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Summary 

For the acces to new pyrrolizines derivatives with potential biological interest, we 
implemented the Clauson-Kaas reaction using dimethoxytetrahydrofurane reagent on the 3-
amino-3-arylpropanoic acids derivatives obtained during our work to give the pyrrolic 
compounds which were transformed into pyrrolizine derivatives by intramolecular cyclization. 

 
I - ®Æt vÊn ®Ò 

Víi môc tiªu tæng hîp c¸c dÞ vßng míi lµm
tiÒn ®Ò cho viÖc ®¸nh gi¸ ho¹t tÝnh sinh häc, 
chóng t«i quan t©m ®Õn cÊu tróc dÞ vßng 
pyrolizin víi thÝ dô ®iÓn h×nh lµ Mitomycin, mét 
kh¸ng sinh kh¸ng ung th− ®ang ®−îc sö dông. 
§i theo h−íng tæng hîp c¸c dÉn chÊt vßng 
pyrolizin h−íng kh¸ng ung th−, chóng t«i tiÕn 
hµnh thay thÕ nhãm amin cña c¸c nguyªn liÖu 
axit 3-amino-3-arylpropanoic b»ng nh©n pyrol 
theo ph¶n øng Clauson Kaas vµ tiÕn hµnh ph¶n 
øng ®ãng vßng néi ph©n tö theo Friedel-Crafts 
t¹o c¸c dÉn chÊt pyrolizin míi (s¬ ®å 1). 
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II - thùc nghiÖm 

1. Tæng hîp 
a) Tæng hîp nguyªn liÖu axit 3-amino-3-

arylpropanoic [1] 

§i tõ 2-clorobenzan®ehit 1a vµ benzan®ehit 
1b, chóng t«i tiÕn hµnh ph¶n øng Rodionov-
Johnson [2] sö dông c¸c t¸c nh©n axit malonic 
vµ amoni axetat ®un håi l−u trong etanol. Sau 
khi t¸ch riªng c¸c muèi phenyliden 2a-b tan, 
chóng t«i thu ®−îc axit 3-amino-3-(2-
clorophenyl)propanoic 3a vµ axit 3-amino-3-
phenyl)propanoic 3b víi hiÖu suÊt kh«ng v−ît 
qu¸ 50% (s¬ ®å 2). 
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S¬ ®å 2 
 

Do kh«ng cã ®−îc nguyªn liÖu 4-
bromobenzan®ehit, ®Ó thu ®−îc dÉn xuÊt thÕ 
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brom trªn nh©n phenyl, chóng t«i tiÕn hµnh ph¶n 
øng brom hãa trªn axit 3-amino-3-
phenyl)propanoic 3b víi nhãm chøc amin ®W
®−îc b¶o vÖ d−íi d¹ng axetamit 4 b»ng t¸c nh©n 
anhidrit axetic trong axit axetic. T¸c nh©n brom 
hãa lµ brom trong axit axetic b¨ng ë nhiÖt ®é 
phßng. S¶n phÈm thu ®−îc lµ dÉn chÊt thÕ 
monobrom 5 chän läc ë vÞ trÝ para víi hiÖu suÊt 
60%. Nhãm axetamit b¶o vÖ ®−îc thñy gi¶i d−íi
t¸c dông cña axit hidrocloric ®un håi l−u trong 
etanol ®Ó cho ra muèi amoni 6, muèi nµy ®−îc 
kiÒm hãa b»ng NaHCO3 vµ dÉn chÊt axit 3-
amino-3-(4-bromophenyl) 6 d¹ng amin tù do 3c
®−îc chiÕt víi clorofoc ®Ó sö dông ngay cho 
ph¶n øng tiÕp theo (s¬ ®å 3)  
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b) Tæng hîp c¸c dÉn chÊt pyrol tõ c¸c axit 3-

amino-3-arylpropanoic  

Theo Clauson-Kaas [3, 4], viÖc sö dông t¸c 
nh©n 2,5-dimetoxytetrahidrofuran trªn axit β-
aminopropanoic hay axit γ-aminobutanoic ®un 
håi l−u trong axit axetic sÏ cho phÐp thay thÕ 
nhãm amin cña axit b»ng dÞ vßng pyrol.  

Chóng t«i ®W lÇn l−ît tiÕn hµnh ph¶n øng 
nµy trªn ba dÉn chÊt axit 3-amino-3-(2-
clorophenyl)propanoic 3a, axit 3-amino-3-
phenylpropanoic 3b vµ axit 3-amino-3-(4-

bromophenyl)propanoic 3c. Sau 1 giê, s¶n phÈm 
pyrol 7a,b,c ®−îc t¹o thµnh víi hiÖu suÊt lÇn 
l−ît lµ 74% (a), 70% (b) vµ 77% (c) (s¬ ®å 4). 
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c) §ãng vßng néi ph©n tö t¹o c¸c dÉn xuÊt 
pyrolizin 

C¸c dÉn chÊt pyrol 7a,b,c ®−îc ®ãng vßng 
néi ph©n tö theo Friedel-Crafts qua hai giai 
®o¹n: 

- Ho¹t hãa nhãm –COOH d−íi d¹ng acyl 
clorit víi t¸c dông cña thionyl clorit 

- §ãng vßng trªn vÞ trÝ α cña nh©n pyrol 
d−íi t¸c dông cña nh«m clorit khan trong 
diclorometan. C¸c s¶n phÈm pyrolizin 8a,b,c 
®−îc t¹o thµnh víi hiÖu suÊt lÇn l−ît lµ 60% (a), 
65% (b) vµ 50% (c) (s¬ ®å 5). 
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2. X¸c ®Þnh cÊu tróc 

- C¸c chÊt tæng hîp ®−îc x¸c ®Þnh nhiÖt ®é 
nãng ch¶y b»ng b¨ng KOFLER vµ kiÓm tra ®é 
tinh khiÕt b»ng s¾c ký líp máng trªn b¶n máng 
Silicagel cña Merck (Polygram SIL G/UV254, 
0,25 mm) víi mét sè hÖ dung m«i:  

n-hexan : CHCl3 : AcOH (2:6:1)  
n-hexan : AcOH      (3:1)  
Benzen : EtOAc     (3:1) 

- TiÕn hµnh ph©n tÝch phæ hång ngo¹i trªn 
m¸y GENESIS FTIR. Ghi nhËn c¸c d¶i hÊp thu 
®Æc tr−ng cña c¸c dÉn xuÊt: d¶i OH vµ NH2 ë
3400 - 2800 cm-1; d¶i NH ë 3300  cm-1; d¶i CO 
ë 1630 - 1700 cm-1.

- TiÕn hµnh ph©n tÝch phæ 1H-NMR b»ng 
m¸y JEOL JNM-LA 400 MHz, víi mÉu pha 
trong DMSO-d6, chuÈn néi tetrametylsilan 
(TMS), cho kÕt qu¶ phï hîp víi cÊu tróc. 

 

Ar
COOH

A
H2b

H2a

H3

Sè Ar A Hphenyl H-3 H-2a H-2b Proton kh¸c 

3a
Cl

NH2

7,6  
(4H, m) 

4,20 
(1H, dd) 
JH3-H2a = 9 

Hz, 
JH3-H2b = 6 

Hz 

2,26  
(1H, dd) 
JH2a-H3 = 9

Hz, 
JH2a-H2b=16 

Hz 

2,20  
(1H, dd) 
JH2b-H3 = 6

Hz, 
JH2b-H2a=16 

Hz 

12,5 (1H, l, COOH) 
4,1 (2H, l, NH2)

3b NH2

7,3  
(5H, m) 

4,30  
(1H, dd) 
JH3-H2a = 9 

Hz, 
JH3-H2b = 6 

Hz 

2,36 (1H, 
dd) 

JH2a-H3 = 9
Hz, 

JH2a-H2b=16 
Hz 

2,28  
(1H, dd) 
JH2b-H3 = 6

Hz, 
JH2b-H2a=16 

Hz 

12,5 (1H, l, COOH) 
4,2 (2H, l, NH2)

4 NHCOCH3
7,3       

(5H, m) 
5,18  

(1H, m) 

2,66  
(1H, dd) 
JH2a-H3 = 8

Hz, 
JH2a-H2b=19 

Hz 

2,49  
(1H, dd) 
JH2b-H3 = 3

Hz, 
JH2b-H2a=19 

Hz 

12,5 (1H, l, COOH) 
8,37(1H, d, JNH-H3 =

8Hz, NH) 
1,82 (3H, s, CH3)

5 Br NHCOCH3

7,51     
(2H, m) 

7,29      
(2H, m) 

5,12  
(1H, m) 

2,66 
(2H, m, H2a vµ H2b)

12,5 (1H, l, OH) 
8,39 (1H, d, NH) 
1,82 (3H, s, CH3)

6 Br NH3
+Cl-

7,37      
(2H, m) 

7,05      
(2H, m) 

5,18  
(1H, m) 

3,28 (1H, dd, H2a)
3,02 (1H, dd, H2b)

11,0 (1H, l, OH) 
7,52 (3H, s, NH3

+)

7a
Cl

N 7,3         
(m, 4H) 

5,58 
 (1H, t) 
JH3-H2 = 

9Hz 

3,20 (2H, t) 
JH2-H3 = 9Hz 

12,30 (1H, l, OH) 
6,88 (2H, t, J = 2 Hz, 

Hpyrol)
5,98 (2H, t, J = 2 Hz 

Hpyrol)
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Sè Ar A Hphenyl H-3 H-2a H-2b Proton kh¸c 

7b N 7,3       
(m, 5H) 

5,58     
(1H, t) 
JH3-H2 = 

8Hz 

3,20 (2H, t) 
JH2-H3 = 8Hz 

6,91 (2H, t, J = 2 Hz, 
Hpyrol)

5,97 (2H, t, J = 2 Hz 
Hpyrol)

7c Br N

7,48      
(2H, m) 

7,26 (2H, 
m) 

5,63  
(1H, t) 
JH3-H2 = 

8Hz 

3,24 (2H, t) 
JH2-H3 = 8Hz 

12,40 (1H, l, OH) 
6,96 (2H, t, J = 2 Hz, 

Hpyrol)
5,99 (2H, t, J = 2 Hz 

Hpyrol)

N
O

Ar

H7
H6

H5

H2a

H2b

H3

Sè Ar Haryl Hpyrol H-3 H-2a H-2b 

8a
Cl

7,5 
(4H, m) 

 

7,16 (1H, dd, H-5) 
JH5-H6 = 2Hz, JH5-H7 = 

1Hz 
6,72 (1H, dd, H-7) 

JH7-H6 = 4Hz, JH7-H5 = 
1Hz 

6,56 (1H, dd, H-6) 
JH6-H7 = 4Hz, JH6-H5 = 

2Hz 

6,04 
(1H, dd) 
JH3-H2a=
8Hz, 

JH3-H2b = 
3Hz 

3,65 (1H, 
dd) JH2a-H3 = 
8Hz, JH2a-H2b 

= 18Hz 

2,73 (1H, 
dd) JH2b-H3 = 
3Hz, JH2b-H2a 

= 18Hz 

8b

7,2 
(3H, m,) 

7,1  
(2H, m,) 

7,04 (1H, dd, H-5) 
JH5-H6 = 2Hz, JH5-H7 = 

1Hz 
6,68 (1H, dd, H-7) 

JH7-H6 = 4Hz, JH7-H5 = 
1Hz 

6,51 (1H, dd, H-6) 
JH6-H7 = 4Hz, JH6-H5 = 

2Hz 

5,73 (1H, 
dd) 

JH3-H2a = 
9Hz, 

JH3-H2b = 
3Hz 

3,60 (1H, 
dd) JH2a-H3 = 
9Hz, JH2a-H2b 

= 18Hz 

2,80 (1H, 
dd) JH2b-H3 = 
3Hz, JH2b-H2a 

= 18Hz 

8c Br

7,40  
(2H, m) 

7,24  
(2H, m) 

7,10 (1H, dd, H-5) 
JH5-H6 = 2Hz, JH5-H7 = 

1Hz 
6,70 (1H, dd, H-7) 

JH7-H6 = 3Hz, JH7-H5 = 
1Hz 

6,54 (1H, dd, H-6) 
JH6-H7 = 3Hz, JH6-H5 = 

2Hz 

5,78 (1H, 
dd) 

JH3-H2a = 
8Hz, 

JH3-H2b = 
3Hz 

3,60 (1H, 
dd) JH2a-H3 = 
8Hz, JH2a-H2b 

= 18Hz 

2,83 (1H, 
dd) JH2b-H3 = 
3Hz, JH2b-H2a 

= 18Hz 
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III - KÕt luËn 

C¸c nghiªn cøu trªn ®W më ra mét h−íng 
míi trong tæng hîp nh©n pyrolizin h−íng cã 
ho¹t tÝnh sinh häc. Trong t−¬ng lai, chóng t«i sÏ 
tiÕn hµnh tæng hîp víi c¸c nh©n aryl kh¸c ngoµi
phenyl, o-clorophenyl vµ p-bromophenyl, còng 
nh− tiÕn hµnh tæng hîp c¸c s¶n phÈm thÕ trªn 
nh©n pyrolizin nh»m lµm phong phó thªm cho 
hä hîp chÊt nµy. C¸c s¶n phÈm sÏ ®−îc ®¸nh gi¸ 
kh¶ n¨ng chèng ung th− còng nh− mét vµi ho¹t 
tÝnh sinh häc kh¸c. 
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