
TETRAHEDRON 
LETTERS 

Pergamon Tetrahedron Letters 39 (1998) 2629-2630 

A Highly-Efficient Synthesis of Benzoxazine-2,4-diones. 

Pinmanee Boontheung and Patrick Perlmutter * 

Department of Chemistry, Monash University, Clayton, Victoria 3168 Australia 

Received 22 December 1997; accepted 23 January 1998 

Abstract: Base-promoted reaction of salicylate esters with isocyanates provides a highly 
efficient route to benzoxazine-2,4-diones. © 1998 Elsevier Science Ltd. All rights reserved. 

Substituted benzoxazine-2,4-diones have attracted interest from synthetic chemists recently due to their 

potential in pharmacology 1,2 and photography) Several methods have been reported for the preparation of 

these heterocycles. 2,4-1° In this Letter we describe a new, very efficient process for preparing benzoxazine- 

2,4-diones from a variety of salicylate-type esters (equation (1)). By analogy with our work on the synthesis 

of oxo-acetals derived from phenyl salicylates, 11 it appeared that it should be possible to prepare benzoxazine- 

2,4-diones by reacting phenyl salicylate with isocyanates (equation (1)). Initially we examined this reaction 

using combinations of bases (including pyridine, triethylamine, potassium carbonate) and solvents (including 

diethyl ether, chloroform and tetrahydrofuran). Even in the presence of 4-(N,N-dimethylamino)pyridine the 

reactions were incomplete either at room temperature or after extended heating. However, when the reactions 

were carried out in either dimethylformamide or dimethylsulfoxide the reactions proceeded to completion in 

excellent yields at room temperature or with heating (Table). 

C02Ph Base N ~ O .  ~ " 
+ 2 RNCO + PhOCONHR (1) 

"~" OH O 

1 2 3 

Because of the success of this reaction in either DMF or DMSO several salicylate-type phenyl esters 12 

( l a  - e and 4) were reacted with selected isocyanates providing, respectively, benzoxazine-2,4-diones 3aa - 

a d ,  3b, 3c and 5a - e. Most reactions in DMF gave very high yields at room temperature. For phenyl 

salicylate itself, reaction times ranged from 40 to 45 hours for i-propyl and n-butylisocyanates (entries 1 and 

2) to approximately 3 days for cyclohexyl and phenylisocyanates (entries 4 and 5). Reaction times were 

considerably shorter in DMSO (compare entry 2 with 3 and 5 with 6) whilst maintaining high yields. 

Phenylisocyanate also reacted under these conditions, however the yields were relatively poor (entries 5 and 

6). Aqueous acidic workup, followed by chromatographic separation of the product from the carbamate by- 

product, was usually carried out. In each case purification by direct crystallisation of the crude reaction 
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product  ( ra ther  than ch roma tog raphy)  f rom ethanol  was  also poss ib le  a l though the  yields were  typical ly  - 2 0 %  

lower.  U n d e r  these  cond i t i ons  even  the  reac t ion  o f  me thy l  sal icylate ,  l d ,  w h i c h  had  fa i led  to reac t  in our  

p rev ious  report ,  II p r o c e e d e d  in exce l len t  y ie ld  (entry 9). Very  good  resul ts  were  a lso ob ta ined  us ing  on ly  a 

catalytic a m o u n t  of  D M A P  and no  t r ie thylamine (see entr ies  1-4). React ion  t imes  were  longer  and  heat ing  was 

necessary.  I f  lower  t empera tu res  are requi red  then the inc lus ion of  t r i e thy lamine  is r e c o m m e n d e d .  Reac t ions  

run  wi thou t  t r i e t hy l amine  or  D M A P  presen t  were  m u c h  s lower  a l though  some  p roduc t  was  ob ta ined  af ter  

several  days.  

CO2 R2 l a  R = R 1 = H, R 2 = Ph 
l b  R = H ,  R! = Me, R2 = Ph 

R ~ ' ~ I  " O H  l c R  = OMe, Rl = H, R2 = Ph 
l d  R = R I  =H,  R 2 = M e  

0 

t ~ l ~  NR3 

O 

~ C O 2 P h  OH ~'~, ," '~ , -"~ " ~  ~ " J l "  NR3 5a R3 = i 'Pr  
4 I- L U O t  O 5 b R 3 = n - B u  

5c R 3 = Cyclohexyl 

3aa  R = R 1 = H, R3 = i-Pr 
3ab  R = R 1 = H, R3 = n-Bu 
3ac R = R t = H, R 3 = Cyclohexyl 
3ad R = R I  = H ,  R3 = Ph 
3b R = R 1 = Me, R 3 = n-Bu 
3¢ R = OMe, R1 = H, R3 = n-Bu 

Table .  Resul t s  f r o m  the b a s e - p r o m o t e d  react ion  of  sa l ic~lates  wi th  i soc~anates ,  a 
Entry Salicylate RNCO (R) Solvent Product Reaction Time Ih~ b,c Yield/%/b,c,d 

1 l a  i-Pr DMF 3aa 2 45 (4) {10} 97 (86) {79} 
2 1 a n-Bu DMF 3ab 2 40 (2) {4} 98 (80) { 89} 
3 l a  n-Bu DMSO 3ab 2 12 {4} 98 {88} 
4 l a  Cyclohexyl DMF 3ae 9 72 (21) {46} 97 (82) {73} 
5 l a  Ph DMF 3ad 43 (3d) 43 (51) 
6 1 a Ph DMSO 3ad 3d 42 
7 1 b n-Bu DMF 3b e (6) (53) 
8 1 c n-Bu DMF 3c e (2.5) 88 
9 l d  n-Bu DMF 3ab 2 (6) 96 
10 4 i-Pr DMF 5a e (3.5) (50) 
11 4 n-Bu DMF 5b e 1 (66) 
12 4 Cyclohexyl DMF 5ce 24 (28) 

a. Reactions were carded out at room temperature, with ! equiv, of Et3 N and 0.1 equiv. DMAP. b. Numbers in parantheses refer 
to reactions carded out as in (a) but with heating at 80°C. c. Numbers in curled parantheses, ie { }, refer to reactions carried out 
out as in (b) but without Et3 N and with only a catalytic amount of DMAP. d. Isolated yields after chromatography on silica gel. 
e. All new compounds gave satisfactory spectroscopic and elemental analysis. 
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