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2-Methoxy-  and 2-ethoxy-  1-arylsul fonylazi r id ines ,  which a re  formed by react ion of a r e n e s u l f o n y l  
azides with methyl  and ethyl vinyl e thers ,  r eac t  with ketones to give 5 -a lkoxy-2 ,2 -d ia lky l -3 -a ry l -  
sulfonyloxazolidines,  along with products  of d imer iza t ion  and polymerizat ion of the a lkoxyazi r i -  
dines.  

It is known that 1-arylsul fonylazi r id ines  add to chloral  under  nucleophilic ca ta lys is  conditions to give 2 - t r i -  
ch loromethyl - l -a ry l su l fonyloxazol id ines ;  C-subs t i tu ted-1-ary lsu l fonylaz i r id ines  could not be made to undergo 
ring expansion [3]. 

The present  paper  is devoted to the study of the react ion of ketches with 2 -a lkoxy- l - a ry l su l fony laz i r i -  
dines, the format ion of which,as in te rmedia tes  in the reac t ion  of arenesulfonyl  azides with vinyl e thers ,  has been 
previous ly  demons t ra ted  [4]. 

Methyl and ethyl vinyl e thers  (I, ID reac t  with tosyl  azide (]II) and e ther  I reac ts  with p-n i t robenzenesul -  
fonyl azide (IV) in the p re sence  of acetone at 40~ to give products  of (3 +2)-cycloaddit ion at the carbonyl  group 
of acetone - 2 -a lkoxy- l - a ry l su l fony laz i r id ines  (V). In addition ~o the oxazolidines,  d imers  and polymers  of the 
azi r id ines  o r  the corresponding dipolar  ions V I -  2 ,5-d ia lkoxy- l ,4-b is (ary lsu l fonyl )p iperaz ines  (VtD and poly- 
2 -a lkoxy- l -a ry l su l fony laz i r id ines )  (VI ID-  were  isolated. Oxazolidines IX-XI were obtained in 30-40% yields.  

According to the data f r om th in- layer  chromatography (TIC)  and the PM_R spectra,  the react ion mix tures  
contain smal l  amounts of alkyl N-ary lsu t fonylace t imida tes  and alkyl N-arylsu l fonyl formimidates ,  which a re  side 
products  of the convers ion of 5-alkoxy-1-arylsulfonyl-A2-1,  2 ,3- t r iazol ines  to alkoxyazir idines V [4]. 
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I R =CH~: II RI=C2H6; III Re=Ts: IV R2=O2NC6H4SO~; Va--VIIIa RI=CH> R-'=Ts: 
Vb-VIIIb R:=C:Hs, R-~=Ts; Vc-VIIIc RI=CHa, R2=p-O-_,NCeH4SO,_ 

The cycl ic  s t ruc tu re  of oxazolidines IX-XI was confi rmed by the following data f rom the PMR spec t ra  
(Table 1): the nonequivalence of the two methyl  groups of 2,2-dimethyloxazolidines,  the dias tereotopic i ty  of the 
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munication IV. The resul ts  of this study a re  protec ted  by an author ' s  ce r t i f i ca te  [2]. 
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TABLE 2. Charac te r i s t i cs  of the Oxazolidines 

~ o m  - 

ound 

IX 

x 

xi 

xII 
xIII 

xIV 

xv 

mp, *C 

58,2-- 58,6 

79,4 

120,5--121 

OilT 
Oil 

110,5--110,7 

OilT 

Empirical 
formula 

CI3HIgNO4S 

CI4H21NO4S 

Ci2HI6N206S 

CI4H~INO4S 

CI8H2~NO4S 

54,9 
54~ 
55,9 
56,3 
45,2 
45,2 

56,2 
55,9 
63,0 
62,8 

Found, % 

H N 

6~ 
7,0 
6,7 
6,8 
5,1 
5,o 

7,2 
7.o 
6,1 
6,l 

S 

~,2 10.,9 
5,3 10,,7 
4,8 10,5 
4,8 10,8 
8,7 I0,0 
8,6 10,0 

4,2 10,8 
4,3 11,o 
3,6 
3,5 

Calculated, % 

C H N S 

54,7 6,7 4,9 11,2 

56,2 7,1 4,7 10.,7 

45,6 5,1 8,9 10,I 

56,2 7,1 4,7 loft 

62,2 6,1 4,0 

Yield 
%* 

40 

39 

19 

7 
26 

14 

13 

* The overal l  yield of piperazine VII and po lymer  VIII was 5 0K (in the 
synthesis  of oxazolidine IX), 47~ (in the synthesis of oxazolidine X), 
and 65~ (in the synthesis of oxazolidine XI). 

We were unable to isolate analytically pure s amples of the oxazoli-  
dines. 

methylene groups of the ethoxy group in 5-ethoxyoxazolidine X, and the presence  of an ABX sys tem of ring pro-  
tons [the signals of the la t ter  are  split by long-range s p i n - s p i n  coupling into a quartet  in the case  of 5-methoxy-  
oxazolidines and into a triplet  in the case of 5-ethoxyoxazolidine (J= 0.4 Hz)]. 

N-Tosylaminoaceta ldehyde diethylacetal  and acetone (in 30 and 70~ yields, respectively),  as well as p iper-  
azine VIIb and po lymer  VIIIb, are formed when an alcohol solution of oxazolidine X is heated at 150 ~ A s imi lar  
conversion of oxazolidine X to a mixture of VIIb and VIIIb may also occur  when an inadequately dried sample of 
X is allowed to stand. 

x - - - -  v l b  c : f f s O "  i - v l l  b + V l l l  b 

[ - - ~  TsNHCH2CH(OC2H5) 2 

Thus  under certain conditions one may expect the establ ishment  of an equilibrium between the 5-alkoxy- 
oxazolidine and the mixture  of carbonyl compounds and dipolar ions VI. Since the revers ib le  formation of oxa- 
zolidines f rom the VIb ion competes with the i r revers ib le  polymerizat ion of the latter,  the yield of oxazolidine 
X dec reases  when the experimental  time is increased (40~ at 40 ~ for  2 h, 13~c at 40 ~ for  15 h). It is mos t  likely 
that the f i rs t  step in the formation of the oxazolidines is revers ib le  nucleophilic addition of ion VI to the c a r -  
bonyl compound to give ion XVI (R=H). This is in agreement  with the data in [3], with the absence of products 
of cycloaddition of ion VI to the C = C bond of vinyl e thers  I and II, and with the dependence of the yields of the 
oxazolidines on the nature  of the substituents in the ketones (Table 2). Thus d imer  VII and polymer  VIIIa are  
formed in the react ion of e s t e r  I, azide ]II, and 3,3-dimethyl-2-butanone;  according to the PMR spectra l  data, 
the reaction mixture does not contain compounds with an oxazolidine ring. 

OR'  

R~R~C__N__EH~COW ~R ~ ~zNCI ' I  2 O R :  + R~COR~ ~ I I " I ~ 

R O- R: R ~ R - - N ~ O  

Vl d XVI R 3 R 4 

The ra te  of cyclization of ion XVI (R 5=H) to oxazolidines is evidently comparable  to the rate of the r e -  
ve rse  reaction of conversion to ion VId (RS=H), since the yields of oxazolidines do not exceed 40~. The fact [1] 
that 2-methyl -  and 2-phenyl-2-alkoxyazir idines  are  not converted to oxazolidines in the presence  of acetone and 
acetaldehyde can be explained by the decrease  in the electrophil ici ty of ion XVI (R 5= CH3, CGHs). 

5-Methoxy-2,2-di isobutyl-3- tosyloxazol idine (XII) was isolated in low yield (7~) in the reaction of tosyl-  
azide with e ther  I in the presence  of 2,6-dimethyl-4-heptanone,  whereas  oxazolidines X]II-XV were obtained in 
low yields in the react ion with unsymmet r i ca l  ketones. In this case both the c i s -  and t r an s - i somer i c  oxazoli-  
dines are  usually formed (the large grouping attached to C 2 with respec t  to the alkoxy group attached to C 5 of the  
oxazolidine ring). It follows f rom the PMR spec t rum that oxazolidine X]II is a mixture of cis and t r a n s  i s o m e r s  
in a rat io of 1: 3.5. The assignment  of the configuration was made in analogy with the data for  t r ans -5 -methoxy-  
2-methyl -3- tosyloxazol id ine  (XVID [5]. It is apparent f rom Table 1 that the charac te r i s t i c s  of the ring sys tem 
of ABX protons of oxazolidine x m ,  which is present  in sma l l e r  amounts, a re  s imi la r  to the same cha rac t e r i s -  
t ics  of  oxazolidines IX-XI, and the PMR spec t rum of the principal  i somer  is analogous to the spec t rum of oxazo- 
lidine XVIL 
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The high pe rcen tage  of t r ans -oxazo l id ine  X]H in the mix tu re  of i s o m e r s  (78 * 3%) indicates  the high s t e r e o -  
se lec t iv i ty  of the cycl izat ion of  the cor responding  dipolar  ion XVI; this is a ssoc ia ted  with the low reac t iv i ty  of 
this ion. The pe rcen tage  of the cis  i s o m e r s  in oxazol idines XIV and XV is smal l  (determined f r o m  the ra t io  of  
the a r e a s  of the s ignals  of the CH30 and CH 3 groups  i n  the PMR spec t ra ;  see  Table 1). The IR spec t r a  of  XKI-  
XV a re  s i m i l a r  to the IR s p e c t r a  of oxazolidines IX-XI.  

The reac t ion  mix tu re  of e ther  I, azide HI, and 2,4-pentanedione was analyzed, a f te r  separa t ion  by p r e p a r a -  
t ive TLC, by means  of IR and PMR spec t roscopy .  Only d i a z o - t r a n s f e r  products  - tosy lamide  and 3 -d iazo-2 ,4 -  
p e n t a n e d i o n e -  we re  isola ted f r o m  the complex mix tu r e s  and identified. We were  a lso  unable to obtain the c o r -  
responding oxazolidine in the reac t ion  of e the r  I, azide HI, and 2,3-butanedione. 

E X P E R I M E N T A L  

The PMR spec t r a  we re  r eco rded  with a Var ian-HA-100  s p e c t r o m e t e r  with hexamethyldis i loxane as the 
in te rna l  s tandard .  The IR s pec t r a  of  CC14 solutions of  liquid oxazolidines XII and XHI and of m i n e r a l  oil su s -  
pensions  of the solid oxazolidines were  obtained with a UR-20 s p e c t r o m e t e r .  The c h a r a c t e r i s t i c  f requenc ies  
fo r  the oxazol idines w e r e  obse rved  in the following in tervals :  1350-1360, 1165-1170 (SO 2 a s y m -  and s y m - s t r e t c h -  
ing vibrat ions) ,  670-690, 655-670, 600-625 (SO 2 s c i s s o r s  deformat ion  vibrat ions) ,  555-585 (fan vibrat ions) ,  and 
540-560 cm- l ;  the ass ignment  of the f requencies  in the IR s p e c t r u m  was made  f r o m  the data in [6]. 

Activi ty I I  a luminum oxide or  Silufol UV-254 was used for  analyt ical  TLC, whereas  IS2s 4 5 / 4 0  s i l ica  gel 
with a luminescent  indicator  was used fo r  p r e p a r a t i v e  TLC; elution in all  ca ses  was accompl ished  with h e x a n e -  
acetone  (3 : 1). Column chromatography  was c a r r i e d  out with the s a m e  a luminum oxide and eiution with h e x a n e -  
acetone (varying concentra t ions) .  

The alkyl vinyl e the r s  were  purif ied by dist i l lat ion o v e r  sodium, and tosyl  azide (rap 2 t  ~ was purif ied by 
column chromatography ,  p-Ni t robenzenesul fonyl  azide (IV) was obtained in 68% yield f r o m  p-n i t robenzenesu l -  
fonyl chlor ide  and hydraz ine  hydra te  [7] and had mp 100-102 ~ The c o m m e r c i a l - g r a d e  ketones  were  dr ied  tho r -  
oughly and dist i l led with a column (five theore t ica l  plates) .  

React ion of Tosyl  Azide with Ethyl  Vinyl E t h e r  in Acetone.  A mix tu re  of 22 g of the azide, 20 m l  of  the 
ether ,  and 20 m l  of acetone was allowed to s tand overnight  a f te r  the initial s t rongly exothermic  react ion c e a s e d .  
The p rec ip i t a te  was r emoved  by f i l t rat ion,  washed with acetone,  and dried to give 0.6 g (2~) of 2 ,5 -d ie thoxy- l ,4 -  
d i tosy lp iperaz ine  (VIIb) with mp 170 ~ (dec.) (see [4]). The IR and PMR s p e c t r a  were  ident ical  to the s p e c t r a  of 
the p iperaz ine  obtained in [4]. The f i l t ra te  was diluted with hot hexane, and the po lymer  was separa ted .  T h e  
f i l t r a t e  was f rozen out to yield 13 g (39%) of crude 5-e thoxy-2 ,2-d imethyl -3- toxyloxazol id ine  (X). An analyt i -  
cal ly  pure  s amp le  (rap 79.4 ~ was obtained by p r e p a r a t i v e  chromatography  on a luminum oxide and subsequent  
r ec rys t a l l i z a t i on  f r o m  hexane.  IR spec t rum:  1348, 1168, 685, 650, 610, 578, 550 c m  -1. Evapora t ion  of the f i l -  
t r a t e  yielded 12 g (45%) of p o l y m e r  VIIIb. When the crude  oxazolidine was allowed to stand for 24 h, it was con-  
v e t t e d  to a m ix tu r e  of  p iporaz ine  VHb and p o l y m e r  VII]b. 

5 -Methoxy-2 ,2-d imethyl -3- (p-n i t rophenylsu l fonyDoxazol id ine  (XI). A mix tu re  of 4.56 g (2.0 mmole)  of  
azide IV, 3.48 g (6.0 mmole)  of  e the r  I, and 3.48 g (6.0 mmole)  of acetone was heated in a sea led  tube at 40 ~ for 
2 h, a f t e r  which it was  t r ea t ed  repea ted ly  with hot hexane. Evapora t ion  of the hexane ex t r ac t  yielded 1.18 g 
(19%) of oxazol idine XI  with mp  120.5-121 ~ [ f rom h e x a n e - c h l o r o f o r m  (9 : 1)]. IR spec t rum:  1348, 1168, 682, 
610, 583, 561 c m  -1. The hexane- insoluble  res idue  f r o m  the react ion mixture  (4.7 g) was,  according to the PMR 
spec t r a l  data, a mix tu re  of s ta r t ing  azide IV, oxazolidine XI, and p o l y m e r  VIIIc. 

5 -Methoxy-2 ,2 -d imethy l -3 - tosy loxazo l id ine  (IX). This  compound was s i m i l a r l y  obtained. In the synthes is  
o f  oxazolidines XII-XV the m o l a r  ra t io  of azide I/I, e the r  I, and carbonyl  compounds was 1: 3 : 3, and the r e a c -  
t ions we re  c a r r i e d  out in sea led  tubes at 40 ~ for  2 h; oxazolidines XII-XV (Table 2) were  isola ted by p r e p a r a t i v e  
TLC on s i l i c a g e l ,  sInce they were  fo rmed  in low yie lds  as poor ly  c rys ta l l i zab le  mix tu re s  of  i s o m e r s .  In the 
isolat ion of the oxazol idines by means  of TLC we were  able to determi,~e the convers ion  of the azide but were  
unable to de te rmine  the amount of  polyazi r id ine  VI]Za formed.  In the isolat ion of oxazol idines XH-XV the yie lds  
of  the react ion products  and the recording  of the PMR spec t r a  were  accompl i shed  a f t e r  separa t ion  of the r e a c -  
tion by means  of T I C ;  analyt ica l ly  pure  s am p le s  were  used for  record ing  of the IR spec t ra .  

T h e r m o l y s i s  of  5 -E thoxy-2 ,2 -d imethy l -3 - tosy loxazo l id ine  in Ethanol.  A solution of  1.8 g of the oxazol i -  
dine in 50 ml  of  anhydrous ethanol was heated  in a sea led  tube at 150 ~ fo r  3 h, a f t e r  wh ich the  alcohol was r e -  
moved  by dist i l lat ion,  and the res idue  was t r ea t ed  with hot hexane to give 0.5 g (30~) of  N- tosy laminoace ta lde -  
hyde die thylaceta l  with mp  66-67~ this product  was identified by compar i son  with an authentic s ample  [4] f r o m  
the IR s p e c t r a  and the resu l t s  of  TLC on a l u m i , u m  oxide. The hexane- insoluble  res idue  was found to be poly-  
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�9 m e r  VIlIb (30%). A 1.2-g sample  of 2 ,4-dini t rophenylhydrazine in 60 ml of 20% hydrochlor ic  acid was added to 
the alcohol solution, and the resul t ing  prec ip i ta te  was removed by f i l t ra t ion and washed with water  and alcohol 
to give 1.05 g (70%) of acetone 2 ,4-dini t rephenylhydrazone.  No melt ing-point  depress ion  was observed  for  a 
mix tu re  of  this product  with an authentic sample .  

Reaction of Tosyl  Azide wi thMethyl  Vinyl E the r  in 2,4-Pentanedione.  A mix ture  of 1.96 g of the azide, 
1.1 ml  of e the r  I, and 1.5 ml of 2,4-pentanedione was heated at 40 ~ fo r  2 h, a f te r  which it was subjected to p rep -  
a ra t ive  separat ion on s i l ica  gel  with elution by CCI4-CHC13 (1: 1) to give the tosylamide,  with mp 137 ~ (succes-  
sively f r om water  and toluene) and Rf 0.1, in 25% yield.  PMR spect rum,  5 (nitrobenzene): 2.26 (s, 3H) and 5.7 
ppm (s, 2H). The PMR spec t ra  of  the fract ions with Rf 0.2 and 0.4 did not contain signals of the ring sys tem of 
the protons of oxazolidine and singlet  signals of methyl  groups of 2 ,4-pentanedione .  The m o re  mobile f ract ions 
contained tosyl azide (15%), which was identified f rom its IR spect rum,  and 3-dinzo-2,4-pentanedione (18~). 
PMR spect rum,  5 (CC14): 2.29 ppm (s). IR spec t rum (CC14): 1690 (C =O) and 2110 cm - i  (diazo group). An au- 
thentic sample  of the diazo ketone obtained by the method in [8] had spec t ra  analogous to those of  the product.  
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I S O M E R I C  D I S T Y R Y  L B E N  Z O B  I S O X A  ZO L E S  

E .  M.  V e r n i g o r ,  V.  K .  S h a l a e v ,  
a n d  E .  A .  L u k T y a n e t s  

UDC 547.787.3 : 541.621 : 542.953 

I some r i c  2, 6-dis tyrylbenzobisoxazoles ,  the UV spec t ra  of which provide evidence of a di f ference in 
the conjugation of the s tyrylbenzoxazole  f ragments  in the i r  molecules ,  were  synthesized by con- 
densation of i somer i c  2 ,6-dimethylbenzobisoxazoles  with aromat ic  aldehydes.  

The heteroanalogs  of sti lbene and dis tyrylbenzene,  which contain benzoxazole s t ruc tura l  f ragments ,  are  
of  cons iderable  in teres t  both for  the study of the relat ionship between the s t ruc tu re  of organic  compounds and 
the i r  spec t r a l - luminescence  p roper t i e s  and f rom the point of view of thei r  application as, for  example,  optical  
b leaches  [1], luminophores,  and generat ing compounds for  quantum e lec t ronics  [2]. 

In the p resen t  communication we descr ibe  the prepara t ion  of  i somer ic  2 ,6-dis tyrylbenzo[1,2-d;5 ,4-d ' ] -  (I) 
and 2,6-dis tyrylbenzo[1,2-d;  4,5-dT]bisoxazoles (lI), which a re  he tereanalogs  of d is tyrylbenzenes .  The condensa-  
tion of 2-methylbenzoxazole  with aromat ic  aldehydes (for example,  fusion with zinc chloride [3] or  boric acid 
[4] or  refluxing in methanol in the p re sence  of alkaline agents [5]), which gives the products,  in low yields,  is 
usually employed for  the synthesis  of s ty ry l - subs t i tu ted  benzoxazoles .  

We have developed a method for  the synthesis  of d is tyrylbenzobisoxazoles  I and II by condensation of 2~6- 
dimethylbenzo[1,2-d;  5 ,4-d ' ] -  (III) and 2,6-dimethylbenzo[1,2-d;  4,5-dt]bisoxazole (IV), respect ively ,  with aro-  

Sc ien t i f i c -Research  Insti tute of Organic  In te rmedia tes  and Dyes, Moscow. Trans la ted  f rom Khimiya Get- ' 
e re ts ik l icheskikh  Soedinenii, No. 12, pp. 1619-1620, December ,  1976. Original  ar t ic le  submitted December  8, 
1975. 
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