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Summary: The active constituent of “jikoppi, ‘I a clinically effective oriental medicine for hyper- 

tension, has been synthesized from spermine using new methodology for polyamine alkylation. 

Among the many herbal extracts and plant preparations used for centuries by medical practi- 

tioners in Asia and the orient, the crude drug ‘jikoppi” from root barks of w is of 

special interest to modern medicine. Besides being clinically effective against high blood pressure, 

this extract has been reported tc exhibit hypoglycemic, fever-lowering and anti-stress-ulcer acti- 

vity in experimental animals. 
3 

Earlier this year, Hikino and coworkers isolated polyamine deriva- 

tive I from “jikoppi” and confirmed its antihypertensive act~%ty.~ Here we disclose a practical 

synthesis of 1 in which methodology we developed for selectively alkylating spermidine 1,4,5 has 

now been extended to the tetraamine 3_, spermine. 

1 R= 
CH2CH2C0 

2 R=H 

6 R= CH2CH2C0 

Direct acylation of 2 occurs randomly and affords a mixture of products. As with spermidine, 

this difficulty could be surmounted by tandem protection of spermine’s two 1,3-diamincpropyl groups. 

Thus, 2 formed crystalline bis-hexahydropyrimidine 3, mp 82-83”C, in 95% yield upon treatment 

with aqueous formalin solution (l. 8 eq, O”, 50 min). Acylation of 3, with 3,4-methylenedioxy- 

cinnamoyl chloride (2 equiv, Et3N, DMAP, l3h) furnished pure 2 (83%)as an amorphous solid 

[mp 160-161”; IR Lax (CHC$) 6. OS rnp; m/e (CI) 574 (M+)].6 Their purpose served, the gem- 
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diamine heterocycles in 4 were removed by a Knoevenagel reaction (Et, H-malonate, C5H5N, EtOH, 

heat, 2h, 83%) and the resulting caffeoylspermine derivative 2 (mp 124-28”) reduced with Pt02-H2-HOAc 

to bis-amide 5 in quantitative yield. Like kukoamme A, 4,5 and 5 were symmetrical by 13C-NMR 

spectroscopy. 
697 

RN-N-N/\NR 

U U 

3, R=H 

Cleavage of the methylenedioxy rings in 2 using excess BC13 (CH2C12, 0” - rt, 18h) gave 

synthetic & which could be purified by gel filtration (Sephadex LH-20) of its bis-hydrochloride salt 

(9556 yield). Spectra and physical properties of (&) kukoamine A were fully in accord with the 

natural product. 

Further biological studies should be aided by this ready synthesis of 1 in five steps and 62% 

overall yield. 
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