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The N-oxides of 2 ,4-diphenyl-5 ,6 ,7 ,8- te t rahydroquinol ine ,  2,4-diphenylpyrindane,  and 7,7- 
d imethy l -2 ,4 -d iphenyl -6-oxa-5 ,6 ,7 ,8 - te t rahydroquino l ine  were  synthesized.  On heating 
with acet ic  anhydride,  the N-oxides form,  respec t ive ly ,  ace ta tes  of 2 ,4-diphenyl-5 ,6 ,7 ,8-  
te t rahydro-8-quinol inol ,  2 ,4-diphenyl-  7-pyrindanol,  and 7, 7 -d ime thy l -2 ,4 -d ipheny l -6 -oxa-  
5, 6, 7 ,8- te t rahydro-8-quinol inol ;  hydrolys is  of the aceta tes  gives the a lcohols .  

The synthesis  and some t r ans fo rma t ions  of 2 ,4-diphenyl-5 ,6-cycloalkenopyr id ine  N-oxides a r e  de-  
sc r ibed  in this paper .  It  is known that s y s t e m s  of this sor t  find applicat ion in the synthes is  of medicinal  
p repa ra t ions  and s e r v e  as key compounds in the total  synthesis  of he te rocyc l ic  s t e ro ids  [1-3]. 

The bases  (IV-VI) n e c e s s a r y  for  the synthesis  of the N-oxides (VII-IX) were  obtained by reac t ion  of 
the appropr ia te  1,5-diketones (I-III)  with hydroxylamine  in n -propyl  alcohol [4]. Base  V was synthes ized in 
high yield via  the method in [5]. 

Diketone III is fo rmed  in high yield on t r ea tmen t  of a mix tu re  of benzalacetophenone and 2 ,2 -d imethy l -  
t e t r a h y d r o - 4 - p y r o n e  with alcoholic alkal i .  The IR spec t rum of the synthes ized  compound contains a spl i t  
absorpt ion band at 1695-1712 cm -1, which is cha r ac t e r i s t i c  for unconjugated and conjugated carbonyl  groups .  
In connection with the fact  that the re  a r e  two unequivalent a - m e t h y l e n e  groups in 2 ,2 -d ime thy l t e t r ahydro -  
4-pyrone ,  one should have a s sumed  that  the reac t ion  with chalcone may proceed  in different  d i rec t ions .  
The r e su l t s  of th in- layer  ch romatography  (TLC) make  it poss ib le  to conclude that the  reac t ion  gives only 
one product,  the s t ruc tu re  of which was proved by the following chemica l  t r an s fo rma t ions .  

/ •  0 + C~IisCH=CHCOC6Hs 
, (~.~0.~ "~ 

ii:! 

0 6H~ 

I I I  a 

The oxidation of bases  IV-VI with hydrogen peroxide  in acetic acid gives the cor responding  N-oxides 
(VII-IX). The r eac t ion  does not go to complet ion:  smal l  amounts of unchanged base s  r e m a i n  along with the 
expected N-oxides .  This  can apparent ly  be explained by the effect of the phenyl groups which lower  the 
e lec t ron  densi ty on the ni t rogen atom and cause  s te r ic  hindrance.  The IR spec t r a  of the synthes ized c o m -  
pounds contain intense absorpt ion  bands at 1270-1310 cm - t ,  which a r e  c h a r a c t e r i s t i c  for  the N-oxide group.  

* See [10] for communica t ion  X. 
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The NMR spectrum of oxide IX contains, in addition to other signals (protons of the gem methyl groups and 
aromatic protons), two singlets at 3.08 ppm (signal from the C 8 protons) and 4.73 ppm (signal from the C 5 
protons); this attests to the presence of isolated methylene groups attached to C 5 and C 8. The results make 
it possible to suppose that the product of the addition of 2,2-dimethyltetrahydro-4-pyrone to ehalcone has 
the 2,2-dimethyl-5-phenacylobenzyltetrahydro-4-pyrone structure (III). 

C5H5 

~ ' ~  0 0 --""~" C~;II s 

I-II 

NH2OII'HCI 
n-CaHTOtl 
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~6H~ C6Hs 

O 

IV-V VII-VIII  

C~H~ 

KOH ( C Vl 2~ [/~N~/~C(#I,o 
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C6H~ ~6H5 
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X.II XV 

The formation of two isomeric acetates of the X and Xa type, as described previously in the case of 
5,6,7,8-tetrahydroquinaldine N-oxide [6], might have been expected when VII-IX were refluxed with acetic 
anhydride. However, only one substance is formed as a result of the reaction of VII-IX with acetic an- 
hydride; this attests to an unambiguous rearrangement. The IR spectra of the synthesized compounds con- 
tain absorption bands at 1745 em -I and 1245 em -I, which are characteristic for the ester grouping. 

9"~ 

CoH~ ~]/N-- .%. ~ 
CH3COO 

X Xa 

Alkaline hydrolysis of acetates X-XII gives the corresponding amino alcohols (XIII-XV). Absorption 
bands at 3485-3590 cm -I, caused by the presence of an intramolecularly bonded hydroxyl group, are pres- 
ent in the IR spectra of the compounds obtained. Considering this and the fact that the 3 position is shielded 
to a considerable degree by the phenyl groups, one should have assumed the formation of amino esters with 
an acetoxy group attached to C 8. This assumption is confirmed by the NMR spectrum of XV, which con- 
tains the following signals: 4.32 ppm (signal from the proton attached to C8), 4.65 ppm (signal from the 
protons of the methylene group attached to C5) , and 7.33 ppm (signal of the C 3 pyridine proton). 

EXPERIMENTAL 

The IR spectra were recorded with a UR-20 spectrophotometer with NaCI and LiF prisms. The NM~ 
spectra were obtained with a ZKR-60 spectrometer with an operating frequency of 60 MHz. Activity II 
aluminum oxide was used for the chromatography with development with iodine vapors. The picrates were 
obtained by mixing hot methanol solutions of the substances and picric acid. The hydrochlorides were 
isolated by bubbling dry hydrogen chloride through ether (XII, XV) or benzene (VII) solutions of the com- 
pounds. 
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2,2-Dimethyl -5-phenacylobenzyl te t rahydro-4-pyrone  (III). A 4-g (0.03 mole) sample of 2 ,2-dimethyl-  
t e t r ahydro-4 -pyrone  [8] and 1.7 ml of 40~c potassium hydroxide solution were  added to a solution of 2.1 g 
(0.01 mole) of benzalacetophenone [7] in 33 ml of alcohol. The precipi ta ted c rys ta l s  were  removed  by 
f i l t rat ion,  washed success ive ly  with alcohol and water  (until they were  neutral) ,  and dried.  

2 ,4-Diphenyl-5,6,7,8- tetrahydroquinol ine (V). This compound was obtained by refluxing a mixture  of 
24.6 g (0.08 mole) of diketone II, 123.2 g (1.6 mole) of ammonium acetate,  and 160 ml of acetic acid for 3 h. 
F r e e  base  V was isolated by alkalization with saturated potassium carbonate  solution. 

2,4-Diphenylpyrindane (VII), 2,4-Diphenyl-5,6, 7,8-tetrahydroquinoline (VIII), and 7, 7-Dimethyl-2 ,4-  
diphenyl-6-oxa-5,6 ,7 ,8- te t rahydroquinol ine  (IX) N-Oxides. These  compounds were  obtained f rom 0.01 mole 
of the corresponding base,  0.025 mole of hydrogen peroxide,  and 7 ml of acetic acid via a previously de- 
scr ibed method [9]. 

Acetates of 2,4-Diphenyl- 7-pyrindanole (X), 2,4-Diphenyl-5,6, 7 ,8- te t rahydro-  8-quinolinol (XI), and 
7 ,7-Dimethyl-2 ,4-diphenyl-6-oxa-5 ,6 ,7 ,8- te t rahydro-8-quinol inol  (XII). These  compounds were  obtained 
by refluxing 0.01 mole of the corresponding N-oxide with 10 ml of acetic anhydride for 1 h. The f ree  
amino es t e r s  were  isolated by the method in [9]. The acetates were  hydrolyzed by heating 0.01 mole of 
the es te r  with 15.4 ml of 20% alcoholic potassium hydroxide for 1.5 h. 

The proper t ies  of the synthesized compounds and the resu l t s  of e lementary  analysis a re  presented  
in Table 1. 
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