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V.* SYNTHESIS OF (3-HYDROXYALKYL)- 

C YC LOPE NTA NO[b] PYRROLIDINES 

A .  P .  K r i v e n ' k o  a n d  T.  F .  K o t e n k o  UDC 547.743.1.759 : 07 : 542.941.7 

AIcohols of the cyclopentanopyrrol idine ser ies  were obtained by hydrogenation of fur furylcy-  
clopentylamines.  The dependence of the yields of the products  of this react ion on the s t ruc ture  
of the amine undergoing hydrogenst ion and on the catalyst  used was established. 

The hydrogenation of furyl-subst i tuted amines in the p resence  of Raney nickel or cobalt, which leads 
to alcohols of the pyrrol id ine  and cycloalkanopyrrol idine ser ies ,  was reported in [1-3]. Corre la t ion of the 
experimental  data, which were par t ia l lydescr ibed  in preceding communicat ions,  makes it possible to ex- 
p ress  some ideas regarding  the behavior of furfurylcyclopentylamines  in the indicated reaction.  

A pecul iar i ty  of furfurylcyclopentylamines  with unbranched s t ruc tures  is the formation during their  
hydrogenation of aminodiols (in 10-15% yields) along with the corresponding te t rahydrofurfurylamine and 
(hydroxyalkyl)cyclopentano[b]pyrrolidines.  The formation of aminohydroxy compounds probably occurs  as 
a resu l t  of para l le l  hydrogenation and reduct ive amination of the aminodicarbonyl  compound that is formed 
during hydrolysis  of the furan ring: 
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I. VI, XI R=R'=R'=H; II, VII, XII R=R'=H, R"=CHa; III, VIII, XIIi R=CHa, 
R'=R"=H; IV, IX R=R'=H, R'=C2Hs; V, X R=R"=H, R'=i-CaHz 

TABLE 1. Yields of (Hydroxy- 
alkyl) cyclopent ano [b]pyrrolidin es 
in the Hydrogenation of Fur fury l -  
cyclopentylamine on Various Cat-  
alysts  

Compound [ : -  
yield, % 

| Ni Co 

VI 10 32 
VII 10 -- 

VIII 10 27 
IX 50 -- 
X 48 5O 

* See [1] for communicat ion IV. 
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The aminoindoles  a r e  evidently not r e spons ib le  for  the fo r -  
mat ion of the cyclopentanopyrro l id ine  alcohols ,  inasmuch as 1- 
( 2 - amino - l - cyc lopen ty l )hexane -2 ,5 -d io l  (XIII) r e m a i n s  unchanged 
under  the reac t ion  conditions.  

Dehydrat ion of it by the method in [4] over  a luminum oxide 
at 120~ and a t m o s p h e r i c  p r e s s u r e  gave 1 - ( 5 - m e t h y l - 2 - t e t r a -  
hydrofur fu ry l ) -2 -aminocyc lopen tane .  C onsequently,  water  l ibe r -  
ation in this case  occurs  through the hydroxyl  groups.  

T h e  yields of (hydroxyalkyl)cyclopentano[b]pyrrol id ines  
i n c r e a s e  when the a l iphat ic  s ide  chain of the s t a r t ing  amine  is 
branched and a ca ta lys t  with a weaker  hydrogenat ing capaci ty  
(Raney cobal t  in place  of Raney nickel,  Table  1) is used. 

A s im i l a r  r egu la r i ty  was a lso  p rev ious ly  noted in the hy- 
drogenat ion of fury lcye lohexylamines  [2]. 

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

Amines  I - I I I  were  p rev ious ly  obtained in [2, 3], 

1 - ( 2 - F u r y l ) - l - ( 2 - o x o c y c l o p e n t y l ) p r o p a n e  (XX). This compound, 
with bp 102-103 ~ (4 ram), d42~ 1.0450, and nD ~~ 1.4950, was ob- 
tained in 45% yield f rom e thy ta lagnes tum b romide  and 2 - fu r fu ry t -  
idenecyclopentanone by the method in [5]. Found: C 75.3; H 
8.5%; 1VIR D 53.65. C12HI~O 2. Calculated:  C 74.9; H 8.3%; MR D 
53.94. The 2 ,4-din i t rophenylhydrazone was obtained as yellow 
crystals ,  with mp 121-122 ~ Found: N 15.2%. CtsH20N405. Cal -  
culated:  N 15.0%. 

1- ( 2 - F u r y l ) - l -  (2-oxocyc lopen ty l ) -2 -methy lpropane  (XXI). 
This  compound, with bp 120-121 ~ (5 ram), de 2~ 1,0285, nD ~~ 1.4923, 
was obtained in 75% yield by the method used to obtain the ketone. 
Found: C 75.8; tt 8.8%; Mtl D 58.23. C13H180 ~. Calculated:  C 
75.7; H 8.8%; M]~ D 58.55. The 2~4-dini t rophenylhydrazone was 
obtained as  yel low c r y s t a l s  with mp 132-I33  ~ Found: N 14.5%. 
CIgH22N405. Calculated:  N 14.5%. 

1 - ( 2 - F u r y l ) - l - ( 2 - a m i n o c y c l o p e n t y l ) p r o p a n e  (IV). This 
compound, with bp 104-105 ~ (4 ram), d420 0.9945, and nD~~ 
was obtained in 36% yield by reduct ive  aminat ion  of ketone XX 
by the method in [2]. Found: C 74.4; H 10.2; N 7.3%; 1V[RD 
57.34. Ci2HIgNO. Calculated:  C 74.6; H 9.9; N 7.2%; 1VIR D 
56,8"7. The N-ace ty l  der iva t ive  had bp 172-173 ~ (4 ram) and nD 2~ 
1.5080. Found: C 71.5; H 9.0; N 5.9%. C14H21NO 2. Calculated:  
C 71.5; H 9.0; N 6.0%. 

1- ( 2 - F u r y l ) - l -  (2-aminocyc lopentyl) -2-  me thy lp r  opa ne (V). 
This compound was synthesized in 66% yield f r o m  ketone XXI 
by the method used to obtain IV. The product  had bp 121-122 ~ 
(6 mm),  d42~ 0.9864, and nD 2~ 1,4970. Found: C 75.3; H 10.5; 
N 6.3%; MR D 61.55. Ci3H2iNO. Calcula ted:  C 75.3; H 10.2; 
N 6.8%; N[R D 61.96. The N-ace ty l  de r iva t ive  had bp 176-180 ~ 
(4 ram) and nD ~~ 1.5065. Found: C 72.2; H 9 . 2 ;  N 5.5%. 
C15H23NO 2. Calculated:  C 72.3; H 9.3; N 5.6%. 

Compounds IX and X (Table 2) were  obtained by hydrogen-  
ation of amines  IV and V, r e spec t ive ly ,  as descr ibed  in [2, 3]. 
The i r  d iace ty l  de r iva t ives  (XVI and XVII, Table  2) were  p r ep a red  
by the method in [6l. 
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1- (2-Dimethy laminocyc lopenty l )pen tane-2 ,5-d io l  (XV). This compound, with bp 161-163 ~ (1 ram) and 
nD2~ 1.4874, was obtained in 52% yield by Leuckar t  methyla t ion of amine XI [3]. Found: C 66.7; H 12.1; 
N 7.0%. C12H25NO 2. Calculated:  C 67.0; H 11.6; N 6.5%. The diacetyl  de r iva t ive  had bp 144-147 ~ (1 mm) 
and nD 2~ 1.4612. Found: C 63.6; H 9.8; N 5.0%. C16H29NO 4. Calculated:  C 64.2; H 9.7; N 4.7%. 

Amino alcohol  XIV and its ace ta te  (XVII1) (Table 2) we re  s i m i l a r l y  obtained. 
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