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The autoxidation of Al~ in heptane in an atmo- 
sphere of oxygen has given 12-hydroperoxy-5~~ 
which has been reduced to 12-hydroxy-Al~ and 
has been converted into 5-azabicyclo[8, 4, 0]tetradecane-6, 11-dione. 
The two latter compounds were also isolated when Al~ - 
acridine underwent autoxidation in air in the absence of a solvent. 

P repa ra t ion  of Al~  has been 
repor ted  p rev ious ly  [1]. Like its b ieyel ic  ana logs- -  
A l ' s -oetahydroquinol ine  and/x 1,8_hexahydropyrinden e 
[2]--the imine I proved to have an ex t r eme ly  high t en-  
dency to autoxidation both in a solvent and without a 
solvent .  

When a solution of the imine I in heptane was s t i r r e d  
in an a tmosphere  of oxygen, about 1 mole  of Oa was ab-  
sorbed;  an unstable c rys ta l l ine  hydroperox ide- -12-  
hydroperoxy-A l~  (II)--deposited.  

By a known method fo r  the reduct ion of h y d r o p e r -  
oxides [3], on t r ea tmen t  with sodium hydrosulf i te  the 
hydroperoxide  II fo rmed  12-hydroxy-Al~ - 
ac r id ine  (III). In aqueous dioxane in the p r e sence  of a 
smal l  amount of hydrochlor ic  acid,  the hydroperoxide 
II underwent  r e a r r a n g e m e n t .  Judging f rom the IR s p e c -  
t rum,  the r e a r r a n g e m e n t  product was a mae roeyc t i e  
ke to l ae t am- -5 -azab icye lo  [8,4, 0] te t radecane-6 ,  11- 
dione (IV). The format ion  of s i m i l a r  products  by the 
r e a r r a n g e m e n t  of hydroperoxides  of cycl ic  imines  has 
been mentioned in the l i t e r a tu r e  [4, 51. In the r e a r -  
rangement  of the hydroperoxide of Ahg-oetahydroquino - 
l ine [2], the cor responding  10 -membered  ke to lae tam 
could not be isolated,  s ince it underwent  t ransannular  
cycl iza t ion ( interact ion of the keto and N--H groups 

a c r o s s  the ring).  In our case ,  according to its IR spec -  
t rum,  the product  contained both a keto group and a 
--CONHR group-- i ,  e . ,  no cycl iza t ion took place.  

The autoxidation of Al~  on 
standing in the a i r  without a solvent  led tO the f o r m a -  
tion of a mix tu re  of oxidation products  f r o m  which 
compounds III and IV were  isolated.  The format ion  of 
the f i r s t  of them can be explained by the in teract ion of 
the hydroperoxide fo rmed  ini t ial ly with the unoxidized 
imine.  S imi la r  reac t ions  have been desc r ibed  in the 
l i t e r a tu re  [6]. R e a r r a n g e m e n t  of the hydroperoxide 
took place s imul taneously ,  leading to the format ion  of 
compound IV. 
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EXPERIMENTAL 

12-Hydroperoxy-A1%dodecahydroacridine (It). A solution of 4 g of 
freshly distilled I in 80 ml of heptane was stirred in a flask connected 
with a burette filled with oxygen. In the first 7 rain, 172 ml of O z was 
absorbed, and then the rate of absorption fell. Only after 1 hr 40 rain 
had 392 ml of O z (84%by theory) been absorbed. The precipitate of 
hydroperoxide that had separated was filtered off with suction, washed 
with heptane, and kept at 0 ~ C over paraffin wax until it had reached 
constant weight. Yield 3.9 g (83.5%). Mp 96 ~ C (decomp.). The sub- 
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stance vigorously liberates iodine from a solution of sodium iodide in 
acetic acid. Found, %: C 70.17, 70,00; H 10.02, 10.263 N 6.42, 6.47. 
Calculated for ClaHnNOz, %: C 69.96; H 9.42; N 6.30. The somewhat 
high analytical results are possibly due to the presence of a small 
amount of III in the hydroperoxide. The hydroperoxide can be stored 
at 0 ~ C for 10 days with no change in the melting point. 

12-Hydroxy-At~ (III). A mixture of 2.8 g of 
the hydroperoxide II, 50 ml of ether, 50 ml of 1N KOH solution, and 
6 g of sodium hydrosulfite was stirred at room temperature until the 
qualitative reaction for hydroperoxide was negative. The reaction 
product was separated off, washed with water, and dried. Yield 0.97 g 
(87.5%). Rods, soluble in acetic acid and dioxane, sparingly soluble in 
ethanol and benzene, insoluble in water, petroleum ether, and diethyl 
ether. Mp 191-192 ~ C (from aqueous ethanol). Found, %: C 75.56, 
75.63; H 10.14, 10.063 N 7.03, 6.90. Calculated for CIsHzxNO, %: 
C 75.40; H 10.143 N 6.76. IR spectrum (in CC14), u. cm-l: 1670 
(C=N), 3620 (O--H). Picrate, mp 140-140.5 ~ C (from aqueous etha- 
nol). Found, %: N 12.88, 12.73. Calculated for CIsH21NO. G6HsNsO7, 
%: N 12.83. 

5-Azabieyclo[8,4, 0]tetradecane-6, l l -dione (IV). A mixture of 
2.2 g of the hydroperoxide II, 20 ml of water, 20 ml of dioxane, and 
5 drops of concentrated HC1 were stirred at 32-37 ~ C until the almost 
complete disappearance of the qualitative reaction for hydroperoxide 
(this required about l0 hr). The mixture was neutralized with a few 
drops of ammonia solution, and the dioxane and water were distilled 
off under reduced pressure. The residue was treated with 15 ml of cold 
acetone, and the rearrangement product was filtered off with suction 
and then separated from mineral impurities by dissolution in chloro- 
form. This gave 0.9 g (41%) of the product. After two recrystallizations 
from acetone, mp 146-148 ~ C. Chromatographic purification of the 
product on a column of A120 s (elution with chloroform), and subsequent 
reerystallization from dioxane gave a sample with mp 157.5-158 ~ C. 
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Hexagonal plates, soluble in ethanol, benzene, chloroform, and ethyl 
acetate, less readily in acetone and dioxane, and sparingly in heptane. 
Found, %: C 70.28, 70.26; H 10.07, 9.98; N 6.81, 6.38. Calculated 
for CIzHztNOz, %: C 69.96; H 9.42; N 6.80. IR spectrum (in KBr), 
u, cm'Z: 3280, 3100, 1660, 1580 (--CONHR), 1720 (C=O). 

Autoxidatlon of A*%dodecahydroacridine in the absence of a sol- 
vent. Compound I (1.4 g) was spread in a thin layer on the bottom of 
a Petri dish and left in the air for 25 days. The crystalline mass ob- 
tained was triturated with heptane, and the crystals were filtered off 
and washed with hot water. The substance (0.51 g), insoluble in water, 
was identified as III. Evaporation of the aqueous extract yielded 0.63 g 
of IV. 
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Nl-(c~-Tetrahydrofuranyl )- and Nl-(c~-tetrahydropyranyl)uracils and 
the corresponding 6-azauracils have been obtained by the condensation 
of bistrimethylsilyl derivatives of uracils and 6-azauraeils with c~-chlo- 
rotetrahydrofuran and c~-chlorotetrahydropyran. The superiority of the 
"silyl" method over the "mercury" method used previously has been 
demonstrated. 

We have previously obtained N1-(a-tetrahydrofuryl)- 
uracils (IVR-f) by the condensation of mercury deri- 

*For part IIl~ see [9]. 

vatives of the pyrimidine bases with a-chlorotetra- 
hydrofuran (CTHF) [i], and one of these compounds, 
IVo, is of value as an agent for the treatment of some 
types of malignant tumors. However, the proposed 
method of synthesizing compounds IV proved to be un- 
suitable: the yields were only about 40%, and the 
process of purification of the end product from traces 
of mercury proved to be extremely laborious. 

In view of the desirability of developing a technolog- 
ically convenient method, we have studied the pos sibil- 
ity of obtaining compounds IVa-f by condensing bistri- 


