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(k)-Etaeocarplne and (f)-isoelaeocarplne, major alkaloids Isolated froa 

ELaeocarous ooLvdactvLL& SchL., and related species growing In New Guinea were 

reported recentLy by Johns et al. to have the structures la and lb respectively 

(I). We now wish to report the total synthesis of the alkaloids having the novel 

IndoLlzldlne skeleton. 

la lb 

The aromatic component (II) was synthesized by reaction of.diazomethane with 

the acid chloride of 6-methoxy-e-methyl benzoic acid (2) which was derived from 

ethyl G-methyl-2-oxocycLohex-3.ene carboxylate (3) by dehydrogenatlon according to 

the Bohlmann’s procedure (41, followed by hydrolysis and methylation. The dlazo- 

ketone (II) was condensed with excess pyrrole in the presence of copper powder at 

50-60° (5) to give, after chromatographic purification on silica gel using 

a-hexane-diethyl ether, the 2-pyrroLyLmethy1 ketone (Ill), m.p. 92-93O, IR v 

(CHCL3): 3420, 1685cm-I; NHR (CDCL3) TI: 7.91 (3H, s., -CH3). 6.15 (3H, s., -OCH3), 

5.88 (2H, s., -CH2i=O), in 33% )iieLd. CataLytlc hydrogenation of Ill over plati- 

num oxide in acetic acid at room temperature gave the 2-pyrroLldyLmethyL ketone 

(IV) as an unstabLe OIL, IR Y(Liquid): 3280, 1680~111’~; NS m/e: 233 (N+); the 

hydrochLoride m.p. l72-174”, in 786 yieLd. The carbonyl function of I I I was not 

reduced under these conditions because of sterlc hindrance by the bulky QrthQ 

substltuents. Addition of ethyl acrylate to IV in refluxlng acetonitrile gave 
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the aminoester (V) as a colorless oil, IR v(liquld): 1720, l66Ocm -I; NHR (CW3) 

II: 7.77 (3H, s., -CH3), 6.16 (3H, s., -OCH3), 6.75 (3H, t., J=7cps, -CH2c3), 

5.86 (2H, q., J='lcps, -E2CH3); HS m/e: 333 (l4'), in 61% yield. The Dleckmann 

condensation of V using sodium hydride in refluxing toluene (6) followed by 

chromatographic separation on silica gel using chloroform-methanol afforded the 

dlketoindolitidlne (VI) as an yellow oil, IR v(liquid): 2760 (Bohlmann's bands), 

17004600cm- (conjugatedchelation of @-diketone); the pfcrate a.~. 181-162”, in 

63s yield. In conformity with its structure, VI had an acidic character and gave 

a positive ferric reaction. 

IV RI -H 

V R= -CH2CH2COOC2H5 
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Fission of the 

boron trlbroulde In 

rethyl ether function in VI took place by treatment with 

dichloraethano at ma trur#ture (71, accompanied with 

spontaneous cyclfzatlon to fumieh the chraanao e (VII) (81, as colorless needles, 

al.p. 139-1400, IR u(nujo1): 3410, I--‘; Uy L~~nolmP(E): 256 (66001, 316 

(2200); NNR (CDC13) II: 7.38 (3H, s_, -UT& HS l/e: 273 CM+), in 52s yield. Con- 

figuration of the hydroxyl group In VII was not clarified. By refluxing VII with 

nethanolic hydrogen chloride, the ch- (VTTT) was obtained as colorless leaf- 

lets, q  .p. 102-103°, IR u(nujo1): 163oa”; UV i~~an~lmr(&): 230 (49000), 306 

(12000); NNR (CDC13) ‘6: 7.14 @I, s)., -CH3), in 795 yield. 

Since atteupts to obtain la or lb directly from VIII by catalytic hydrogen- 

ation were fruitless, efforts were uw mde to obtain the saturated alcohol (IX) 

as a preplmlnary step. Sodiu bomhydrik -iin of VIII In refluxing ethanol 

gave, after chraatographlc separation an aLldna using n-hexane-dlethyl ether, 

two isoreric alcohols In a ratio of about 7tl (9). The structure of the former, 

a-p. l68-l69O, IR u(nujo1): 3130, 2749ca-’ (MUann’s bands); NMR (CDC13) T: 

7.55 (3H, s,, -CH3). 4.78 (IH, d.. J=9,4cps, MO-&~H>, MS m/e: 259 CM+), was 

attributable to one of the alcohols, (IX&+) un,pW 202-202.5’*‘, derived by Johns 

et al. from (*I-isoetaeocarplne, by ~rllsma of their NMR spectra. The latter, 

q  .p. 192-193O, IR v(nujol): 3130, 2748cr-’ @sWuannPs bands); MS m/e: 259 (fl+), 

was also ascribable to the Johns’ alcoiim6 (IlKa), m-p. 197-196“*‘. 

Finally, the alcohol (IXb) was rpxkJldlpzQQ dth chromium trioxide in acetic 

acid at roan temperature to give Ib, a,p, EL7W*‘, and oxidation of IXa by the 

saae procedure afforded la, s,p, 8T#*‘*_ The IR spectra (in chloroform) of 

the synthetic products were identical with tbosm of the natural products as was - 

*I The melting points for la and Ib Wed by Johns ot al, were 61-82’ and 

51-52’ respectively. The dLscr%panacy In the inslting points of each pair be- 

tween the products of synthetic and aff ~tun?aL oriclin, espoclally in isoelaeo- 

carpine series, my be dus to the facts Itllnat the n&IturaI. products were not 

completely raceuic since .tha saus morlkers aM&eirved a slLglit remainders of 

optical activity in thsa. 

*2 All melting points ara uncorrect~, 
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also their behavior on thin layer silica chromate-plates in the system dlethyl 

ether-methanol (9:l) using iodine vapor as the developing agent. 

Mledaement: we would Like to express our deep gratitude to 

Dr. S. R. Johns, Division of Applied Chemistry, C.S.I.R.O., for his generosity 

in sending us the precious samples. Thanks are also due to Prof. emeritus S. 

Sugasawa of the Tokyo University and to the Direct. N. Yamazaki of this 

laboratory for their kilid and helpful advice. 
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