STRUCTURES OF THE PRODUCTS OF REACTION OF
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Alkylidenebis-2,2'-cyclohexanones react with two molecules of hydroxylamine to give 8-hy-
droxy-1,2,4,5-bistetramethylene-7-oxa-6,8-diazabicyclo{3.2.1Joctanes, whereas 5,5'-methyl-
ene-2,2-dimethyl-4-pyrone and "semicyclic" and aliphatic-aromatic 1,5-diketones form
dioximes.

2,2'-Alkylidenedicyclohexanones (Ia-c¢) react with 2 moles of hydroxylamine to give 8-hydroxy-
1,2,4,5-bistetramethylene-7-oxa-6,8~diazabicyclo[3.2.1]octanes (la-c) rather than dioximes, as was pre-
viously assumed [1, 2]. Two stereoisomers of Ila corresponding to the two forms of diketone Ia were
isolated. B-TIsomer IVa is formed from the racemic form of Ja, whereas a mixture of the racemic and
meso forms gives a mixture of two isomers, from which o -isomer ITa was isolated.

R

i
AN N, NH,OH
Yo o7 ~2H,0 e

1
OH
HN-—O0
la=C Ha-¢

LITa R=H; b R=CHy; ¢ R=CiH,

Absorption of the C=N bond at 1600-1700 cm™! is absent in the IR spectra of Tla-c; in addition to the
absorption of an associated hydroxyl group at 3100-3200 cm™, there is a narrow peak at 3220 em™, which
is related to the NH group. A similar pattern is observed in the spectrum of the product of the reaction of
glutaraldehyde with 1 mole of hydroxylamine, for which the 7,8-dioxa-6-azabicyclo[3.2.1]octane structure,
which is similar to the structure of II, was established [3].

The corresponding O,N-diacetyl derivatives (@~ and 8-IIIa) are formed by the action of acetic anhy-
dride in pyridine on the ¢~ and g-isomers of Ila. Their IR spectra contain intense absorption bands of
ester (1780 cm™Y) and amide (1670 cm™) carbonyl groups. Stereoisomeric N-hydroxyperhydroacridines
Iva are formed in the reduction of the a- and g-isomers of Ua and IIla with NaBH, in alcohol [4]. trans-
syn-trans-Isomer ¢-IVa is formed from the o ~isomers, whereas primarily trans-anti-cis-isomer p-IVa
is formed from the f-isomers, along with 2 small amount of @-IVa. Their configurations were confirmed
[4] by conversion to the a- and g-perhydroacridines, the configurations of which are known. The results
obtained make it possible to propose a trans-syn-trans configuration for the a-isomer of IIa and a trans-
anti-cis configuration for the g-isomer.
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TABLE 1. Products of the Reaction of 1,5-Diketones with Hy-

droxylamine
Com- | = . |Crystalliza- [Empirical Found, % | Calc., % vield,
pound P, tion solvent |formula c H N|]c H N| %
| | ro
a-1la 1 180181 * |Dioxane Ci3HpgNO, 656,61 9,2 {11,8{65,5, 9,2 (11,8 { 78*
B-11a | 160—161 T |Ethylacetate| C;3HpN,O, 1655 9,4 | 12,0 65,5‘ 9,2 11,8 | 87
1Ib | i180—182 % |Dioxane CiHpN:Q, 66,4199 1 11,3]66,7] 95 |11,1 | 51
o dle | 193—195 Methanol CigHaeNeOy 73,21 84 | 887261 83| 89| 21
a-1lla | 140—141 |40% Ethanol | CisHasN2O, [632]| 8,1 | 88 634181 | 871 44
p-Ila | 173—174  |Ethapol Ci7HeN2Os 63,9 84 | 87634181 | 87| 21
VI 200—202  |Ethanol CisHueN.O, 160,61 87 | 9516041 87 | 941 22
X 136—138  |Benzene CisHyoN2O, 169,41 8,0 110,41692 l 7.7 10,8 86
- XI 180—181 Propanol CoHaeN2G, (74,51 76 | 82(750) 7,1 | 83| 95
- XII 153—154 © |Benzene | CaaH2aN:0; |77,1| 66-] 79,77,11 6,1 | 7.8} 91

* Isolated by fractional crystallization from a mixture of o -1Ila
and 8-Ta; mp 190-191° [1] and 179-183° [5].

t Literature mp 130° [1] and 159-164° [5].

t Literature mp 164-167° [2],

** ] jiterature mp 163.5° [7].

5,5'-Methylenebis-2,2-dimethyl-4-pyrone (V) forms a dioxime (VI), evidently because of the fact that

in the tetracyclic form analogous to structure II, 1,3-repulsion should develop between the axial CH; groups
and the O—NH fragment.

"Semicyclic" 1,5-diketones, namely, 1-phenyl-3- 2 -oxocyclohexyl)-1-propanone (VII) and 1,3~-di-
phenyl-3-@2-oxocyclohexyl)~1-propanone (VIII), and the aliphatic-aromatic benzylidenediacetophenone (IX)
give dioximes (X-XII). Their IR spectra contain the absorption band of a C=N bond at 1650-1670 cm™! but
do not contain the narrow absorption peak of the NH bond at 3220 cm™! characteristic for II.

EXPERIMENTAL

Condensation of 1,5-Diketones with Hydroxylamine. Diketone IIic was synthesized by the method in
[6]. A solution of 0.7 mole of hydroxylamine hydrochloride and 53 g of Na;,CO; in 100 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 recrystallized. See Table 1 for information con~
cerning the products.

Reduction of o~ and §-Tla and IfTa. A 0.01-mole sample of the compound in 90 ml of alcohol was re-
duced with 0.06 mole of sodium borohydride. According to thin-layer chromatography [Al,0;, petroleum
ether-ethyl acetate (1:1), only a¢-IVa is formed from o -Tia and ITa, whereas 8-IVa and traces of a-IVa

are formed from the f-isomers. The IR spectra of the products of the reduction of IVa were identical to
the spectra of genuine samples.
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* Refluxing for 15 min and 6 h, respectively, is required for the preparation of dioximes VI and X.
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