
REACTIONS OF 1,5-DIKETONES. 

XV.* SYNTHESIS AND AMINOMETHYLATION OF 
2,2-DIME THY L-5- (2-OXO CYC LOH EXY LME THY L) - 
TETRAHYDRO-4-PYRONE 

G. V. P a v e l '  a n d  M. N. T i l i c h e n k o  UDC 547.811.812.5'816'831.07 

The previously unknown 2 ,2-dimethyl~5-(2-oxocyclohexylmethyl ) te t rahydro-4-pyrone  was ob- 
tained by condensation of 2 ,2 -d imethy l te t rahydro-4-pyrone  with 2-d imethylaminomethylcyclo-  
hexane. The Mannich react ion of the product leads only to monoaminomethylat ion to give 
2•2-dimethy•-5-(3-dimethy•amin•methy•-2-•x•cyc•ohexy•me•hy••tetrahydro-4-pyr•ne. On r e -  
action with hydroxylamine hydrochlor ide both 1,5-diketones are converted to the co r re spond-  
ing 2-oxahydroacr id ines .  

It has been reported [2] that two aminomethyl  groups are readi ly introduced into the diketone mole -  
cule in the 3,3' position in the aminomethylat ion of 2 ,2 ' -methylenebiscyclohexanone.  It seemed of interest  
to study this react ion for diketone Ia - i t s  heteroanalog in which the 3,3 ~ posit ions are nonequivalent. 

R R R 

l a , b  i l l  a ,b  |1 a 

mb c"~ ~ Ko .  . . . ~ " ~ ~  . 2 
- I l l  b - - CH3 - -  I I I  c 

CH2 . 
IV 

l a - l l l  a R = H ;  lb .  I I I  b R=CH:,N(CH3)2; 111 b R=CH~N(CH3)~I ; d R = C t I  3 

We obtained it by condensation of 2-dimethylaminomethylcyclohexanone with 2 ,2 ' -d imethy l te t rahydro-  
4-pyrone .  Alternative s t ructure  IIa is refuted by the PMR spect rum of oxaacridine IIIa obtained from the 
diketone by react ion with hydroxylamine,  in which two singlets at 2.5 and 4.5 ppm of the protons attached to 
C 4 and C 1 are  found in place of triplet signals of the hydrogen atoms attached to C 3 and C A for possible i so-  
mer ic  s t ruc ture  IIa. 

The aminomethylat ion of diketone Ia in excess  amine and aldehyde proceeds  only in the 3 position to 
give aminodiketone Ib; the 3 ' -CH 2 group does not part icipate in the reaction, apparently because of the 
shielding effect of the gem-dimethyl  groups,  as in other  well-known cases  [3, 4]. 

The IR spec t rum of aminodiketone Ib differs  f rom the spec t rum of s tar t ing Ia only with respec t  to 
presence  of additional absorption bands at 2830 and 2780 cm -1, which are  affiliated with the dimethylamino 
group [5]. Base IIIb is obtained when the hydrochlor ide of aminodiketone Ib is heated in alcohol with hydrox-  
ylamine hydrochloride.  Carbonyl  absorption is absent in the IR spec t rum of IIIb, but the absorption bands 
of a dimethylamino group are retained at 2830 and 2780 cm -1. 2-Oxahydroacr idine methiodide IIIc is con-  

*See [1] for communicat ion XIV. 
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verted by Hofmann elimination to methyleneoxahydro-  
acridine IV. The bands at 2830 and 2780 cm -1 vanish in 
its IR spectrum, and adsorption appears  at 1630 and 3110 
cm -t (>C =CH2). The PMR spec t rum of IV contains two 
singlets at 4.96 and 6.08 ppm of methylene group protons 
in the t rans  and cis position relat ive to the nitrogen atom 
[6l. 

Hydrogenation of IV conver ts  it to methyloxahydro-  
acridine IIId, the IR spect rum of which differs  from the 
spect rum of 2-oxahydroacr idine IV with respec t  to the 
absence of absorption of a >C =CH 2 grouping. 

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

The IR spect ra  of CHC13 solutions of the compounds 
were r ecorded  with a UR-20 spec t rometer .  The PMR of 
CDC13 solutions were recorded  with a ZKR-60 spec t ro -  
meter .  The p icra tes  were obtained by mixing hot alcohol 
solutions of the appropriate  substance and picr ic  acid 
and were r ec rys ta l l i zed  from alcohol. The homogeneity 
of these substances was determined in a thin layer  of 
aluminum oxide; the spots were developed with iodine 
vapors.  

2 ,2-Dimethyl-5-  (2-oxocyc lohexylmethyl) te t rahydro-  
4-pyrone (Ia). A mixture of 48.3 g (0.31 mole) of 2-d i -  
methylaminomethylcyclohexanone [7] and 121 g (0.94 mole) 
of f reshly distilled 2 ,2-d imethyl te t rahydro-4-pyrone  [8] 
was refluxed for 20 rain, af ter  which the unchanged pyrone 
was removed by distillation, and the residue was vacuum 
distilled. IR spectrum: 1710 cm -1 (C~---O). 

2 ,2-Dimethyl -5-3-d imethylaminomethyl -2-oxocyc  lo- 
hexylmethyl ) te t rahydro-4-pyrone (Ib). The aminomethyl-  
ation of diketone Ia was ca r r i ed  out s imi lar ly  [9] with 
15.7 g (0.063 mole) of diketone Ia, 6 g (0.2 mole) of p a r a -  
formaldehyde, and 13 g (0.181 mole) of dimethylamine 
hydrochloride in 60 ml of alcohol. For  purification, the 
aminodiketone was dissolved in dry  ether,  and a s t ream 
of dry  hydrogen chloride was bubbled through the solution 
until it was saturated. The yield of hydrochloride with 
mp 187-188 ~ (from propanol) was 14 g (97'7c). Found: C1 
10.3%. CtTH29NO3 • Calculated: Cl10.7~c. Free  
base IV was obtained in quantitative yield by alkalization 
of the aqueous solution of the pure hydrochloride.  The 
co lor less  liquid, which was chromatographica l ly  homo-  
geneous, decomposed on distillation. IR spectrum, cm- t :  
2830, 2780, and 1710. 

2 -Oxa-sym-oc tahydroac r id ines  (IIIa, b). A mixture 
of 0.05 mole of diketone Ia and 0.115 mole of hydroxyl-  
amine hydrochloride in 50 ml of alcohol was heated for 
2 h on a boil ing-water  bath,  af ter  which the alcohol was 
removed by distillation, and the residue was dissolved in 
water.  The aqueous solution was made alkaline with con-  
centraged KOH, and base III was extracted with ether.  

Methiodide IIIc. A 2.3-ml  (0.04 mole) sample of 
methyl iodide was added to a solution of 9.8 g (0.035 mole) 
of base IIIb in 100 ml of ether ,  and the result ing prec ip i -  
tate was removed by filtration and recrys ta l l i zed  from 
alcohol. 



3 ,3 -Dimethy l -2 -oxa -5 -me thy lene - sym-oc tahydroac r id ine  (IV). A suspension of 23 g (55 mmole) of 
methiodide IIIc in 150 ml of benzene and 80 ml of 10'7c KOH was heated with s t i r r ing  at 60-70 ~ for 7 h. It 
was then cooled, the benzene layer  was separated and washed with water,  and the benzene was removed by 
distillation. 

3 ,3 -Dimethy l -2 -oxa-5 -methy l - sym~oc tahydroac r id ine  (IIfd). An 8.36-g (37 mmole) sample of the 
base in 50 ml of alcohol absorbed 795 ml of hydrogen (1 mole per  C-=--C bond) in the presence  of i g of Pd/  
A1203. The catalyst  was removed by filtration, and the alcohol was removed from the filtrate by distillation. 
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