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Alkyl idenebis-2 ,2 ,  -cyc lohexanones  r e a c t  with t w o m o l e c u l e s  of hydroxylamine  to give 8-hy-  
d r o x y - 1 , 2 , 4 , 5 - b i s t e t r a m e t h y l e n e - 7 - o x a - 6 , 8 - d i a z a b i c y c l o  [3.2.1 ]octanes,  whe reas  5 , 5 ' - m e t h y l -  
e n e - 2 , 2 - d i m e t h y l - 4 - p y r o n e  and " semicyc l i c "  and a l i p h a t i c - a r o m a t i c  1 ,5-diketones  f o r m  
dioximes .  

2 ,2 , -Alkyl idenedicyclohexanones  (Ia-c) r e a c t  with 2 moles  of hydroxylamine  to give 8 -hydroxy-  
1 ,2 ,4 ,5 -b i s t e t r ame thy lene -7 -oxa -6 ,8 -d i azab icyc lo [3 .2 .1 ]oc t anes  (Ha-c) r a t h e r  than dioximes,  as was p r e -  
v ious ly  a s s u m e d  [1, 2 ] .  Two s t e r e o i s o m e r s  of IIa cor responding  to the two f o r m s  of diketone Ia were  
isolated,  f l - I s o m e r  IVa is f o r m e d  f r o m  the r a c e m i c  f o r m  of Ia, whe reas  a mix ture  of the r a c e m i c  and 
m e s o  f o r m s  gives  a mix tu re  of two i s o m e r s ,  f rom which a - i s o m e r  IIa was isolated.  
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I , I l a  R=H; b R=CH3; C R=C6H5 

Absorp t ion  of the C = N  bond at  1600-1700 c m  -1 is absent  in the IR spec t r a  of I Ia-c ;  in addition to the 
absorp t ion  of an  a s soc i a t ed  hydroxyl  group a t  3100-3200 cm -1, t he re  is a na r row peak at  3220 cm -1, which 
is r e l a t ed  to the NH group.  A s i m i l a r  pa t t e rn  is o b s e r v e d  in the s p e c t r u m  of the product  of the reac t ion  of 
g lu tara ldehyde  with 1 mole  of hydroxylamine ,  for  which the 7 ,8-d ioxa-6-azabicyclo[3 .2 .1]oc tane  s t ruc tu re ,  
which is s i m i l a r  to the s t r u c t u r e  of II, was  es tab l i shed  [3]. 

The co r respond ing  O,N-diace ty l  de r iva t ives  ( a -  and fl-IIIa) a r e  f o rmed  by the ac t ion  of acet ic  anhy-  
dr ide  in pyridine on the a -  and f i - i s o m e r s  of IIa. The i r  IR spec t r a  contain intense absorp t ion  bands of 
e s t e r  (1780 cm -1) and amide  (1670 cm -1) carbonyl  g roups .  S t e r eo i somer i c  N-hydroxyperhydroac r id ines  
Wa  a r e  f o r m e d  in the reduct ion of the a -  and f l - i s o m e r s  of Ha and IIIa with NaBH 4 in alcohol [4]. t r a n s -  
s y n - t r a n s - I s o m e r  a - I V a  is f o r m e d  f r o m  the a - i s o m e r s ,  whe reas  p r i m a r i l y  t r a n s - a n t i - e i s - i s o m e r  fl-IVa 
is f o r m e d  f r o m  the f l - i s o m e r s ,  along with a sma l l  amount  of a - I V a .  T h e i r  conf igura t ions  were  conf i rmed  
[4] by conve r s ion  to the a -  and f l -pe rhydroac r id ines ,  the configurat ions of which a r e  known. The r e su l t s  
obtained make  it poss ib le  to p ropose  a t r a n s - s y n - t r a n s  conf igurat ion for  the a - i s o m e r  of IIa  and a t r a n s -  
an t i - c i s  configurat ion fo r  the f l - i somer .  
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T A B L E 1 .  P r o d u c t s  of the  R e a c t i o n  of  1 , 5 - D i k e t o n e s  w i th  Hy-  
d r o x y l a m i n e  

C o m -  

p o u n d  
mp, ~ 

Crystalliza- 
tion solvent 

Empirical 
formula 

Found, % Calc.,  % 

C H N C H 

I Yield, 

N~t % 
c~-I la ,1~80--181 * 
~-IIa 16~--161 "I" 

lib i180~I:82 $ 
,IIc 193~1'95 

a-IIIa 14,0--14,1 
I3-IIIa 173--174 

VI 200--202 
X 136--138 

Dioxane 
Ethyl acetate 
Dioxane 
Methanol 
40% Ethanol 
Ethanol 
Ethanol 
Benzene 

C IaH2~,N204 
CI3H22NgO4 
CI4H24N202 
C,gH26N202 
C17H2~N~'O4 
C,;Hs~N204 
CI2H2dN204 
C,sH2oN~O2 

65,6 9,2 
i re5'5 9,4 
66,4 9,9 

73,2 8,4 
63,2 8,t 
63,9 8,4 
60,6 8,7 

I 69 4 8,,0 
174:5 7,6 

6,6 
XI ,18,0--I81 Propanol C21H24N202 

XII 153~154 ** Benzene C2aHseN202 l 77,1 

* I s o l a t e d  b y  f r a c t i o n a l  c r y s t a l l i z a t i o n  f r o m  a 
and f l - I Ia ;  m p  190-191 ~ [1] and  179-183 ~ [5]. 
t L i t e r a t u r e  m p  130 ~ [1] and  159-164 ~ [5]. 
$ L i t e r a t u r e  m p  164-167  ~ [2]. 
* * L i t e r a t u r e  m p  163.5 ~ [7]. 

11,8 65,5 9,2 1,8 
h2,0 i65,5 9.2 1,8 
111,3166,7 9,5 I,l 
8,8172,6 8,3 8,9 
8,8 i63,4 8,1 8,7 
8,7 63.,4 8,1 8,7 
9,5 60,4 8,7 9,4 

10,4,69,2 7,7 10;8 
8,2 ?5,0 7,t 8,3 
7,9 {77,t 6,1 7s 

aa ixture  of a - I I a  

7,8 * 
87 
5I 
91 
44 
21 
22 
86 
95 
91 

5 , 5 ' - M e t h y l e n e b i s - 2 , 2 - d i m e t h y l - 4 - p y r o n e  (V) f o r m s  a d i o x i m e  (VI), e v i d e n t l y  b e c a u s e  of the  f ac t  t ha t  
in t he  t e t r a c y c l i c  f o r m  a n a l o g o u s  to  s t r u c t u r e  II, 1 , 3 - r e p u l s i o n  shou ld  de ve lop  b e t w e e n  the  a x i a l  CH 3 g r o u p s  
and  the  O - N H  f r a g m e n t .  

" S e m i e y c l i c "  1 , 5 - d i k e t o n e s ,  n a m e l y ,  1 - p h e n y l - 3 -  2 - o x o c y c l o h e x y l ) - l - p r o p a n o n e  (VII) and 1 , 3 - d i -  
p h e n y l - 3 -  ( 2 - o x o c y c l o h e x y l ) - l - p r o p a n o n e  (VIII}, and  the  a l i p h a t i c - a r o m a t i c  b e n z y l i d e n e d i a c e t o p h e n o n e  (IX) 
g i v e  d i o x i m e s  (X-XID. T h e i r  IR s p e c t r a  con t a in  the  a b s o r p t i o n  band  of a C = N  bond a t  1650-1670 c m  -1 but  
do not  c o n t a i n  the  n a r r o w  a b s o r p t i o n  peak  of the  NH bond  a t  3220 c m  - i  c h a r a c t e r i s t i c  f o r  II.  

EXPERIMENTAL 

Condensation of 1,5-Diketones with Hydroxylamine. Diketone ]IIc was synthesized by the method in 
[6]. A solution of 0.7 mole of hydroxylamine hydrochloride and 53 g of Na2CO 3 in i00 ml of water was 
added to a solution of 0.35 mole of the diketone in 300 ml of ethanol. After 3 h,* the precipitate was re- 
moved by filtration, washed with ethanol and water, and reerystallized. See Table 1 for information con- 
cerning the products. 

Reduction of ~- and fl-IIa and IIIa. A 0.01-mole sample of the compound in 90 ml of alcohol was re- 
duced with 0.06 mole of sodimn borohydride. According to thin-layer chromatography [A1203, petroleum 

ether-ethyl acetate (i : i), only ~-IVa is formed from ~-IIa and Ilia, whereas fl-IVa and traces of a-Ira 
are formed from the fl-isomers. The IR spectra of the products of the reduction of IVa were identical to 
the spectra of genuine samples. 
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* Ref lux ing  f o r  15 m i n  and 6 h, r e s p e c t i v e l y ,  is  r e q u i r e d  f o r  the  p r e p a r a t i o n  of d i o x i m e s  VI and X. 
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