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The condensation of lupininic acid with piper idine in the presence  of phosphorus pentoxide forms d-epi lupin-  
inoylpiperidine.  The reduction of d-epilupininoylpiperidine with lithium aluminum hydride has given p ipe r -  
idino-d- epilupinane. 

In previous work [1, 2], on performing the react ion of lupininic acid (II) with piperidine we isolated a color less  
substance with mp 240-241~ and a liquid substance with bp 228-230~ (5 mm). 

A study of the react ion products  has shown that the c rys ta l l ine  substance is a mixture of the hydroehlorides of 
piper idine and of the product of the condensation of lupininie acid with piperidine.  

The liquid base with bp 228-230~ (5 ram) has the composition C15H26N20. Its spectrum had the charac te r i s t i c  
bands of a lactam group (1623 cm -1) and of a t rans  quinolizidine nucleus (2800-2700 cm-1). Acid hydrolysis  gave lupininic 
acid (1I) and piperidine.  Thus, the base,  C15H26N2 O, is lupininoylpiperidine (IX). 

It is known that lupinine forms two se r i e s  of der ivat ives ,  corresponding to 1-1upinine (I) and d-epilupinine (IV). 
During some react ions,  epimer iza t ion of the lupinine der ivat ives  takes place.  In o rder  to es tabl ish  which epimer  sub- 
stance IX is we reduced it with l i thium aluminum hydride. This gave a base CisH28N2, corresponding to piperidinolup- 
inane. The s t e reo i somer ic  lup inanes , fo rcompar i son ,we  synthesized by a published method [3] from 1-1upinine (I) and 
d-epilupinine (IV). 
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The la t te r  was obtained by the reduction of ethyl d-epilupininic acid (HI) with l i thium aluminum hydride. The ac-  
tion of phosphorus pentabromide on lupinine and epilupinine gave, respect ively ,  bromolupinane (V) and bromoepilupinane 
(VI) [4]. By heating the bromolupinanes with piperidine in sealed tubes at 150-160~ we obtained p iper id ino- l - lup inane  
(VII) and piper idino-d-epi lupinane (VIII). 

A comparison of thei r  physicochemical  constants and IR spect ra  showed that the base that we obtained by the r e -  
duction of the product  of the condensation of lupininic acid with piperidine corresponded completely to p iper id ino-d-  
epilupinane (VIII). Thus, the product  of the condensation of lupininic acid with piperidine has the s t ructure  of d-epilupino- 
piper idine (IX). 

E XP ER IME N T A  L 

d-Epilupininoylpiperidine (IX). Some 11 gof finely ground lupininic acid with mp 255~ was dissolved in 120 ml of 
piperidine,  and 46 g of phosphorus pentoxide was added in port ions with cooling. The react ion mixture was boiled for 

*The lupininic acid descr ibed  in the l i t e ra tu re  is d-epilupininic acid. So as not to produce confusion, we also call  it 
lupininic acid. 
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3 hr.  The excess  of p iper id ine  was d is t i l led  off in vacuum. The res idue  was dissolved in cold water ,  and the solution 
was made alkal ine  with po tass ium carbonate  and ext rac ted  with ether .  The e therea l  solution was dr ied  with sodium su l -  
fate. After  the e ther  had been dis t i l led  off, 11 g {75.5%) of a v iscous  oily substance was obtained with bp 228-230~ (5 
mm), [C~]D +54.2 ~ (c 2.13; ethanol); Rf 0.78 [density 85 paper  of the Leningrad no. 2 mill;  n -butanol  acet ic  acid water  
(5 : 1 : 4)]. Found %: C 72.22, 72.19; H 10.46, 10.50; N 11.01, 11.15. C15H26N20. Calculated %: C 72.00; H 10.40; N 11.20. 
The pe rch lo ra te  was obtained by mixing a sa tura ted  solution of sodium perch lo ra te  with a solut ion of the base with 5% 
HC1. Mp 199-200~ (from water) .  Found %: C 51.59, 51.65; H 7.86, 7.55; N 8.07, 8.20. C15H26N20.HC104. Calculated%: 
C 51.50; H 7.76; N 8.00. 

Hydrochloride.  Mp 114-115~ (from acetone).  Found%: C1 12.40, 12.41. C15I-I26N20"HC1. Calcula ted%: Cl12.39. 

Saponification of d -ep i lup in inoylp iper id ine  (IX). A solution of 2 g of the base in 15 ml of 20% H2SO 4 was boiled for 
16 hr.  The react ion mixture  was made a lkal ine  with b a r i u m  hydroxide to pH ~ 12 and extracted with ether .  Gaseous 
hydrogen chlor ide was passed  through the e therea l  solution. The white prec ip i ta te  that deposited was f i l te red  off with 
suct ion and r ec rys t a l l i z ed  f rom a mix ture  of ethanol and ether .  This yielded the hydrochlor ide with mp 243-244~ giving 
no depres s ion  of the mel t ing  point  with p iper id ine  hydrochlor ide.  Gaseous carbon dioxide was passed  through the a l -  
kal ine  solution. The ba r ium carbonate  that deposited was f i l te red  off and was twice washed with water .  The f i l t ra te  
and the wash -wa te r s  were combined and evaporated to d ryness .  The res idue  was r e c r y s t a l l i z e d  from a mixture  of 
water  and acetone.  The co lor less  c rys t a l s  isolated had mp 254-255~ and gave no depres s ion  of the mel t ing point  with 
d -ep i lup in in ic  acid. 

Reduction of d -ep i lup in inoylp iper id ine  (IX). To a hot solution of 1 g of l i th ium a luminum hydride in 150 ml of 
absolute  e ther  was added, dropwise,  3 g of d-epi lupin inoylp iper id ine  in 50 ml of absolute ether .  The reac t ion  mixture  
was heated for 3 hr  and was cooled, and the excess  of l i th ium a luminum hydride was decomposed f i r s t  by the addition 
of mois t  e ther  and then with a sa tura ted  solution of po tass ium carbonate .  The reac t ion  product  was extracted with ether .  
The e therea l  ex t rac t  was dr ied with sodium sulfate.  After  the ether  had been dr iven  off, the reduct ion product  was 
d is t i l led  at 158-160~ (10 ram), [a]D +96.5 ~ (c 2.05; ethanol); Rf 0.73. Found %: C 76.23, 76.20; H 11.98, 11.86; N 11.70, 
11.89. C�94 2. Calculated % : C 76.14; H 11.94; N 11.84. P i c ra t e .  mp 205-206~ A mixture  with p ipe r id ino -d -  
epi lupinane p ic ra te  gave no depress ion  of the mel t ing point.  

Ethyl d-epi lupin ina te  (HI). A solut ion of 10 g of the acid in 200 ml of absolute ethanol was sa tura ted  with gaseous 
hydrogen chloride for 8 hr  and was then left  for 24 hr and f inal ly  boiled for 4 hr.  Then the ethanol was dis t i l led  off, 
the res idue  was dissolved in 50 ml of water ,  and the solution was made alkal ine with po tas s ium carbonate ,  with cooling, 
and was extracted with ether .  The e therea l  solution was dr ied over  sodium sulfate,  and af ter  the e ther  had been dr iven  
off the res idue  was d is t i l led  at 139-140~ (4 mm). Yield 5.52 g (55%), [~]D +48~ (c 2.42; ethanol); Rf 0.77. 

d -Epi lup in ine  (IV). A solut ion of 4.7 g of ethyl d-epi lupin ina te  in 70 ml of absolute e ther  was added dropwise to a 
hot solution of 2 g of LiA1H 4 in 300 ml of absolute  ether .  The mix ture  was heated for another  4 hr  and left  overnight .  
On the following day, the excess  of LiAIH 4 was decomposed with mois t  e ther  and the solut ion was made a lkal ine  with 
sa tura ted  po tas s ium carbonate  solut ion and was extracted with ether .  The e thereal  solution was dr ied  over  calcined 
sodium sulfate,  and the e ther  was d is t i l led  off. The yield of IV was 3.7 g (98.4%) (from pe t ro leum e ther) .  Mp 79-80~ 
[~]D +36.8~ (c 2.00; ethanol); Rf 0.55. 

Bromo-d-epUupinane  (VI). With s t i r r i n g  and cooling, 15 g of powdered phosphorus pentabromide  was added in 
por t ions  to a solution of 3.5 g of d-epi lupin ine  in 60 ml of dry  benzene.  The reac t ion  mixture  was heated for 2 hr. The 
benzene was dis t i l led  off to d ryness .  The r e s i d u e  was decomposed with water  and was washed three  t imes  with ether  
and then the solut ion was made a lkal ine  and was extracted with ether .  The e therea l  solution was dr ied  over  sodium 
sulfate and evaporated.  The yield of VI was 5.2 g (98.5%). Bp 126-130~ (2 mm); [~]D +61~ (c 2.08; ethanol).  

P ipe r id ino -d -ep i l up inane  (VIII). A mixture  of 3.9 g of bromoepi lupinane  and 20 ml of p iper id ine  was heated in a 
sealed tube at 150-160~ for 6 hr. The reac t ion  mixture  was diluted with water ,  made a lkal ine  with po tas s ium ca rbon-  
ate, and extracted with ether .  The e therea l  solution was dr ied and evaporated.  The res idue ,  which formed a v iscous  oil,  
d is t i l led  at 158-160~ (10 ram). Yield 3.7 g (93%), [a]D +9703~ (c 2.05; ethanol); Rf 0.73. Found %: C 76.23, 76.13; 
H 11.98, 11.86; N 12.12, 12.21. C15H~sN 2. Calculated %: C 76.20; H 11.94; N 11.84. P i c r a t e .  mp 205-206~ (from eth-  
anol). 

B romo- l - l up inane  (V). Some 11 g of lupinine was brominated  under  the condit ions for the b romina t ion  of d - ep -  
i lupinine.  The yield of V was 15 g {99%). Bp 126-130~ (2 mm); [aiD - 27 .2  ~ (c 3.10; ethanol); Rf 0.76. P i c ra t e .  mp 
134-135~ (from water) .  Found%:  N 11.90, 12.22. C10H18NBr. C6H3N3OT. Calcula ted%: N 12.14. 
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Piperidino-l-lupinane (VII). This was obtained in a similar manner to piperidino-d-epilupinane (VIII). Yield 97%. 
Bp 158-160~ (10 ram); [~]D -37~ (c 2.32; ethanol). Found %: C 76.32, 76.20; H 11.92, 11.80; N 12.00, 12.07. CIsH28N 2. 
Calculated %: C 76.20; H 11.94; N 11.84. Picrate.  mp 113-114~ (from ethanol). 
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