
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

A CONVENIENT SYNTHESIS OF 3, 5-DIMETHYL-4-ISOXAZOLYL AND
OF 3, 5-DIMETHYL-4-ISOTHIAZOLYLKETONES
Angel Alberolaab; Purificacion Cuadradoab; Ma Carmen Sañudoab; Tomás Torrobaab

a Departamento de Química, Orgánica Universidad de Valladolid, Valladolid, SPAIN b Departamento
de Química, Facultad de Veterinaria, Universidad de Extremadura, Caceres, SPAIN

To cite this Article Alberola, Angel , Cuadrado, Purificacion , Sañudo, Ma Carmen and Torroba, Tomás(1988) 'A
CONVENIENT SYNTHESIS OF 3, 5-DIMETHYL-4-ISOXAZOLYL AND OF 3, 5-DIMETHYL-4-
ISOTHIAZOLYLKETONES', Organic Preparations and Procedures International, 20: 4, 377 — 383
To link to this Article: DOI: 10.1080/00304948809355880
URL: http://dx.doi.org/10.1080/00304948809355880

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304948809355880
http://www.informaworld.com/terms-and-conditions-of-access.pdf


ORGANIC PREPARATIONS AND PROCEDURES INT. 2 0 ( 4 ) ,  377-383 (1988) 

A C O N V E N I E N T  SYNTHESIS OF 3,5-DIMETHYL-4-ISOXAZOLYL 

AND OF 3,5-DIMETHYL-4-ISOTHIAZOLYLKETONES. 

Angel Alberola*, P u r i f i c a c i b n  Cuadrado, 

Ma Carmen Saiiudo and TomAs Torroba 

Departamento d e  Qutmica Org6nica 
Universidad d e  Va l l ado l id ,  47011 Va l l ado l id ,  SPAIN 

Departamento d e  Qutmica, Facul tad  de  V e t e r i n a r i a ,  
Universidad de  Extremadura, Caceres ,  SPAIN 

I soxazo ly l -  and i s o t h i a z o l y l a c e t i c  a c i d  d e r i v a t i v e s  and 

t h e  cor responding  o( -aminoacids have been employed a s  precur -  

sors  i n  t h e  p r e p a r a t i o n  of  v a r i o u s  cephalosporanic  , p e n i c i l l a -  

n i c  a c i d s  and n a t u r a l  p roducts .  W e  have p rev ious ly  r epor t ed  

s e v e r a l  s y n t h e t i c  r o u t e s  t o  4-acyl- and 4 -a lky l i soxazo le s  and 

i s o t h i a z o l e s . ’  It became of i n t e r e s t  t o  d e v i s e  new methods for 

t h e  p r e p a r a t i o n  of  3, 5-dimethyl-4-isoxazolyl and 3,s-dimethyl- 

4 - i so th i azo ly lke tones .  T h i s  paper  r e p o r t s  a new method for t h e  

p r e p a r a t i o n  of 3 ,  5-dimethyl-4-isoxazolyl and 3,5-dimethyl-4- 

i s o t h i a z o l y l a c e t o n i t r i l e  ( A  and 3 r e s p e c t i v e l y )  and t h e  reac-  

t i o n  of  L a n d  5 with organoaluminium and organomagnesium com- 

1 3 

a)  R :  C2H5 bl R = C6H5 

C )  R : C6HgCH2 d )  R :  H 

NC-CH2 RCOCH2 6 H3C@NH3 2 H 3 0 +  H3C 

1 R-M 

4 - 2 - a) R =  CH) b) R :  C2H5 

C) R: CgH5 d )  R Z C ~ H S C H ~  C) R: H 

Scheme 1 

O 1 9 8 8  by Organic Preparations and Procedures Inc. 
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ALBEROLA, CUAI)KADO, SANUDO AND TORROBA 

pounds t o  g i v e  a l k y l - (  3,5-dimethyl-4-isoxazolylmethyl) and a l -  

k y l - (  3, 5-dimethylisothiazolylmethyl)-ketones i n  h i g h  y i e l d s .  

Compound was p r e p a r e d  from 3, j -d ime thy l -4 -ch lo romcthy l -  

i s o x a z o l e  by r e a c t i o n  w i t h  sodium c y a n i d e  and i s o t h i a z o l e  3, 
was o b t a i n e d  by d e h y d r a t i o n  of t h e  c o r r e s p o n d i n g  3 , s -d ime thy l -  

4 - i  s o t h  i a  zo l y l a c  e t  amide w i t h  phosphorous oxych l o  r i d e .  T r ea tmen t  

of 1 and 2 w i t h  G;-ignard r e a g e n t s  and organoaluminium compounds 

a f f o r d e d  t h e  k e t o n e s  l i s t e d  i n  T a b l e  1.  Y i e l d s  w e r e  h i g h e r  when 

organoaluminium compounds w e r e  used i n s t e a d  of  organomagnesium 

compounds. A s  e x p e c t e d ,  t h e  r e a c t i o n  of  1 and 2 w i t h  t r i - e b u -  

u 

4 

t y l a l u m i n i u m  l e d  t o  a c e t a l d e h y d e  d e r i v a t i v e s  (3d and 4e, res- 

p e c t i v e l y )  via h y d r i d e  t r a n s f e r .  
- d 

EXPERIMENTAL SECTION 

M e l t i n g  p o i n t s  w e r e  de t e rmined  on a Buchi a p p a r a t u s  and a r e  
u n c o r r e c t e d  a s  a r e  t h e  b o i l i n g  p o i n t s .  I R  s p e c t r a  w e r e  r e c o r d e d  
u s i n g  a Pye-Unicam SP-1100 s p e c t r o m e t e r  and t h e  IH-NMR s p e c t r a  
w e r e  performed on a V a r i a n  T-60 A i n s t r u m e n t ;  c h e m i c a l  s h i f t s  
a r e  e x p r e s s e d  i n  ppm r e l a t i v e  t o  TMS a s  i n t e r n a l  s t a n d a r d .  Mass 
s p e c t r a  w e r e  o b t a i n e d  on a Hewlet t -Packard 5946-A i n s t r u m e n t .  

3,s-Dimethyl-4-isoxazolylacetonitrile ( 1 ) . - Sodium c y a n i d e  

( 5 . 9 g ,  0 . 1 2  m o l e )  i n  d i m e t h y l  s u l f o x i d e  ( 2 s  m l )  was added drop-  

w i s e  t o  14. 5g ( 0 . 1  mole)  o f  4-chloromethyl-3,  5 -d ime thy l i soxazo-  

le.4 The r e s u l t i n g  s u s p e n s i o n  was s t i r r e d  a t  50-600 f o r  3 h r s ,  

and t h e n  d i l u t e d  w i t h  w a t e r  and e x t r a c t e d  w i t h  e t h e r .  The s o l -  

v e n t  was removed and t h e  p r o d u c t  was p u r i f i e d  t o  y i e l d  1O.gg 

N 

( 8 0 % )  o f  c o l o r l e s s  l i q u i d ,  bp.110-i12Q/2mm; 82-83c/0.2mm. 5 

Anal.  Ca lcd .  f o r  C H N 0: C,61.76; H , j . 8 8 ;  N,20.59 
7 8 2  

Found: C,61.69; H , 5 . 9 3 ;  N,20. 50%. 

- P.IS ( 7 5  e v ) ,  m / e ( % ) :  136(Mf,21),  1 2 1 ( 2 0 ) ,  43(100) ,  4 2 ( 2 9 ) .  

I i t ( f i 1 m ) :  2270 c m  ' . ' H - N M R ( C C l  1: 6 2 . 2 0 ( ~ , 3 H ) ,  2 . 3 5 ( ~ , 3 H ) ,  

3 .30(  s ,  2H). 

3, j - D i r n e t h y l - 4 - i s o t h i a z o l y l a c e t a m i d e ,  - E t h y l  3, j -dimethyl-4-  

i s o t h i a ~ o l y l a c e t a t e  ( 6 . 0 g ,  0 . 0 3  mole)  and s a t u r a t e d  aqueous 

- 
4 - 

6 

3 7 8  
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3,5-DIMETHYL-4-ISOXAZOLYL AND OF 3,5-DIMETHYL-4-ISOTHIAZOLYLKETONES 

TABLE 1. R e a c t i o n s  of and 2- w i t h  O r g a n o m e t a l l i c  Compounds. 

R-M Solvent  P r o d u c t s ( % ) a  
temp. ( G C )  

Subs t  r a t e  

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

z 
2 

2 

N 

# 

N 

rcI 

N 

n# 

N 

- 
- 
& 

- 
4 

+ 

N 

CI - 
Y 

b 

b 

b 

E t M g B r  

EtMgBr 

E t M g B r  

E t M g B r  
b 

PhMgBr 

PhMgB rc 

PhCH2MgClC 

E t  A I C  
3 

Bu A I C  
i 

3 
M e M g I C  

E t M g B r C  

Ph MgB rc 

PhMgBrC 

PhC H2 MgC 1 

M e  _ A 1  

C 

C 

.5 
E t  A I C  

Bu,A1 
i 3 c  

E t h e r  

Benzene 

Toluene 

E t h e r  

E t h e r  

Benzene 

Benzene 

Benzene 

Benzene 

E t h e r  

E t h e r  

E t h e r  

Benzene 

Benzene 

Ben Zen e 

Benzene 

Benzene 

9/36 

16/78 

301 1 10 

30/36 

9/36 

30/78 

30/78 

30/78 

30/78 

8 /36  

8 /36  

20/36  

30/78 

30/78 

20 /78  

20/78  

20/78 4 e ( 6 3 ) .  
J - 

a )  Y i e l d s  refer  t o  i s o l a t e d  p u r e  compounds b )  Molar r a t i o  subs-  
t r a t e : o r g a n o m e t a l l i c  = 1 :  1 c )  Molar r a t i o  subs t ra te :organome-  
t a l l i c  = 1:3. 

ammonia s o l u t i o n  ( 7 , s  ml) ,  p r e v i o u s l y  cooled a t  O e C ,  w e r e  mixed 

and s t o p p e r e d  a t  t h i s  t e m p e r a t u r e  f o r  18 h r s .  The lower  l a y e r  

was t h e n  d i s s o l v e d  by s t i r r i n g ,  and t h e  r e s u l t i n g  s o l u t i o n ,  sa -  

t u r a t e d  a g a i n  w i t h  gaseous  ammonia and  k e p t  c l o s e d  a t  room t e m -  

p e r a t u r e  u n t i l  t h e  amide c r y s t a l s  began t o  a p p e a r .  The p r e c i p i -  

t a t i o n  was completed by e x t e r n a l  c o o l i n g  a t  about  0 0 ,  and t h e  

s o l i d  c o l l e c t e d ,  r e c r y s t a l l i z e d  from w a t e r  and d r i e d  i n  a va- 

cuum d i s s i c a t o r  a t  809 t o  y i e l d  5.0g (98%) o f  w h i t e  n e e d l e s ,  

mp. 146-1479. 
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ALBEKOLA, C U M R A D O ,  SANUDO AND TORROBA 

Anal. Calcd. f o r  C H N 0s: C,49.38; H,5.92; N, 16.45 7 10 2 - 
Found: C,49.34; H,5.87; N,16.40%. 

I R ( K B r ) :  ,3380, 3150, 1690 cm-'. 'H-NMR(CD S O C D  ) :  &2.35(s,3H), 

2.45(s, 3H), 3.45(s,ZH), 10.20(br s,2H). 
3 3 - 

TABLE 2 .  Alkyl-(3,5-dimethyl-4-isoxazolylmethyl) and Alkyl-(3, 
5-dimethy l- 4- isot h ia zo lylmethyl )ketones. 
mp o r  IR [cm-11 

3 Compound 'H-NMR [ppmJ CDCl 
bp/Torr (film or KBr) 

a ) f r o m  ethanol b)2,4-DNPH, mp. 180-181P(ethanol) c)2,4-DNPH, 
mp.124-125~((ethanol) d)2,4-DNPH, mp.208-209~(rnethanol) e)From 
benzene f)2, 4-DNPH, m p .  145-1460( ethanol) g ) 2 ,  4-DNPH, mp. 189- 
-190g(ethanol). 

3,5-Dimethyl-4-isothiazolylacetonitrile ( 2 ) .  - 3, 5-Dimethyl-4- 
Y 
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3,5-DIMETHYL-4-ISOXAZOLYL AND OF 3,5-DIMETHYL-4-ISOTHIAZOLYLKETONES 

i s o t h i a z o l y l a c e t a m i d e  (3.0g, 0.01 mole) was suspended i n  8 .7g  

(0.072 mole) o f  phosphorous oxychlor ide .  The mixture  was hea ted  

a t  1002 f o r  5 h r s ,  and t h e n  t h e  oxychlor ide  remainder d i s t i l l e d  

o f f .  The r e s i d u e  was poured ove r  30g o f  ice-water ,  and t h e  re- 

s u l t i n g  aqueous s o l u t i o n  e x t r a c t e d  with 20 m l  of  e t h e r .  The 

s o l v e n t  was removed, and t h e  s o l i d  r e c r y s t a l l i z e d  from benze- 

ne:hexane. N i t r i l e  2 was ob ta ined  a s  c o l o r l e s s  p l a t e s ,  mp.63- 

-648 .  Yield,  1.2g ( 9 3 % ) .  

Anal. Calcd. f o r  C H N S: C,55 .23;  H ,5 .29 ;  N,18.40 

N 

7 8 2  - 
Found: C ,  55.30; H, 5 .21 ;  N, 18.39%. 

4 
IR(KBr): 2260, 1560 cm-l.lH-NMR(CC1 ) :  & 2.50(sY3H) ,  2 . 5 5 ( s 3 3  

H I ,  3 .55(s32H).  

Reac t ions  with Grignard Reagents.  General  Procedure.  - Grignard 

r eagen t s  w e r e  p repared  a s  u s u a l  from 0.06 atom-g o f  magnesium 

and 0.056 mole of  t h e  cor responding  o rgan ic  h a l i d e ,  i n  40 m l  

of d r y  e t h e r .  A f t e r  c o o l i n g  a t  On,  0.056 mole of t h e  s u b s t r a t e  

( 1  o r  2 )  w e r e  d i s s o l v e d  i n  40 m l  o f  t h e  a p p r o p r i a t e  s o l v e n t  

(Table  I ) ,  and added dropwise.  The mixture  w a s  hea t ed  a t  r e f l u x  

f o r  3 h r s  wi th  s t i r r i n g ,  t h e n  hydrolyzed a t  0 9  with  d i l u t e d  HC1.  

The o rgan ic  l a y e r  w a s  s e p a r a t e d  and t h e  ke tone  l i b e r a t e d  from 

t h e  ketenimine hydroch lo r ide  by h e a t i n g  t h e  aqueous l a y e r  a t  

r e f l u x  f o r  1 h r .  Compounds 3a, 2, 3c, 4a, 2, 4c and 4d w e r e  

i s o l a t e d  i n  t h e  u s u a l  way and po ru f i ed  by r e c r y s t a l l i z a t i o n  o r  

d i s t i l l a t i o n  a t  reduced p res su re .  Phys ica l  and s p e c t r a l  d a t a  

f o r  t h e s e  compounds a r e  l i s t e d  i n  Table  2 .  When t h e  r e a c t i o n s  

w e r e  c a r r i e d  ou t  i n  s o l v e n t s  o t h e r  t h a n  e t h e r ,  it was changed 

b e f o r e  adding  t h e  s u b s t r t e  1 o r  2. 
React ions  wi th  Organoaluminium Compounds. General  Procedure.-  

The s u b s t r a t e  ( 1  o r  2)(O.O14 mole) i n  10 m l  o f  s o l v e n t  (Table  

1)  was added d u r i n g  30 min. t o  a s t i r r e d  s o l u t i o n  of  organo- 

aluminium compound ( 0 . 0 4  mole) i n  65 m l  o f  t h e  same s o l v e n t ,  

and t h e  mixture  hea ted  a t  r e f l u x  f o r  30 h r s .  A f t e r  c o o l i n g  a t  

- 

- N 

N - -  N rv 

N 

N hl 
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ALBEROLA, CUADRADO, SANUDO AND TORROBA 

0 9 ,  it w a s  hydro lyzed  w i t h  d i l u t e d  H C 1 ,  t h e  organic  l a y e r  sepa- 

r a t e d  and d r i e d  o v e r  magnesium s u l f a t e .  Compounds 3a, 3d, 4a, 

4b and 4e w e r e  i s o l a t e d  i n  t h e  usua l  w a y ,  and p u r i f i e d  by d i s -  

t i l l a t i o n  a t  reduced pressure. T h e i r  phys i ca l  and spec t r a l  da- 

t a  a r e  l i s t e d  i n  T a b l e  2 .  

TABLE 3. E l e m e n t a l  Analyses  Data.  

- - r y  

N ru 

Product  
N o .  

M o  1 ec u l a  r Fo rmula E l e m e n t a l  A n a l y s i s  

3a 
N 

3b 
N 

3d 
‘v 

4a 
N 

4b 
N 

4c 
N 

4e 
N 

C H NO Calcd.  : C,  64.69; H, 7.78; N, 8.38 
Found : C,64.61;H,7.71;N,8.29 

C H NO C a l c d . :  C,72.57;H,6.04;N,6.51 
Found : C,  72.5i;H, 6.07; N, 6 .45 

C H NO2 C a l c d . :  C,73.38;H,6.55;N,6.11 
Found : C,73.25;H,6.62;N,5.99 

C H NO Calcd. : C,60.43;H,6.47;N, 10.07 
Found : C ,  60.38; H, 6 . 5  1 ; N, 10.09 

C H N O S  Cacld.  : C ,  5 6 . 8 0 ; H , 6 . 5 0 ; ~ , 8 . 2 8  
Found : C, 56.75; H, 6.52; N, 8 .19  

C H N O S  Calcd . :  C,59.01;H,7.10;N,7.65 
Found : C,59.1Z;H,7.07;N,7.61 

C H N O S  Calcd . :  C,67.50;H,5.66;N,6.05 
Found : C,67.42;H,5.69;N,6.10 

C H N O S  Calcd. :  C,68.53;H,6.16;N,5.70 
Found : C ,  68.5 1 ; H, 6.09; N, 5.77 

C H N O S  Calcd.:  C,54.19;H,5.80;N,9.03 
Found : C,54.23;H,5.74;N,8.97 

9 13 2 

13 13 2 

14 15 

7 9  2 

8 11 

9 13 

13 13 

1 4  15 

7 9  
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