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t r a n s - 2 - A l k y l -  and t r a n s - 2 - a r y l - 5 - m e t h o x y - 3 - t o s y l o x a z o l i d i n e s  are formed  in the react ion of 
tosy l  az ide  with methyl  vinyl  ether in the p r e s e n c e  of aldehydes.  

2 - A l k o x y - l - a r y l s u l f o n y l a z i r i d i n e s ,  which are  formed  in the react ion of benzenesul fonyl  az ides  with-alkyl 
vinyl  e thers ,  are  converted  to 5 -a lkoxy -2 ,2 -d ia lky l -3 -ary l su l fony loxazo l id ines  in the presence  of ketones  [1]. 
In the present  r e s e a r c h  w e  invest igated the (3 +2) -cyc loaddi t ion  of 2 - m e t h o x y - l - t o s y l a z i r i d i n e s  to aldehydes 
of  the aliphatie and aromat ic  s e r i e s .  

*Communicat ion  VI f r o m  the s e r i e s  "Reaction ~ Organic Azides  with Unsaturated Compounds;" see  [1] 
for  communicat ion  V. The resu l t s  of this study are  protected by an author's  cert i f icate  [2]. 

TABLE 1. PMR Spectra of Oxazol id ines  

Ts/'N~,~ " 
R 

S pin - spin cou- Percentage of 
6, ppm* pling constants, Hz the c is -ox-  Corn- 

azolidine in pound - -  - - - -  " the mixture 

I 
IS 3,31 3,56 4,6415,34c 

3,22 3,6514,54~5,15 1 
II 3'12/3'7614'42/4'85 c III 

V ]3,25 [ 3,86 [4,74 ]6,40 s 

VI 13,1513,7914,6616,27s 

VII |3,12 |3,76 |4,6216,24 s 
VIII ]3,26 ~3,86 |4,80 ]6,38 s 

3,25 
3,22 
3,25 

:3,29 

3,20 
3,21 

3,18 
3,24 

1,46d (5,8) 
0,95t, 1,70dq {6,2, 7,0) 
0,95d, 0,98d [6H] (6,6), 

I~,86 m (1H) 
2,97 aq{IH] (]vic=7,5, 

J e m = 9 , 8 ) , 3  06dd[1H] 
g ~ " . . . .  

(Jvie = o,0, Jgem--9,8), 
7,20 m 

7,30--7,50 m 
6,95 dd and 7,44 dd [4HI 
(]~,it =8,5, ] n . r  =5,5, 8,5) 

. 7,4rn 
7,68d and 8,16 d (8) 

5,4 
5,5 
5,8 

5,8 

5,6 
5,1 

5,5 
5,5 

11,~ 
12,~ 
13,5 

12,4 

12,6 
12,7 

12,6 
12,7 

10 

7 

3 

*Chemica l  shifts  of Ts in oxazol id ines  I-VIII (=~ 0.02 ppm): 2.40 s, 7.25 d, 
and 7.65 d (J = 8 Hz).  
$Re la t ive  e r r o r  • 30%. 
$ For  c i s - o x a z o l i d i n e  I: H A and H B 3.4 m, H C 5.00 dd (Jcis  = 3 Hz, 
Jtrans =2 Hz), OCH 3 2.95 s .  
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TABLE 2. Properties of Oxazolidines I-VIII 

~ o m -  
pound 

l 

II 

1II 

IV 

V 

VI 

VII 

VIII 

mp, ~ 
(from - 
hexane) 

93,5--94,0 

92- -93  

94,5--95,3 

107,1--I07,3 

j 101,5--102 

112--113 

92,2--93,0 

139--139,5 

Empirical 
formula 

CI2HI7NO4S 

C~aH~NO4S 

CI4H2IXO4S 

C~sH2~NO4S 

CIrH~pNO4S 

C~7H~sFNQS 

CIrHIsBrNO4S 

C17H18N206S 

Found,  % 

C H N 

53,6 
54,6 4.8 
54,8 4,8 
56.1 5,1 
55,8 5.1 
62,4 4,0 
62,3 3,8 
61,2 4,2 
6112 4,2 
5810 

/49,3 3,3 
}49,5 3,3 
154,1 7,4 
153,,7 7,2 

Calc., 9 

S C H N 

J53,5 4,9 2,5i 6,3 5,2 
2,,21,754,76,7 

1,3 62~2 ] 4,0 9,4 6,I 

K4 61'215'7 4,2 

9,3 58,1 / 5,2 4,0 
9fi 49'5/ 8,0 4.4 3,4 

9.0 54,0~ 4,8 7,4 
8,7 t 

i 

I1,8 

II,2 

10,7 

9,2 

9,1 

7.8 

8,5 

Yield, 

9" 

38 

28 

31 

19 

21 

i4 

1! 
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* 2 ,5-Dimethoxy- l ,4-d i tosylp iperaz ine  and po ly (2-methoxy- l - tosy l -  
azir idine)were isolated in the synthesis of oxazolidines I-VII in 
overal l  yields of, respect ively,  48, 56, 59, 71, 69, 81, and 84%. 

2-Substituted 5-methoxy-3- tosyloxazol id ines  I-VIII were  obtained by reaction of methyl vinyl ether with 
tosyl  azide in the presence  of aldehydes at 40~ * 

CH2=CHOCHa + TsNa ~ ' j Ts+/N+~OR 

I - V I I I  

R=Clta; II R=C2Hs; I[| R=iSO-CaH7; IV R=C6HsCH2; V P,-C6Hs; VI R-p-FCoH4; 

VII R=p~BrC~H4; VIII R=p-N02C~H 4 

The data f rom the PMR spect ra  (Table 1) of oxazolidines I-VIII a re  s imi la r  to the data f rom the PMR 
spect ra  of 5-a lkoxy-2,2-dia lkyl-3- tosyloxazol id ines  [1]. In all cases  the percentage of the t rans-oxazol idines  
in the mix tures  of i somer s  exceeded 90%. We were  able to f i rmly  establish the presence of small  amounts of 
the cis i somers  f rom the PMR spect ra  only for oxazolidines I, IV, V, and VII. The percentages of the i somers  
were  determined f rom the signals of the methoxy groups, which are  shielded more  strongly in the eis i somer  
than in the t rans  i somers ;  the percentages of the eis i somers  in 2-aryloxazol idines  can be determined s imi-  
lar ly  f rom the 2-1-t signals.  

5-Methoxy-2,2-dimethyl-3- tosyloxazol idine  (IX) was isolated by separat ion of the products of the react ion 
of methyl vinyl ether,  tosyl  azide, and p-chlorobenzaldetwde by means of prepara t ive  th in- layer  chromatography 
(TLC) with an eluent containing acetone~ The 5-methoxy-2-(p-chlorophenyl) -3- tosyloxazol id ine  formed during 
the react ion evidently exists in equilibrium with dipolar ion X under the conditions of chromatography on si l ica 
gel; s imi lar  t ransformat ions  of oxazolidines to carbonyl compounds and ylids of the X type have previously 
been observed [1]. 

Thus the "transalkylation" of oxazolidines, which was observed for the first time, indicates the possibil- 
ity of their formation from aziridines and carbonyl compounds. However, when 5-ethoxy-2,2-dimethyl-3- 
tosyloxazolidine is heated with a tenfold excess of 2-methylpropanal and oxazolidines I and II are heated with 
excess acetone (at 40 ~ for 4 h), the starting oxazolidines do not undergo any transformations. These results 
indicate that 5-alkoxyoxazolidines are formed irreversibly under the conditions of the described reaction. 

~'OCHa p~ _ + CH.COCtt 3 /OCHa 

C~H4CI-p CH 3 CH 3 

IX 

*The corresponding oxazolidines were  not obtained in the react ion of methyl vinyl ether with tosyl  azide inthe 
p resence  of formaldehyde,  chloral ,  and anisaldehyde. 
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EXPERIMENTAL 

The PMR spectra of CCI 4 solutions of the compounds were recorded with a Varian HA-100 spectrometer 
with hexamethyldisiloxane as the internal standard. The IR spectra of mineral oil suspensions of the com- 
pounds were obtained with a UR-20 spectrometer. The characteristic frequencies [I] for the oxazolidines 
were observed over the following ranges: 1350-1355, 1160-1171, 670-685 , 600-625, 550-570, 540-555, and 
525-545 cm -1. 

Silufol UV-254 was used for  analyt ical  t h in - l aye r  ch romatography  (TLC), and LS 5/40 gel with a lumi-  
nescence  indicator  was  used fo r  p r epa ra t i ve  TLC; elution was accompl ished  in all cases  with h e x a n e - a c e t o n e  
(3 : 1). The yields ,  mel t ing  points,  and resu l t s  of e l e m e n t a r y  analys is  of the oxazolidines a r e  p resen ted  in 
Table  2. 

5 -Methoxy-2-methy l -3 - tosy loxazo l id ine  (D. A mix tu re  of 4.0 g (2.0 mmole} of tosyl  azide, 4.8 ml  (6 
mmole} of methyl  vinyl  e ther ,  and 3.3 ml  (6 mmole)  of acetaldehyde was heated in a sea led  tube at 40 ~ for  2 h, 
a f te r  which it was ref luxed with hexane (four 20-ml  portions}. The hexane- insoluble  res idue  (2.2 g) was t r ea t ed  
with hot ethyl aceta te ,  and the solid m a t e r i a l  was r emoved  by f i l t ra t ion and washed  with e ther  to give 0.44 g 
(10%) of 2 ,5 -d ime thoxy- l , 4 -d i to sy lp ipe raz ine  with mp 176.5 ~ Vacuum evapora t ion  of the ethyl aceta te  gave 
1.7 g (38%) of po ly (2 -me thoxy- l - to sy laz i r id ine ) .  The po lymer  and the p iperaz ine  were  identified f rom the r e -  
sults of e l e m e n t a r y  analys is ,  TLC, and compar i son  of the IR spec t r a  with the spec t r a  of authentic p r e p a r a -  
t ions [3]. The hexane ex t r ac t s  we re  cooled at - 1 0  ~ fo r  40 h, a f te r  which they w e r e  worked  up to give 2.25 g 
of co lo r l e s s  c rys ta l s ;  r ec rys t a l l i za t ion  f rom hexane yielded 2.1 g (38%) of oxazolidine I with mp 93.5-94 ~ 
(twice from hexane). 

Oxazolidines If, Ill, V, VI, and Vll were similarly obtained. 

5-Methoxy-2-(p-nitrophenyl)-3-tosyloxazolidine (VIII). Repeated treatment of the reaction mixture ob- 
tained from 3.3 g of tosyl azide, 4.8 ml of methyl vinyl ether and 9.0 g of p-nitrobenzaldehyde with boiling hex- 
ane (15 times with 10-ml portions) yielded, after evaporation of the hexane extracts to 50 ml, 3.65 g of crys- 
tals, which, according to the TLC data, were a mixture of p-nitrobenzaldehyde and the reaction product. Double 
chromatography of this mixture yielded 80 mg (0.9%) of oxazolidine VIII with mp 139-139.5 ~ Oxazolidine IV 
was also isolated by preparative TLC, since excess high-boiling carbonyl compound interferes with its sepa- 

ration. 

Reaction of Tosyl Azide with Methyl Vinyl Ether in the Presence of p-Chlorobenzaldehyde. The reaction 
mixture remaining after completion of the reaction of 1.97 g of the azide, 2.2 ml ofthe ether, and 3.9 g of p- 
ehlorobenzaldehyde was separated by means of preparative TLC with an eluent containing acetone. The bulk 
of the substance was immobile, but 0.23 g (8%) of 5-methoxy-2,2-dimethyl-3-toxyloxazolidine, with mp 56 ~ 
(rap 58.4 ~ [i]), was isolated from the zone with Rf 0.6. PMR spectrum, 6 (CC14): 1.5) (s, 3H), 1.56 (s, 31-1), 

2.37 (2, 3H), 3.25 (s, 3H), 3.32 (m), 3.51 (m), and 4.90 ppm (m, 3H, Jgem =9.7 Hz, Jcis =5.0 Hz, Jtrans =1.5 
Hz; the long-range spin-spin splitting constant was 0.4 + 0.I Hz). The IR spectrum of the oxazolidine was 
identical to the spectrum of the previously obtained preparation [I]. 
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