%s); 

3 . 8 6 i s , l H , E ) ;  4.721s,ZH,%OH); 

6 . 2 8 i s 3 1 H , = g ) .  
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10e HOOC CH3 

* E l m e n t a l  Analyses of these compounds were w i t h i n  acceptable l i m i t s .  

a) COC13 8 OMSO-d6 as solvent ;  b l  OMSO-d6 as so lven t ;  c l  Kugelrohr  d i s t i l l a t i o n ;  a i r  bath 

temperature. 

TABLE 3. MISCELLANEOUS ISOXAZOLES* 

NO R R' BP 'CIMM YIELD % PMR SPECTRUM, 60 MHZ (COCL31 

2a C2H500C C H p r  H 98-10010.25 66.4 1.45(t,J=7.0 Hz,3H,CH2CH3);4.46(q, 

5 ~ 7 . 0  Hz, 2H,C&CH31; 4.58(s,2H, 

S B r I ;  6 . 7 7 ( s , l H , = ~ I .  

4 CH3 CH20H H 78-8010.75 85 2.27(s,3H&I; 4 . 7 0 ( s 3 2 H , ~ O H I ;  

5.00(broad s , l H , ~ I ; 6 . 1 2 ( s , l H , = ~ l .  

l l a  2,6-C12C6H3 CHZN(CH312 H 154-15510.9 48.5 2.40(s,6H,NCH31; 3 .75(s ,ZH,sN l ;  

6 .27(s, lH,=El ;  7.40(s,3H,C&Cl21. 



2.40(s,3H,%); 3.371s,3H.0CH31; 

4.48ls,2H,%Ol; 6.07ls,lH,=CH). 

1 . 8 7 ( s , 3 H , s ) ;  2.22(s,3H,CH31; 

2.30(s,3H,%). 

1 . 9 8 ( s , 3 H , s l ;  2 . 0 8 ( ~ , 3 H , S ~ ~ I ;  

2.35(5,3H,%I; 3 . 6 2 ( s 3 Z H , ~ S I .  

2 . 0 3 l s , 3 H , s l ;  2.361s,3H,CH31; 

2 . 6 7 l s , 3 H , S O ~ l ;  3.94 and 4.12 

(A8 t y p e  d o f  d; 13.0 Hz; 

2 H , 3 S 0 1 .  

2.031s,3H,CH31; 2.40(s,3H,CH3); 

2 . 0 7 l s , 3 H , s l ;  2 . 3 0 l s , 3 H , ~ l ;  

2.66(s,3H,SO%l; 4 . 1 3 ( s , 2 H S 3 S O l .  

3 .471s,3H,0~31;  3.831s.3H. 

C6H40%l; 3.861s,3H,C6H40CH31; 

4.461~,2H,%Ol; 6.80-7.57 ( 2  se t  

o f  d o f  d ,  J=9.0 Hz & 9.0 HZ, 8H, 

C&0CH31 . 

* E l m e n t a l  Analyses o f  these compounds were w i t h i n  acceptable l i m i t s  

a)  DMSO-d6 as s o l v e n t  

EXPERIMENTAL 

Representat ive examples a r e  descr ibed.  

3-Carbethoxy-5-bromanethylisoxazole, 2a 

Propargyl bromide (55.8 g of an 80% s o l u t i o n  i n  to luene,  0.375 mole) was added over  a 15 m in  p e r i o d  t o  

an i c e - c o l d  s t i r r e d  s o l u t i o n  o f  e t h y l  chloroximeacetate10 (34.9 g, 0.25 mole) i n  e t h e r  (150 m l l .  

A f t e r  s t i r r i n g  f o r  10 min a t  ODC, a s o l u t i o n  o f  t r i e t h y l a m i n e  (38.3 ml ,  0.275 mole) i n  e t h e r  I100 m l )  

was added d ropv ise  over  a 5.5 h p e r i o d  m a i n t a i n i n g  t h e  t m p e r a t u r e  between 1'C and 4°C. The r e a c t i o n  

m i x t u r e  was s t i r r e d  f o r  an a d d i t i o n a l  20 m i n  a t  O'C, f i l t e r e d  t o  remove  t h e  t r i e t h y l a m i n e  

hydroch lo r ide ,  and washed t h e  s o l i d  w i t h  e the r .  The combined f i l t r a t e  was washed w i t h  b r i n e  (2 x 100 

m l ) ,  then d i l  hyd roch lo r i c  a c i d  I100 m l ) ,  d r i e d  (MgS041, f i l t e r e d  and concentrated t o  g i v e  44.4 g o f  

t h e  crude product .  D i s t i l l a t i o n  gave 38.9 g 166.4%) o f  a c l e a r  l i q u i d  bp 98-lOO'Cl0.25 m. 

Note: T h i s  compound i s  a powerful v e s i c a n t .  - 

3- (2.6-Dichl orophenyl I -5-brananethy l  i soxazole, 2 .  

Co ld  propargy l  b r m i d e  (89.3 g of an 80% s o l u t i o n  i n  to luene,  0.6 mole) was added s low ly  t o  a co ld ,  

s t i r r e d  s o l u t i o n  o f  crude 2,6-dichlorophenylnitrile oxide11'12 (prepared f rom 95 g, 0.5 mole of 
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2.6-dichlorobenzaldoxime) i n  carbon t e t r a c h l o r i d e  (500 m11. The r e a c t i o n  m i x t u r e  was s t i r r e d  i n  an 

i c e  b a t h  and a l l owed  t o  reach roan temperature overn igh t .  The s o l u t i o n  was concentrated on a r o t a r y  

evaporator  and then under vacuun when 124.9 g 181% f r a n  oxime) o f  an o i l  which c r y s t a l l i z e d ,  was 

obtained. Th is  crude product  was used i n  t h e  subsequent reac t ions .  

3-12,6-Dichl orophenyl I -5-d imethy l  a n i n m e t h y l  isoxazole,  l l a .  

Dimethy lanine (6.75 g o f  a  40 we igh t  % s o l u t i o n  i n  water, 0.15 mole l  was added s low ly  t o  an i ce -co ld ,  

s t i r r e d ,  s o l u t i o n  o f  3-(2,6-dichlorophenyll-5-brmanethylisoxazole 115.35 g, 0.05 molel i n  e t h e r  1250 

m l l .  A f t e r  a  few minutes a wh i te  s o l i d  began t o  separate f ran the r e a c t i o n  m i x t u r e  which was s t i r r e d  

a t  0°C f o r  2 h .  Cold molar  s o d i m  hydrox ide (75 m l l  was then added and s t i r r i n g  cont inued i n  the 

i ce -ba th  f o r  20 min. The l a y e r s  were separated and t h e  organic  l a y e r  washed w i t h  water, d r ied  

(MgS04), and concentrated to g i v e  14.1 g o f  t h e  crude product .  S t i r r e d  the crude p roduc t  w i t h  ether  

and f i l t e r e d  and d r i e d  t h e  o f f - w h i t e  s o l i d ,  weighing 3.9 g [The s p e c t r a l  da ta  and a n a l y s i s  o f  t h i s  

s o l i d  i n d i c a t e s  t h a t  i t  i s  probably  t h e  q u a r t - m o n i m  N,N-dimethyl-N,N-bis-13-(2.6-dichlorophenyli-  

i soxazo l -5 -methy l lmon ium b r a n i d e l .  The e t h e r  s o l u t i o n  was concentrated t o  g i v e  9.8 g o f  an o i l ,  

which on d i s t i l l a t i o n  gave 6.7 g (48.5%) o f  t h e  des i red  product  as a c l e a r  o i l .  bp 154-155T10.9 m. 

3- (2.6-Dichlorophenyl I-5-rnethoxymethyl isoxazole,  31 

Sodium 10.85 g ,  37 rnrnol) was d i s s o l v e d  i n  methano l  ( 1 2 5  m l l ,  and t h e  s o l u t i o n  c o o l e d  t o  room 

temperature. A s o l u t i o n  o f  3- (2.6-dichloropheny1)-5-bromanethyl i s o x a r o l e  (11.35 g, 37 mnol l  i n  

methanol 125 m1) was added and the r e a c t i o n  m i x t u r e  s t i r r e d  a t  roan temperature overn igh t ,  by which 

t ime  a t l c  i n d i c a t e d  canp le te  r e a c t i o n .  The r e a c t i o n  m i x t u r e  was concen t ra ted  and the res idue  taken 

up i n  e t h e r  (100 m l l .  The e t h e r  e x t r a c t  was washed w i t h  water, d r i e d  (MgS04), and concentrated t o  

g i v e  9.5 g o f  an o i l ,  w h i c h  o n  d i s t i l l a t i o n  gave  9.35 g ( 9 8 % )  o f  t h e  d e s i r e d  compound, bp 

138-14O"ClO.l m. 

3- (2,6-Dichlorophenyl I-5-methyl t h i m e t h y l  i soxaro le ,  7 c  

n - B u t y l l i t h i m  (190 ml o f  a  2.1 molar  s o l u t i o n  i n  p h e x a n e ,  0.4 mole l  was added t o  THF (750 ml)  a t  - 

-70'C i n  a n i t r o g e n  atmosphere.  M e t h y l  m e r c a p t a n  was b u b b l e d  i n t o  t h i s  s o l u t i o n  f o r  15 min,  

ma in ta in ing  the temperature below -55'C. A f t e r  t h e  a d d i t i o n  a l l ohed  t h e  r e a c t i o n  m i x t u r e  t o  w a n  t o  

r o m  temperature (abou t  1 h l  and s t i r r e d  f o r  an a d d i t i o n a l  hour a t  roan temperature. Dur ing the l a s t  

h a l f  hour removed the excess methyl mercaptan by bubb l ing  n i t r o g e n  through t h e  r e a c t i o n  m ix tu re .  

The l i t h i m  ne thy lmercap t ide  s o l u t i o n  was cooled t o  O°C, and a s o l u t i o n  o f  3- (Z,6-d ich lorophenyl l -  

5 -b rmane thy l  i soxazo le  (107.95 g, 0.35 mole) , i n  THF (125 m1) - cooled t o  0°C - was added over  a 5 min 

p e r i o d  t o  t h e  s t i r r e d  s o l u t i o n .  The s t i r r e d  r e a c t i o n  m i x t u r e  was a l l o w e d  t o  r e a c h  ambient  

temperature, and s t i r r e d  an a d d i t i o n a l  2  h,  and then concentrated.  The res idue  was taken up i n  ethy l  



ace ta te  (400 m l l .  The e x t r a c t  was washed w i t h  water and b r i n e ,  d r i e d  (MgSO41, and concen t ra ted  t o  

g i v e  95.04 g  o f  an o i l .  D i s t i l l a t i o n  gave 90.3 g  (94%) o f  t h e  d e s i r e d  canpound as a  c l e a r  o i l ,  b p  

153-155"C/O.5 mn. 

3-~2,6-Dichlorophenyll-5-methylsulfoxidemethylisoxarole, 9 c  

A s o l u t i o n  o f  m-chloroperbenzoic a c i d  (85% pure, 0.88 g, 4.4 m o l l  i n  rnethylene c h l o r i d e  (10  m l l  was 

added t o  a  s o l u t i o n  o f  3-(2,6-dichlorophenyl~-5-methylthianethylisoxazole (1.08 9, 4  m o l e l  i n  

methylene c h l o r i d e  ( 1 0  m l l  i n  an ice-bath,  and t h e  m i x t u r e  was s t i r r e d  a t  ODC f o r  0.5 h  and then a t  

roan temperature f o r  1 h.  The r e a c t i o n  m i x t u r e  was washed s e q u e n t i a l l y  w i t h  5% aqueous sodiun 

b i s u l f i t e ,  w i t h  aqueous sodium b i c a r b o n a t e ,  w i t h  w a t e r ,  and t h e n  d r i e d  (MgSO41, f i l t e r e d  and 

concentrated t o  g i v e  1.25 g  o f  t h e  crude su l fox ide.  R e c r y s t a l l i r a t i o n  from benzene gave 1.0 g (88.5%) 

o f  wh i te  c r y s t a l s ,  mp 150-152°C. 

3- (2,6-Dichlorophenyl I-5-methyl sul fony lmethy l  isoxazole.  10c 

Repeating the above r e a c t i o n  us ing  double the amount o f  m-chloroperbenro ic  ac id ,  and a 2 h  r e a c t i o n  

t ime  a t  roan temperature gave an 80% y i e l d  o f  t h e  su l fone ,  which was r e c r y s t a l l i z e d  frm e t h y l  acetate 

as wh i te  c r y s t a l s ,  mp 182-184°C. 

3-(5-IMethoxflethyl-5- (3- lmethy l  i soxazo le ,  3a and 13 

A m i x t u r e  o f  1-methyloxypentane-l,3-dione (130 g, 1  mole l  and hydroxy lanine hydroch lo r ide  (84  g, 1.2 

mole1 i n  water  (500 m l l  was s t i r r e d  a t  roan temperature f o r  4  h,  then coo led  i n  an i c e - b a t h  and 

c a r e f u l l y  n e u t r a l i z e d  w i t h  aqueous s o d i m  hydrox ide (48  g, 1.2 mole i n  250 ml wa te r ) .  The o i l y  l a y e r  

was separated and t h e  aqueous l a y e r  con t inuous ly  e x t r a c t e d  w i t h  e t h e r  overn igh t .  The o i l  and e t h e r  

e x t r a c t  were d r i e d  (I+gSO4), f i l t e r e d  and the e t h e r  removed by d i s t i l l a t i o n .  D i s t i l l a t i o n  of the 

res idue  gave 101 g  o f  a  c o l o u r l e s s  l i q u i d ,  bp 76-79'C/9 nm. The g l c  and p n r  s p e c t r m  i n d i c a t e d  t h a t  

the product  was a  m i x t u r e  o f  62% 3-methoxymethyl-5-methyl isoxazole, 13, and 38% o f  3-methyl-5-methoxy- 

m e t h y l i  soxarole, Ja. 

Separation o f  3-methoxflethyl-5-methyl i soxazo le ,  13, frm 3-methyl-5-methoxflethyl i soxazo le ,  3a. 

n - B u t y l l i t h i u m  (37 m1 o f  a  2.17 mo la r  s o l u t i o n  i n  n-hexane, 0.08 mole - 40% s t o i c h i m e t r y l ,  was added - 

s low ly  t o  a  w e l l  s t i r r e d  s o l u t i o n  of t h e  i somer i c  m i x t u r e  11 and 2 obta ined as descr ibed above (25.4 

g, 0.2 mole) i n  d ry  THF (300 m1) i n  a  n i t r o g e n  abnosphere, the temperature be ing  ma in ta ined  below 

-65'C. The amber co lou red  r e a c t i o n  m i x t u r e  was s t i r r e d  a t  -75-C f o r  an a d d i t i o n a l  30 min and then 

poured, w i t h  s t i r r i n g  i n t o  excess, we l l  powdered d r y  i c e .  The r e a c t i o n  m i x t u r e  was a l lowed t o  reach 

anbient  temperature and then concentrated.  h e  res idue  was washed we l l  w i t h  e t h e r  and t h e  resul  t i n 9  

s o l i d  separated b y  f i l t r a t i o n .  
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The combined e the rea l  l a y e r  was concen t ra ted  and d i s t i l l e d  t o  g i v e  13 g  o f  a  c o l o u r l e s s  o i l ,  b p  

72-74'CIg mn whose pnr spectrum (see Table 3, canpound 13) i n d i c a t e d  i t  was t h e  3-methoxflethyl-5- 

methyl i soxazo le ,  13. 
The l i t h i m  s a l t ,  t h e  e t h e r  i n s o l u b l e  s o l i d ,  was taken up i n  water and a c i d i f i e d  t o  pH 2 w i t h  d i l  

h y d r o c h l o r i c  ac id .  The s o l u t i o n  became dark pu rp le .  Saturated t h e  aqueous s o l u t i o n  w i t h  s a l t  and 

e x t r a c t e d  w i t h  e t h y l  acetate.  The combined e t h y l  acetate l a y e r s  vere d r i e d  and concentrated t o  g i v e  

9.5 g  o f  a  dark co lou red  o i l .  O i s t i l l a t i o n  of t h i s  o i l  ( e i t h e r  a lone o r  i n  presence o f  c u p r i c  ox ide ) ,  

u n d e r  reduced  p r e s s u r e  r e s u l t e d  i n  e v o l u t i o n  o f  gas and d i s t i l l a t i o n  o f  a c l e a r  m o b i l e  o i l .  

R e d i s t i l l a t i o n  gave 5  g  o f  3-methy l -5-methoxf le thy l isoxazole,  z, bp 36-37°C10.2 mm. 

3-Methyl-5-methoxflethyl isoxarole, 3a, from 3-methy l isoxaro le-5-methanol ,  4. 

Sodiun hydr ide  120.85 g  of 56% i n  o i l ,  486.7 m o l e ) ,  was washed w i t h  hexane and added por t i onw ise  over 

30 min i n  a  n i t r o g e n  atmosphere, t o  a  s t i r r e d  s o l u t i o n  o f  3 -methy l i soxam-5-methano l ,  Q (50 g, 442.5 

mnole) i n  d ry  THF 1500 m l )  coo led  i n  an ice-bath.  S t i r r i n g  was cont inued a t  O°C f o r  an a d d i t i o n a l  2  

h. Methyl i o d i d e  141 m l ,  665 mmole) was added dropwise over  a  30 min p e r i o d  and s t i r r i n g  was 

cont inued f o r  an a d d i t i o n a l  2  h a t  roan t m p e r a t u r e .  The r e a c t i o n  m i x t u r e  was al lowed t o  s tand and 

the supernatant  organic  l a y e r  decanted. The s a l t  was washed w i t h  e t h e r  ( 2  x 100 m l ) .  The canbined 

o rgan ic  l a y e r s  were concentrated and the res idue was d i s t i l l e d  t o  g i v e  51.9 g  (92.3%) o f  

3 - m e t h y l - 5 - m e t h o x ~ e t h y l i s o x a z o l e ,  &, as a  c o l o u r l e s s  o i l ,  bp 36-37°C/0.2 mn. 

3-Methyl-5-octyloxflethyl isoxazole, 39 .  

A m i x t u r e  o f  3-methyl isoxazol-5-methanol (11.3 g, 0 . 1  mole) and mesyl c h l o r i d e  112.65 g, 0.11 mole) i n  

methylene c h l o r i d e  160 m l )  was s t i r r e d  i n  an i c e - b r i n e  b a t h  and t h e  t m p e r a t u r e  mainta ined a t  -8'C. A 

s o l u t i o n  af t r i e t h y l a m i n e  115.3 g  - 21.2 ml , 0.15 mole) i n  methylene c h l o r i d e  ( 3 0  ml)  was added s low ly  

and t h e  m i x t u r e  s t i r r e d  f o r  an a d d i t i o n a l  2 h ,  and a l lowed t o  warm t o  roan temperature. The r e a c t i o n  

m i x t u r e  was washed q u i c k l y  w i t h  b r i n e  ( 2  x 25 m l ) ,  d r i e d  lMgS04), and concentrated t o  g i v e  the crude 

mesylate, 19 g, which was used as such. 

A s o l u t i o n  o f  1-octanol 11.3 g, 0 .1 mole) i n  THF 115 m l l  was coo led  t o  0°C i n  a n i t r o g e n  atmosphere, 

and s o d i m  hydr ide  (0.5 g  o f  56% i n  o i l ,  0.105 mole - prewashed w i t h  hexane) added. S t i r r i n g  was 

cont inued a t  O°C f o r  an a d d i t i o n a l  hour. To t h i s  s o l u t i o n ,  a  s o l u t i o n  o f  the mesylate descr ibed above 

11.92 g, 0.1 mole) i n  THF I5  m l ) ,  was added over 5  min, and s t i r r i n g  con t inued  a t  O'C f o r  1 h,  a t  

which t ime the t l c  shoved no s t a r t i n g  m a t e r i a l .  The r e a c t i o n  m i x t u r e  was concentrated,  the res idue  

s t i r r e d  w i t h  water  and methy lene c h l o r i d e  and the organic  l a y e r  separated. The o rgan ic  l a y e r  was 

d r i e d  1MgSO4), f i l t e r e d  and concentrated,  and the res idue was d i s t i l l e d  t o  g i v e  1.8 g  186%) o f  a  

c o l o u r l e s s  o i l ,  bp 94-95'CIO.l mm. 



3-Methyl-5-methyl t h i a n e t h y l  i soxazo le ,  7a. 

n - B u t y l l  i t h i m  (625 ml o f  a  1.6 molar  s o l u t i o n  i n  c-hexane, 1 mole) was added s low ly  t o  a  s t i r r e d ,  - 

c o l d  I-70°C) s o l u t i o n  o f  3 .5-d imethy l isoxazole 197.1 g, 1  mo le l  i n  d ry  THF 1900 m l l  i n  a  n i t r o g e n  

atmosphere. The c l e a r  y e l l o w  s o l u t i o n  was s t i r r e d  a t  -75'C f o r  1 h.  T h i s  s o l u t i o n  was added s low ly  

u n d e ~  n i t ~ o g e n  t o  a  s t i r r e d ,  c o l d  I-75-C1 s o l u t i o n  o f  d i m e t h y l d i s u l f i d e  1110 ml. 1.2 mole)  i n  d r y  THF 

1900 n l l  i n  a  n i t r o g e n  atmosphere over  a  30 min p e r i o d  m a i n t a i n i n g  the temperature o f  t h e  r e a c t i o n  

m i x t u r e  below -65°C. S t i r r e d  an a d d i t i o n a l  15 m i n  a t  -75'C, then a l lowed t o  reach roan tenperature.  

At  about -25'C a  s o l i d  came o u t  of s o l u t i o n .  Concentrated t h e  r e a c t i o n  m i x t u r e  and e x t r a c t e d  the 

res idue w i t h  e t h e r  (1.5 1 ) .  The e t h e r  e x t r a c t  was washed w i t h  water  (2 x 300 m l l ,  d r i e d  lMgS041, and 

concentrated t o  g i v e  146.5 9  o f  a  y e l l o w  mob i le  o i l .  D i s t i l l a t i o n  us ing  a Vigreaux co lunn gave 124.5 g  

187%) o f  the d e s i r e d  cmpound as a c o l o u r l e s s  o i l ,  bp 100-102'C/9 m. 

3,4,5-Trimethyl i soxazo le ,  15. 

9  
A  m i x t u r e  o f  3-methylpentane-2,4-dione (145 g, 1.27 mo le l ,  hydroxylamine hydroch lo r ide  188.4 g, 1.27 

mole) ,  and water  1900 m l )  was s t i r r e d  a t  room temperature overn igh t .  The r e a c t i o n  m i x t u r e  was 

ex t rac ted  w i t h  methylene c h l o r i d e  14 x 150 m l l ,  and t h e  c m b i n e d  organic  l a y e r s  d r i e d  (MgSO4I, 

f i l t e r e d  and concentrated t o  g i ve  145.7 9  o f  an o i l .  D i s t i l l a t i o n  u s i n g  a  Vigreaux column gave 80 g  

(56.7%) of the des i red  cmpound, bp 165-167'C. 

3-Methyl thiomethyl-4,5-dimethylisoxazole. 16, and 3,4-dimethyl-5-methylthimethyl isoxazole,  17. 

S t a r t i n g  w i t h  3.4.5-trimethylisoxazole 133.3 g, 0.3 m o l e l ,  t h e  r e a c t i o n  a s  d e s c r i b e d  f o r  t h e  

p repara t ion  o f  3-methyl -5-methyl th imethyl isoxazole,  2, was repeated. The crude p roduc t  (48.1 g l  was 

d i s t i l l e d  and t h e  f r a c t i o n ,  bp 53-54'C/0.08 m, 29.4 g  (62.4%) was chranatographed on S i l i c a  CC-7 

us ing  hexane t o  hexane-ethyl ace ta te  9 : l  g r a d i e n t  e l u t i o n ,  t o  g i v e  3.2 g  (6.8%) o f  3-methyl- 

thimethyl-4,5-dimethylisoxazole, 16, as a  c o l o u r l e s s  o i l ,  bp 57-5BDC/0.2 m, and 17.5 g  (37.2%) of 

3,4-dimethyl -5-methyl thimethyl isoxazole.  11, as a  c o l o u r l e s s  o i l ,  bp 64-65'ClO.l m. 

3,4-Oi-I p-methoxyphenyl I-5-methoxjmethyl isoxazole,  20. 

n - B u t y l l i t h i u n  (90  ml o f  a  2.22 molar  s o l u t i o n  i n  2-hexane, 0.198 mole l  was added over  a  30 m in  - 

per iod,  i n  a  n i t r o g e n  atmosphere, t o  a  s t i r r e d ,  i c e - c o l d  s o l u t i o n  o f  desaniso in oxime (26.77 9, 0.099 

mole), i n  d r y  THF 1350 m l l .  S t i r r e d  f o r  an a d d i t i o n a l  35 min a t  0°C and then added a s o l u t i o n  o f  

methyl methoxyacetate 110.3 g, 0.099 mole) i n  THF 150 m l l  over  a  15 m in  pe r iod .  The r e s u l t i n g  red  

s o l u t i o n  was S t i r r e d  a t  O'C f o r  1 h, and 3  N h y d r o c h l o r i c  a c i d  (400 m l l  was added t o  the cooled 

s o l u t i o n ,  a f t e ~  which i t  was heated t o  reflux f o r  1 h.  Concentrated t h e  r e a c t i o n  m i x t u r e  and 

d isso lved  the res idue  i n  h o t  e thano l .  A f t e r  a l l o w i n g  t o  coo l  overn ight ,  a  y e l l o w  s o l i d ,  1.6 g, whose 
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spec t ra l  c h a r a c t e r i s t i c s  resembled desoxyaniso in C r y s t a l l i z e d  out .  The f i l t r a t e  was concentrated and 

gave 30.1 g o f  a t h i c k  wax whose p n r  spectrum i n d i c a t e d  t h a t  c y c l i r a t i o n  was n o t  c m p l e t e .  The 

res idue  was d i s s o l v e d  i n  benzene (250 m l ) ,  P205 (14 g, 0.2 mole) was added and the m i x t u r e  was s t i r r e d  

we l l  and heated under r e f l u x  f o r  1 h,  g i v i n g  a l i g h t  orange s o l u t i o n  and a b lack  gun. The orange 

s o l u t i o n  was f i l t e r e d  h o t  and concentrated g i v i n g  24 g o f  a y e l l o w  o i l ,  which on d i s t i l l a t i o n  gave 14 

g (43.2%) o f  a c o l o u r l e s s  o i l ,  bp 206-208'CIO.l m. 
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