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9-Phenyl -5-benzyl idene- l ,2 ,3 ,4 ,4a ,5 ,6 ,7 ,8 ,9a-decahydro-4a-xanthenol ,  which exists in solu- 
tion in equilibrium with (~ '-benzylidene-~-cyclohexanonyl)  (a-cyclohexanonyl)phenylmethane, 
fo rms  the corresponding perhydroacr id ine  under the conditions of the Leuckar t  react ion and 
reac ts  with ammonium acetate to give a mixture  of compounds of the sym-octahydroacr id ine  
se r ies .  Dehydration occurs  s imultaneously in both cases ,  and 9-phenyl-4-benzyl ideneocta-  
hydroxanthene is formed.  

We recent ly  established that the previously  described [2] 1,5-diketone II has hydro• s t ruc-  
ture  I in the crys ta l l ine  form [3] and that these two compounds are  in equilibrium in solution. This compelled 
us to make a more  detailed examination of the previously  described [4, 5] convers ions  f rom I[ to hydroacridine 
sys tems.  

Under the conditions of the Leuckar t  reaction, I forms octahydroxanthene V and formylhydroacr idine  III. 
The IR spec t rum of the la t te r  contains absorption bands at 2720 ( C - H  bond in aldehydes) and 1650 cm -~ (amide 
carbonyl group). Formyl  derivat ive III is hydrolyzed to the known perhydroacr id ine  IV. 

NH3'C%COOH/ f y y ~ -2H 
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The reaction of I with ammonium acetate in acetic acid proceeds in a more complex manner. It has been 
reported [5] that two isomeric 4-benzylidine-9-phenyl-sym-octahydroacridines (Vii) were obtained as a result 
of this react ion.  We isolated octahydroxanthene V and three nitrogen-containing substances f rom the react ion 
mixture .  Of these three  substances,  the f i rs t  corresponded to one of the i somers  of VII previously  described 
in [5], the second substance was 9 -pheny l -4 -benzy l - sym-oc tahydroac r id ine  (VIII), which was evidently assumed 
to be a second i somer  of VII in [5], and the third substance was found to be the known [6] 9-phenyloctahydro- 
acridine (XI). The VIII s t ruc ture  was confirmed by the PMR spect rum (doublet of benzyl protons at 5 3.52 
ppm, J=  11 Hz), the mass  spec t rum (molecular  ion with m / e  353 and an ion with m / e  262 corresponding to the 
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loss  of a benzyl group), and by al ternative synthesis ,  for  which hydroacr idine XI was t reated with phenyl- 
lithium, and the resulting 9-phenyl-4-octahydroacr idinyl l i th ium {XII) was t reated with benzyl chloride.  

q6H~ 
C6HsL~ ~ C6HsCH2Cl XI ~ ~ V I I I  

Xll 

The format ion of VII-XI can be represented in the following way. Diketone II reacts  with ammonia to give 
hydroacr idine  VI and amino diketone IX. Hydroacridine VI is stabilized by convers ion to VII and VIII. 
Amino diketone IX, being a Mannich base, undergoes deaminoalkylation [7] to give diketone X. The la t ter  
is converted to hydroacridine XI via a known scheme [6]. Octahydroxanthene V is apparently formed in 
both reactions through dehydration of decahydroxanthenol L 

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

The PMR spec t ra  of CCI 4 solutions of the compounds were recorded with a ZKR-60 spec t rometer .  
The mass  spec t ra  were obtained with an MKh-1303 spec t romete r  at 70 eV. The IR spec t ra  of KBr pellets 
of the compounds were recorded with a UR-20 spec t rometer .  The compounds were  identified in all cases  
by means of mixed-melt ing-point  determinations with authentic samples.  

10-Formyl-9-phenyl -4-benzyl ideneperhydroacr id ine  (III). A mixture of 12.0 g (0.032 mole) of I, 12 
ml of formamide,  and 6 ml of 85% formic  acid was refluxed for  2 h. When the mixture was cooled, it solid- 
[fled to a crysta l l ine  mass .  This mass  was washed on a f i l ter  with water,  dried, and extracted with four 
150-ml port ions of boiling hexane. The extract  was evaporated to give 3.4 g (29.57O) of 9-phenyl-4-ben-  
zyl idine-sym-octahydroxanthene (V) with mp l l0 -112  ~ [from dimethylformamide (DMF)] (rap l l l ~  [3]). The 
hexane-insoluble c rys ta l s  [7.55 g (617o)] were found to be III with mp 225 ~ (dec., f rom alcohol). Found: 
N 4.47o. C27H31NO. Calculated: N 3.6%. 

9-Phenyl-4-benzyl ideneperhydroacr id ine  (IV). A solution of 1.64 g of formyl derivative III in 32 ml 
of a 1 N alcohol solution of sodium hydroxide was refluxed for 2 h, after  which it was cooled, and the p re -  
cipitated c rys ta l s  were washed with alcohol and dried to give 1.25 g (8270) of a product with mp 126-128 ~ 
(from alcohol) (nap 124-126 ~ [4]). PMR spect rum:  6 6.70 ppm (singlet, olefinic proton). 

Reaction of Ammonium Acetate with 9-Phenyl -5-benzyl idene  1,2,3,4,4a,5,6,7,8,9a-deeahydro-4a-  
xanthenol (I). A mixture  of 4.25 g (0.01 mole) of I, l0 g (0.13 mole) of ammonium acetate, and 40 ml of 
acetic acid was refluxed for  1.5 h, af ter  which it was cooled and made alkaline to pH 8 with saturated so- 
dium carbonate solution. The resulting precipi ta te  was removed by filtration, washed with water,  dried, 
and treated with a mixture of 40 ml of ether and 60 ml of dilute HC1 solution (1 : 1). The ether layer  was 
separated and filtered through 5 g of aluminum oxide. The fi l trate was evaporated to give 0.67 g (16.6%) 
of V with mp 111-113 ~ (from alcohol). The hydrochlor ic  acid layer  was diluted to twice its volume with 
water  and extracted with chloroform.  The extract  was washed with water,  dried with magnesium sulfate, 
and evaporated. The residue (2.93 g), which was a vitreous dark-brown mass ,  was separated into its com- 
ponents by means of prepara t ive  th in- layer  chromatography (TLC) on activity II aluminum oxide withhex- 
ane -e thy l  acetate (40 : 1). Approximately 500 mg of the mixture was applied to each 24 • 36 cm plate. The 
entire mixture was separated in six stages to give the following compounds. The separat ion gave 0.715 g 
(17.9~) of 9-phenyl -4-benzyl idene-sym-octahydroacr id ine  (VII) with Rf 0.78 and mp 171-172 ~ (from d ioxane-  
alcohol) (mp 172.5 ~ [5]). The separat ion also gave 0.77 g (19.1~c) of 9 -pheny l -4 -benzy l - sym-oc tahydro-  
acridine (VIII) with Rf 0.32 and mp 141-143 ~ (from hexane). Found: C 88.3; H 7.9; N 4.37c. C26H27N. Cal- 
culated: C 88.3; H 7.7; N 4.0%. The separat ion also yielded 0.39 g (13.17o) of 9 -pheny l - sym-oc tahydro-  
acridine (XI) with Rf 0.2 and mp 178-179 ~ (rap 177-178 ~ [6]). 

9 -Pheny l -4 -benzy l - sym-oc tahydroacr id ine  (VIII). A total of 50 ml of a 0.8 M solution of phenyllithium 
in ether  [8] was added with s t i r r ing  in an argon a tmosphere  to 5 g (0.02 mole) of 9-phenyloctahydroacridine 
XI [6] in 50 ml of absolute ether, and the mixture  was allowed to stand for 20 h. A solution of 5.1 g (0.04 
mole) of benzyl chloride in 10 ml of ether was then added to the br ight - red  solution, and the mixture was 
s t i r red  at room tempera tu re  for  2 h. It was then t reated success ively  with 5 ml of water  and 50 ml of 20% 
hydrochlor ic  acid, and the liberated oil was separated and shaken with a mixture of 100 ml of benzene and 
50 ml of 30% sodium hydroxide solution. The benzene layer  was separated and evaporated to give 4.8 g 
(71%) of VIII with mp 140-142 ~ ffrom hexane). 
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C A R B O L I N E S  

VIII .* ~-CARBOLINE COMPOUNDS FROM fl -(3-INDOLYL) KETONE OXIMES 

K .  I .  K u c h k o v a ,  E .  P .  S t y n g a c h ,  
F .  S h .  R i v t l i s ,  N.  M.  F r o l o v a ,  
a n d  A .  A .  S e m e n o v  
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Anhydronium bases  of 2 - c h l o r o - a - c a r b o l i n e s  and 3 ,4 -d ihydro -p -ca rbo l tnes  a re  fo rmed by 
Beckmann r e a r r a n g e m e n t  of ~-(3-indolyl)  ketone oximes .  In a number  of cases  the f o r m a -  
tion of anhydronium bases  becomes  the p redominant  p roce s s .  

Using p rev ious ly  developed methods [2, 3] we have synthesized new subst i tuted ~-carbol ines  XIV-XVI, 
which a r e  potent ial  physiological ly  act ive  compounds.  Ethylidene- and isobutyl tdeneacetones reac ted  with 
indole under  the influence of pe rch lo r t c  acid to give indolyl ketones I and III, which were  conver ted to oximes 
I[ and IV (for the synthes is  of a - subs t i tu ted  ox imeVI ,  t e r t -bu ty l  ~ -p ropy lace toace ta te  was alkylated wi thgramine  
methylsulfa te) .  Oximes II, IV, and VI were  conver ted to 3 ,4-d thydro- f i -carbol ines  by l - r a in  contact with phos-  
phorous  pentachlor ide  in w a r m  ni t robenzene.  The resul t ing hydrochlor ides  of X-XII[  were  dehydrogenated by 
heating in glycol with pal ladium black p r e p a r e d  by the method in [4]. 

In the reac t ion  of oxtme II with PC15, a cons iderable  amount of a yellow subs tance  that f o r m s  a hydro-  
chlor ide that is difficult to d issolve  in wa t e r  was isolated along with carbol ine X. According t o t h e m a s s - s p e c -  
t r o m e t r i c  data and the resu l t s  of e l emen ta ry  analys is  the base  cor responding  to this hydrochlor ide  had the 
empi r i ca l  fo rmula  C13HllC1N 2. Absorpt ion cha rac t e r i s t i c  for  the NH bond in indole was not observed in its 
IR spec t rum.  The PMR spec t rum contained a mul t ip le t  at 7.20-8.00 ppm, s inglets  of two methyl  groups at 
4.17 and 2.55 ppm, and a one-pro ton  singlet  at 6.52 ppm. F rom these  data we proposed  the 1H-1,4-dimethyl-  
2 - c h l o r o - a - c a r b o l i n e  s t ruc tu re  (XVII) fo r  the isolated substance.  The posi t ion of the chlor ine a tom was con- 
f i rmed  by the following data: The product  of reduct ive  dechlor inat ion (XVIII) had a PMR spec t rum in which 
the H a p ro ton  appeared  as a doublet at 6.67 ppm (J = 6.5 Hz) and a new (as compared  with XVII) one-pro ton  
doublet appeared  at 8.16 ppm fJ = 6.5 Hz). The magnitude of the chemical  shift  and the s p i n - s p i n  splitting 
constant indicate that  the H b pro ton  that rep laced  the chlorine a tom occupied an adjacent posi t ion with r e -  
spect  to the ni t rogen a tom and H a. 

The synthes is  of the known 1 H - l - m e t h y l - a - c a r b o l i n e  (XXIV) [5] by the action of phosphorus  pentachlor tde 
on oxime VII [6] se rved  as another  conf i rmat ion  of the c o r r e c t n e s s  of fo rmulas  XVII and YVIII. a - I soca rbo l ine  
XXIV and its  ethiodtde (XXVIII) had physica l  constants  in ag reemen t  with the l i t e r a tu r e  data [5]. 

*See [1] fo r  communica t ion  VII. 
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