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The:atructure of jwticidin B, a fish 

gecunbena haa been tontatiwly aamignod w 

in Jqxu~ 29 May 1967) 

killing wnt, isolated fra Justicia Havatai var. 

(I,? The previous ovidonce upon 4-ptienylnaphtbalene 

la&one Ilignan lactone) skeleton 1(u obtained from thn close similarity on the UV spectnn of 

justicidin B to that of dohydroanhydropicropodophyllin (It). Tha orientation of tM Lactqne 

ring and 1ocatioM of uthoxyl and mathylonedioxy group0 wre concluded relating to justicldin 

A, the structu r?' 1) of which van proved to be identical with diphyllin uthyl ether. Howaver, 

tb possibility that exchangmd the positions of methoxyla and aethylonodioxy yice verss+ could 

not k eliminated. 

This report describen the syntheses of corpounda (I) (III) (IV), and junticidin B *II~X 

finally concluded to have the structurcr (III). 

<I) <IL) R = ON3 

(IV> R=H 

(III) 
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(I) 

The synthesis was carried out according to the method of Haworth et a S' for 

dehydromethylconidendrln. 

the synthesis of 

Sodium ,3-3,4-dimethoxybenzoyl propionatt)& was condensed with piperonal in acetic anhydride 

/: Q ” OCH 
3 

'iXH3 

to afford gf)mp 234O, 3 KBr 1770 em-l, 3 242, 263, 270, 280 and 420 rn,~ (loge 4.18, 4.30, 

4.30, 4.10 and 4.661, yield 69 %. Saponification of 2 with sodium methoxide, followd by 

acidification, gave 3, mp 238') 3 KBr 1670 cm-'(broad), <z' 3 240, 280 and 310 rnp (log t 4.28, 

4.31 and 4.341, yield 62 Z. The close similarity of the UV spectrum to that of the equimolar 

mixture of 3,4-dimethoxybenzoylpropionic acid and p-methoxycinnamic acid Indicated that 1 was 

condensed with plperonal at a-position to the carboxylate. Aldol condensation of 3 with formalin 

yielded 4, mp 175O, $ KBr 1060, 1645, 1625 and SE0 cm -1 
CH OH 

'ad 230, 290 and 317 mP (log t 4.46, 

4.28 and 4.351, yield 73 %. An excess of cont. hydrochloric acid was added into the acetic acid 

solution of 4 and the solution was kept at room temperature for 3 days, thus,5, mp 230°, 3 KBr 

1682 cm-', a IX OH 262 and 285 rnp (log E 4.60 and 3.97) , yield 40 %, was precipitated together 

with almost equal amount of fi, mp 215O, which could be separated by recrystallization from acetone. 

The NMR spect&)of methyl ester of J showed a pair of doublets coupled in 6.0 cps at6 6.82 W6,- 

Ii) and 7.02 pp (C5, -HI and five singlets of aromatic protons ata 6.7O(broad,C2,-H),6.88(Cg-H),7.16 

(c8-H) and 8.31 pp (Cl-H), proving that the ring fusion occurred at C4,-position. (I) was 

quantitatively produced frcm 5 by hydrolysis with boiling 10 % aqueous sodium hybroxide, followed 

by lactonizatlon. It has mp 280') J KBr 1760 cm-', cl3 250, 260, 415 and 350 rnp (log Q 452, 

4.52,) 3.94 and 3.56). 
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Tbs synthesla of (III) 

Pb(Wc1 
. 

a: Rl=R2=lXH3 

R3R4=-OCH20- 

R R3 
4 

(III) Rl=R2=CCH3 , R3R4=-IXH20- 

b: RlR2=-CCH20- 

R3=R4=CCH3 
tv1 

(IV) RlR2=-CCH20- , R3=R4=OCH3 

The synthesis was carried out by the modified method of Schrscker and Rartwel 4' for the 

synthesis of dehydroanhydropicropophyllin. 

Condensation of methyleugenoloxid~)~ with sodium ethylacetoacetate gave a, oil, ,? 1725 

-1 and 1760 cm , A CH30H max 
pipsronyloyl chloride 

278 and 315 mp (log t 

ethoxide yielded G, 

4.16 and 4.131, yield 

230 and 278 mp (log c 3.95 and 3.601, yield 35 %. & was condensed with 

in benzene, giving a, mp 132O, 9 
RSr -1 

1770, 1720 and 1665 cm , Lx CH30H 230, 

4.46, 4.08 and 4.051, yield 86 %. Deacetylation of B with equimolar sodium 

mp 1590, 3 IIRr 1750 and 1663 cm -1 
CH OH 

’ %a: 230, 278 and 315 mp (loge 4.56, 

77 %. Roiling of j& in methanol saturated with hydrogen chloride gave &, 

mp 132', $ Km 1710 cm -1 '&ax CH30H 225, 245 and 305 mp (log t 4.34, 4.24 and 4.11), yield 32 70. 

Evidence that the ring fusion occurred at C4, and not Csc51 was obtained from the NMR spectrum of 

&& which shoved a pair of doublets coupled in 6.0 cps at S 6.60 (C6,-H) and 8.69 ppm (C5,-H) and 

three singlets of aromatic protonsat36.36(C5-R), 6*55(broad,C2, -Hl and 6.76 ppm(C8-10. The seven 

membered ring system having an ether linkage was proved by observing that, in the IR spectrum, no 

hydroxyl absorption was found and, in the NW spectrum, one proton of multiplet was detected at 6 

4.50 ppn which should be assigned to the methine proton bearing the ether oxygen, thus, excluding 

9) the alternative structure. Heating u with potassium hydrogen sulfate at 180°, @ was 
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produc8d through the ring conetructioa and eube8qu8nt dehydration. a has .p 201°, j+ 

1740 cm-l , yi8ld 54 Z. TheWep8ctru8,~ "" 247, 310 and 345 mP (log C 4.32, 3.84 and 4.121 

10) 
ems almoet same as that of Y-apopicropadophyllin (V). (III) eae produced fram * in 35 % yield 

by oxidizing it eith 18ad t(rtraac8tatS in acetic acid. (III> had mp 247O, \r KBr 1760 cm-l and 

cl3 260, 205, 310 and 350 mp (10~6 4.78, 4.02, 4.02, 3.73). The synthetic l emple was found 

to be completely identical with natural jueticidin B on th8 r8sp8cte of the IR, UV and MR ep8ctra, 

thin layer chraeatogram, th8 rixtur8 melting point and the biological activity. 

The evnth8ele Of (IV) 

The eynth8eie of (IV) ems carried out by th8 same procedure 8mployed to (III), in that case 

the startinlgmateria121,ueed wre safroloxlds (I_b) and veratoroyl chloride. Th8 IR and UV ep8ctra 

of each compound wr8cloeely similar to those of 5 series. 
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0) On the synthesis of daftydrrranhydropic~~o~yllin, A.W,&?brechw and J.t.Bartnall obtained 
in the malogow react&m two Foductn, tIm structuxw of rhich were asmnod to k either of 
the isQar (0 or <ii,. Bowevor, In our studies only on@ product _&&ram obtained, and the 
po885blllty of (iii1 mw dmiod froE tlm NM& consideration. 


