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STUDIES IIwxmIm- Iv (1): sYmwsIs OP (+JwABIOIE Am 

(+r_nnlmoml! (2). (IOHTmSIO1 Q TuRmRmB m (+)-~-JmDIom 

K. 8B AYYAR(3) and 0.S. I(BI= RAO 

Dspartmmt of Organ10 Ohrlstr~, Ildlau Imtltute of Solenoe, 
a4falore-12 (India) 

(Received in UK 1 Auguet 1967) 

!The reported (4) rynthwlr of (+)-jurablone [methyl 

(+)-to&matuateJ by Horl and M&au1 (5) prompts uo to plaoe on 

reoord our own work on the syntheels of (+)-jurabloru, and its 

aromatlo (L)- and (+)-analogous. 

v hydrolyei8 of the oil derived fro8 Able8 maohaliaenalm 

Maat., Tuohlhaohi and Eansawa (6) lrolated todcmatulc aold and 

lte &meture, deduoed by Hmose (7), uaa confirmed by &&am&i 

ald Iaoe (8) who alao assigned itr absolute oonflguratlon (Ia). 

Very reoently hlgbly aotive sewaiterpfmold juvenile hormcme oalled 

jurabione (9,lO) and dchydrojurablone (10) were ieolated from the 

wood of the balsam fir, Able8 balramea L., the former Identified 

as a methyl ester (Ib) of todomtulo acid. 

!The present oommunioatlon deaoriben the syntheaie of the 

keto acid IIa, its methyl eater IIb (11) srd its aromatlo analogues 

(+)-III (12) c oorrelated with (+)-VIIId prepered by totel sptheeis 

ride infra 1 by oonverslon of the naturally oocurrlng turmerem -- 

fiaotion from the essential 011 of Curouma longa L. 
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I. (1,KsH II. a,RnH III. a,R d 

b,R-w b,Rnmz b,RnMe 

'p-mthoxy~tyrjlleobutJl ketone (13) on oonjugate addition (14) 

rLth* CE+I f'urnie&md the 1,4-addition produot IVa (15). Birch 

rehuotlon of the curisyl aloohol IYb ud hydrolysis of the resulting 

diwdroaairole gave tb unoonjugated koto aloohol Va. Its aoetate 

Vb mm hydrogexmted to TIa rhloh TM then oomerted to the oylo- 

hydrln aoetate VIb by an exehaage reaotlon (16). The dehydration 

of YIb furnltied the soetoxy oruaturated nitrile VIIa as a major 

prodmotwhiohen alkallnehydroly~~le gavethehydroxyumatxumted 

aoid VIIb. Oxidation (Jene~' reyent) gave the f&o aoid IIa (171, 

m.p. 65-66. (ae regenerated from ltr S-ben~lthluroniur l alt, 

m.p. 162'). It gave an IR l protnam (0014) almost aupex%mporblo 

with that of the natural todomatuio aoid (Ia) (18). 

R2 

R~PCN 

b,R, =eHH 

R2 = C%H 
C ,Rj=O 

Rz=CN 



several attuptr to roeolve the methyl omter IIb br I!Td!(ll) 

~l.udiDg A@Iopo* (l)), alo (11) mnd ID00 (20) gave no ovlaam. 

rm Its remntion into its diutorromrla oaponontm. The 

atmoture of the synthetio keto acid 118 ma correlated with that 

0r the ~tural todmtuio 80id (11) by oonrsrrlon 0r II8 into 

deeoxo- and the anllide od m (+)-dihydro-deeoxo-todaatuio 

aolde, both of whloh gave oorpletely ruperl8posable IB rpeotra 

(CCl,) with the oorruponding rmplee derived iron the natural 

said (8,181. 

!Che l yntheole of gg-todastuio aoid fiwoee fron a oonslderatlon 

that the 000umnoe. ia nature in dirrerent Oouroee or orten In the 

em oouroo, of perhjdro terpenoids aud the oorresponding aromatlaed 

oompaunde Is quite wIdespread (21). 

Conjugate addition of CIL+I to the styryllrobutyl ketone (22) 

fuxn1eh.d 2-phenyl-6-mtbjlhrptau-4-one (VIIIa). Chloraethylatlon 

of VIIIa gave tb ohlororetw1 ketone VIIIb uhloh wae converted by 

eteldard prooeduree to the keto aoid VIIId cud (+)-a=- juvabione 

VIII8 r& the aldehyde VIIIc. Dehydrogenation of the keto aoid 111 

to give the ar_leto aoid VIIId prarided mutually oonfirrrtory 

eupport to both the structures. 

VIII. a,R ,n 
b,~rckg 
C,RrCHO 
d,R 1 CqH 

U,R =CO~~~IZ 
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Altornativelj (+)-~turmorolp, (IX) of known abbolut 0 

oonfiguration (23) at C-7 appeared to k m l ttraotivo rtrrting 

matrrial for Wn pwparatlon of optioally a&ire u-todomatuio 

aoid (IIIa) ti s-jtwabionr (IIIb). 

Aromxtiration of *e mmqultor~ ketono ?riiotion from 

auroum lo- Ii. sam~atiag ohioflr 0r turaorono and gg-tuxuerono, 

by the hydrOgOa tmnafer toohnique of Undlor aml Iuhra (24) gate 

(+)-gg-tur~~roar (IX) (23). On oddatioa (26,27) by a modified 

prooadure (Cr03-AoOIi-820), (+)-E-dihydroturmron~ (X) gave 

gg-todorafuio aold (IIIa) oontaminated with terophthalio a&d. 

B;rtmmiro parifioation of the l ateriflod material by ruooetrrlve 

ohromatograph%o reparafilonm @rare mro (+)-g-jurabloae (IIIb) (12). 

Sinor the C-7 oontro in gptunwone WM ortabll8brd ae S (23), 

the oame stersoohemistry followa for the (+)-E-jutabione prepared 

by ua. Howevrr, dnce the naturally ooourrlng todoatulo aoid 

(Ia) (8) ami juvabioaa (Ib) (9) posr~ar B ohirality at C-7, thy 

are exprotrd to glro on QmBatiOatiOn the oorrrspondlng lororotatorj 

~-oompnl?lde. 

AOk1~8l~dn~aL~. Wo thank Prof. D.K. Banerjoo of thir 

dQpC&rtBQnt f0r his interest inthie work and QmQmQl. lie 

also gratefully a~kaml~dp the gelwrour help of Prof. F. Sorm 

(11,12), Dr. m DOV (11) end m. 5. iror (18). 
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