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The PMR s p e c t r a  of 1,6-dioxaspiro[4.4]nonane and i ts  monobromo and dibromo de r iva t ives  
indicate that b romina t ion  of 1 ,6-dioxaspiro[4.4]nonanes  p roceeds  at the 4 and 9 posi t ions  of 
the sp i ran  r ing.  

Under the p rev ious ly  adopted s tandard  conditions [1], b rominat ion  of po lya lkyl -subs t i tu ted  1 ,6-di -  
oxaspiro[4.4]nonanes  p roceeds  at the 4 and 9 posi t ions ,  i .e . ,  at the ~ posit ion with r e spec t  to the potent ial  
carbonyl  ca rbon  (C 5). The b romine  a toms  in the d ibromo de r iva t ives  a re  not on the same  carbon a tom [2]. 

We have defini t ively conf i rmed  the s t ruc tu re  of the b r o m o s p i r a n s  by a study of the PMR spec t r a  of 
1,6-dioxaspiro[4.4]nonane (I) and i ts  monobromo (II) and d ibromo (III) de r iva t ives .  
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In the spec t rum  of I the s ignals  with chemica l  shif ts  of 1.87 and 3.47 ppm (intensity ra t io  2 : 1) c o r -  
respond  to the eight pro tons  of the four  C - C H  2 groups  and the four  protons  of the two OCH 2 groups  (see 
Fig. 1). These  chemica l  shif ts  a r e  c h a r a c t e r i s t i c  for  such sp i roace ta l  s t r u c t u r e s  [3]. 

Compound II  has  a m o r e  complex  s p e c t r u m  consis t ing of seve ra l  groups  of l ines .  The in tegra l  inten-  
s i ty of the s ignals  at 1.95-2.90 p p m  is  six,  which c o r r e s p o n d s  to the six pro tons  of the th ree  C - C H  2 groups .  
Almost  all  of the chemica l  shif ts  of these protons  d i f fer  f r o m  those for  I as  a resu l t  of the effect  of the 
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Fig.  1. PMR s p e c t r a  of 1 ,6-dioxaspi ro[4 .4]-  
nonane (I) and i ts  monobromo (II) and di-  
b romo (Ill) de r iva t ives .  

b romine  a tom.  The four  protons  of the OCH 2 groups  (3.85 
and 3.98 ppm) and the proton of the C - C H  group (4.18 and 
4.25 ppm),  with a total  in tensi ty  of f ive,  contr ibute  to the 
group of l ines  in the weake r  field region.  

The same  intensi ty  of  the s ignals  f r o m  the OCH 2 
pro tons  in the spec t r a  of I and II is  d i rec t  p roof  that hy-  
drogen is r ep laced  by bromine  in only one of the C - C H  2 
groups .  The choice between the poss ib le  s t r u c t u r e s  of 
b r o m o s p i r a n  II (C 4 -  Br  or  C 3 -  Br) was made in favor  of 
C 4 - B r  on the bas i s  of the r e su l t s  of b romina t ion  of poly-  
a lky l sp i rans  [2] and f r o m  the genera l  concepts  of the r e -  
ac t iv i t ies  of ace ta l s .  

In the spec t rum of III  the group of l ines f r o m  2.0 to 
2.90 ppm can be ass igned to the four pro tons  of the C - C H  2 
groups ,  the s ignals  of which, as  in the case  of II ,  a re  
shifted downfield under  the influence of the b romine  a tom.  
The OCH 2 pro tons  a re  cha r ac t e r i z ed  by a signal at 4.0 
ppm.  The s ignals  with chemica l  shif ts  of 4.10-4.30 ppm 
belong to the proton of the C - C H  group.  The ra t io  of the 
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intensi ty of the signal of the C - C H  2 protons to the intensi ty of the C - C H  and OCH 2 multiplet is 2 : 3 .  Con- 
sequently,  the bromine atoms in III a re  situated on different  carbon atoms (C 4 and C 9) . 

Thus it can be considered to be complete ly  proved that II has the 4 -b romo- l ,6 -d ioxasp i ro [4 .4 ] -non-  
ane s t ruc ture  and that HI has the 4 ,9-dibromo-l ,6-dioxaspi ro[4 .4]nonane s t ruc ture .  

The pur i ty  of I-III was moni tored by th in - layer  chromatography.  One spot was obtained for  each of 
these compounds during two-stage chromatography on a thin l aye r  of aluminum oxide [Rf 0.484 for  I, 
0.458 for  II, and 0.523 for  III with h e x a n e - e t h y l  acetate (9:1)].  Consequently, in all cases  (except I) we 
were  dealing with only one of the i somer s ,  the problem of the configuration of which still r emains  unex- 
plained. 

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

Compound I was synthesized by e lec t ro ly t ic  methoxylat ion of ~ - fu ry l -3 -p ropano l  with subsequent 
hydrogenation of 2 -methoxy- l ,6 -d ioxasp i ro[4 .4] -3-nonene  [4]. 

Compounds II and HI were  obtained by brominat ion of I with dioxane dibromide in e ther  [1]. 

The PMR spect ra  in carbon te t rachlor ide  were  obtained with a JNM-C-60 sp ec t ro m e te r  (60 MHz). 
The chemical  shifts a re  p resen ted  in pa r t s  pe r  million re la t ive  to te t ramethyls i lane  (TMS), which was 
taken as ze ro .*  
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