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X.* SYNTHESIS OF EPIMERIC 3-METHYLPYRROLIZIDINES 

]BY CATALYTIC DEHYDRATION OF TETRAHYDROFURAN AMINES 

AND PYRROLIDINE ALCOHOLS. 

I .  M.  S k v o r t s o v  a n d  I .  V.  A n t i p o v a  UDC 547.759.5 : 543.544 

The composit ion of mix tures  of ep imer ie  3-methylpyrro l iz id ines  obtained by four methods 
was de termined  by gas-l iquid chromatography (GLC). The data p resen ted  make it possible 
to se lec t  a method for  the prepara t ion  of a mixture  of i s o m e r s  of 3-methylpyrro l iz id ine  
with predominance  of t r ans -  or  c i s -3 ,8 -H-3-methy lpyr ro l i z id ine .  

The invest igat ion of the i somer i c  composit ion of a lkylpyrrol iz idines  obtained by different  methods 
ma y  give informat ion regarding the s te reose lec t iv i ty  of  the p roces s  that makes i t  possible to determine 
the suitabil i ty of an individual method of synthesis  for  obtaining one or  another i somer .  The i s o m e r s  of 
a lkylpyrrol iz id ines  a re  n e c e s s a r y  for  investigations involving the conformational  analysis of these com-  
pounds, for  some of the i r  chemical  t ransformat ions ,  and for the synthesis  of physiologically active sub- 
stances.  Different  methods for  the synthesis  of 3-methylpyrro l iz id ine  (1O a re  descr ibed  in the l i t e ra ture  
[2, 3], but these papers  contain no accura te  data regarding the rat io  of ep imers  of  the indicated compound - 
t ra .us -3 ,8-H-3-methylpyr ro l iz id ine  (Ia) and e i s -3 ,8 -H-3-methy lpyr ro l i z id ine  (Ib). 
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In the p r e sen t  communication,  we examine four methods for the synthesis  of I as well as different  
var iants  for  the prepara t ion  of the s tar t ing  compounds for two of the methods (Table 1). Dehydration of 
the t e t rahydrofuran  amine (H) obtained by the var ious methods (exper iments  1-3) gives approximately  the 
same r e su l t  - a mix ture  of ep imers  with predominance of Ia. According to the data obtained in this r e -  
search ,  it  is  st i l l  impossible  to judge the s t e r eochemis t ry  of the catalytic dehydration of te t rahydrofuran 
amines i tself ,  s ince the ra t io  of i s o m e r s  in the s tar t ing amines is unknown, and, in addition, i t  has been 
establ ished that  passage of a mixture  of Ia and Ib over  AI203 under the dehydration react ion conditions is  
accompanied by only slight i somer iza t ion  of Ib to Ia. However,  markedly  expressed  s t e reose lec t iv i ty  of 
the dehydrat ion of te t rahydrofuran  amines is  undoubtedly absent, since the ra t io  of Ia and Ib proves  to be 
dependent on the method of prepara t ion  of s tar t ing amine IV (exper iments  5-7). 

* See [1] for  communication IX. 
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TABLE 1. 
(Ia and Ib) 

Starting 

1 II 5 
2 II 5 
3 II G 
4 [lI 7 
5 IV 
0 i v  
7 ~ 
8 V 

Synthesis of t r a n s -  and c i s -3 ,8-H-3-Methylpyr ro l iz id ines  

Conditions for obtaining the starting 
compound 

Ni, H2. alcohol 150 ~ 
Ni, H2, H +, H~O, 100 ~ 
Ru/C, H,, CHsOH, 30 ~ 
Ni, H2, H +, H~O, 100 ~ 
Ni, H~, C2H5OH, 150 ~ 
Ni, H2, H +, H20, 100 ~ 
Ru/C, H2, CH3OH, 35--40 ~ 
Ni, H2, H +, H~.O, 100 ~ 

Yield 07 
Ia + Ib. 
%. 

69 
62 
45 
67 
21 
19 
42 
42 

Ia:Ib 
ratio~" 

67 : 33 
70 : 30 
67 : 33 
32 : 68 
45 : 55 
64 : 36 
27 : 73 
75 : 25 

* The yields in experiments  5 and 6 may  be par t ia l ly  depressed  be-  
cause of the use of small  amounts of IV in these experiments .  
t The Ia : Ib ra t io  in the react ion mixture  before distillation of the 
eatalyzate is indicated. 

According to the data of experiment  4, one can set up a qualitative representa t ion regarding the i so -  
m e r  composition of the s tar t ing pyrrol idine alcohol (rr0, in which *he i somer  with c i s -or ien ted  methyl and 
7-hydroxypropyl  groups should prevail .  This conclusion seems valid, since the a symmet r i c  centers  are  
not involved in the dehydration, and, in addition, the final product  undergoes the Ib -~ Ia conversion,  ra ther  
than the other way around. The rat io of the amount of t rans  i somer  to the amount of cis i somer  for the 
s tar t ing pyrrol id ine  alcohol should be lower than 32 : 68. 

It mus t  be noted that the successful  conversion of HI and V to I supports the representa t ion  of the 
mechanism of the catalytic dehydration of te t rahydrofuran amines in [4], according to which HI and V may 
be intermediates  in the examples of t ransformat ions  of II and IV under consideration. 

EXPERIMENTAL 

The various samples of amine H were obtained via the methods in [5, 6], while alcohol HI was ob- 
tained via the method in [7]. 

1 - (5-Methyl -2- fury l ) -3-aminopropan  e (VD.* This compound was prepared  by reductive amination [8] 
of f l - (5-methyl-2-furyl}acrole in  [9] in 51% yield and had bp 88-90 ~ (18 ram), d~ ~ 0.9775, and n~ 1.4845 (bp 
s2 ~ (6 m~) ,  dl0 0.957S, and n~ 1.4S40 [10]). 

1-(5-Methyl te t rahydro-2- fury l ) -3-aminopropane  (IV). This compound was obtained in 75% yield by 
hydrogenation of VI on R u / C  in methanol at 35-40 ~ [6] and had bp 92-96 ~ (18 nun) and n~ 1.4589. Found: 
C 67.5; H 11.5; N 10.0%. CaH1yNO. Calculated: C 67.1; H 12.0; N 9.8%. 

1 - ( a -Pyr ro l idyD-3-bu tane l  (V). This compound was synthesized in 29% yield f rom VI via the meth-  
od in [7] and had bp 129-130 ~ (15 nun). Found: C 66,7; H 11.9; N 9.8%. CsH1yNO. Calculated: C 67.1; 
H 12.0; N 9.8%. The other product  of hydrogenation of VI in acid media was IV, which was obtained in 38% 
yield. 

Aluminum oxide, p repa red  via the method in [11] and then calcined at 700 ~ for 3 h, was used as the 
catalyst .  The reac to r  was filled with AlzO S granules  ~ 3 mm in diameter .  The dehydration of II-V was 
ca r r i ed  out as in [12] in a flow sys tem at 320-340~ the space velocity for feeding of II-V was 0.1-0.18 h - i  
(based on the liquid phase), and the ra te  of nitrogen flow through the r eac to r  was 15.2-21.8 h -1. 

The mixtures  of Ia  and Ib were  subjected to quantitative analysis  by GLC with a KhL-4 chromato-  
graph. Triethanolamine (6% on Inzenskii br ick ~i th  0.25-0.50-mm grains,  p rocessed  according to the 
method in [1317 was used as the s ta t ionary phase. The column was 1 m long with an inner diameter  of 6 
ram. The column tempera tu re  was 100 ~ The ca r r i e r -gas  (helium) flow ra te  was 5 l i t e r s / h .  The peaks 
on the ch romatogram were  assigned on the basis of an analysis  of mixtures  in which the predominant  
component was determined by means  of th in- layer  chromatography and had a known configuration es tab-  
l ished by the quaternization method [14]. By this method it  was found that i somer  Ia has a lower retention 
t ime than i somer  Ib on tr iethanolamine at 100 ~ 

* Synthesized by N. A. Buntyakova. 
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