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Abstract : N4-Acylspermidines have been synthesised in good yields from y-ami- 
nobutyric acid and from spermidine. 

The di- and polyamine conjugates of various hydroxycinnamic acids, gene- 

rally known as phenolamides, have been found to occur in several plant species 
1,2 and in some micro-organisms . Because of their diverse biochemical profiles 

as well as for the purpose of their unambiguous identification, these compounds 

have been the subject of many synthetic efforts in recent years. The regio- 

selective monoacylation of spermidine (la) with different hydroxycinnamoyl - 
groups (or any other acyl group) is of significance in this context. 

Several synthetic routes giving access to sl- or N8-acylspermidines are 

now available113. Our own efforts in this area resulted in the synthesis of N1 - 
and E 

8 
acylated spermidines from an easily accessible common intermediate (2) 

by way of regioselective deprotection and acylation reactions4. 

(la) R = H - 

(2) R = Boc 

NH (CH2) 4 N(CH2) 3 

I I 
(2, R = Boc 

R R 

In the initial stage of the synthesis of the fully protected spermidine 

derivative (2) from y-aminobutyric acid, compound (3) was smoothly prepared - - 
by reacting 4-N-tert-butoxycarbonylaminobutyric -- acid with ethyl chloroformate 

followed by treatment of the resulting mixed anhydride with 3-amino-1-chloror 

propane in 80 % yield. We now illustrate that the intermediate (3) can also - 
be utilised for the preparation of E1 ,N8-di-tert-butoxycarbonylspermidine (6) 

which we required for the synthesis of N4-acylspermidines such as (11), (12), - 
(13) and (14). Alternatively, - the suitably protected spermidine derivative (3) 
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i 
BocNH(CH~)~CONH(CH~)~C~ - 

95 % 
BocNH(CH,)~CONH(CH~)~N 

(3) (4) 

ii, iii iv 
- BocNH(CH~),~CONH(CH~)~NHBOC 

80 % 
,BocNH(CH~)~NH(CH~)~NHBOC 

65 % 

R' 

/ 

(CH2)3NHBoc (1, Rl= R3= H; R2= OAc 

CH=CHCON 
(2) R1= OMe; R2= OAc; R3= H 

\ 
(2) R1= R3= OMe; R2= OAc 

(CH2)4NHBoc 
(10) R1= R2= OAc; R3= H - 

R' @ 
(CH2)3NH3 (11) R1= R3= H; R2= OH 

/ 
- 

CH=CHCON 
(12) Rl= OMe; R2= OH; R3= H 

(13) Rl= R3= OMe; R2= OH 

(14) R1= R2= OH; R3= H - 

i. NaH, phthalimide, NaI, DMF, 6O"C, 16 h; ii. NH2NH2.H20, EtOH, 8O“C, 40 min; 

iii. (t-BuOCO)~O, Na2C03, dioxane-H20, 16 h; iv. Na(CF3COO)BH3, THF, 20°C, 5 h; 

v. substituted cinnamoyl chloride, CH2C12, 20°C, 16 h; vi. MeOH-NH3, 20°C, 5 h; 

vii. CF3COOH, Et20 
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was obtained in 85 % yield from N1 _ ,N4,z8-tri-tert-butoxycarbonylspermidine 

(lb)5 by preferential deprotection at the E4 position6 using either MeLi or 

I-BuLi in tetrahydrofuran at -2O'C. 

Compound (A), when allowed to react with the sodio derivative of 

phthalimide in the presence of a catalytic amount of sodium iodide, afforded 

(4) 7 which after hydrazinolysis followed by treatment with di-tert-butyl 

dicarbonate yielded (z)8. Reduction of (5) with sodium borohydride-trifluoro- 

acetic acid in tetrahydrofuran generated the secondary amine (5)'. Acylation 

of (5) with the corresponding acyl chloride of 4-acetoxycinnamic acid 
10 

I 4- 

acetoxy-3-methoxycinnamic acid 
11 , 4-acetoxy-3,5-dimethoxycinnamic acid" and 

3,4-diacetoxycinnamic acid l2 produced (1)13, (g)14, @)15 and (10)16, - respecti- 

vely. Removal of the protecting groups by sequential exposure to base (NH3-MeOH) 

and acid (CF3COOH in Et20) gave the trifluoroacetate salts of the N4-acyl- 

spermidines (11) 
17 

- , (12P8, (13)19 - and (fij2'. 

In conclusion, 
4 compound (2) should be a useful precursor for E -acylsper- 

midines which might be elaborated to other structures containing a spermidine 

framework. The methodology described here for the preparation of (5) starting 

with Y-aminobutyric acid as well as with spermidine itself offers an efficient 

alternative to the recently described route 
21 

to similar spermidine derivatives 

such as E 
1 
,N8-dibenzyloxycarbonylspermidine from spermidine. 
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