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Our earlier work (1,2) on the alkaloid8 of Al8nglu8 

lamarckii Thw. (f8m. AlangiaCeae), b8e been extended by 

examining the leave6 of thla plant and b8eee of previously 

unknown structure have been i8018ted in addition to the known 

(2) deoxytubuloeine (I, WE). 

The first new alkaloid, alanglm8rcklne, Ca,&,NsO, (mol. 

wt. 475 by mass spectrum), hae m.p. 184-6', [a]'; -67.7' 

(pyrldine). Itr ultraviolet epectrum oorreeponde to the cum 

of isolated iodole 8nd di-, or trl-alkoxybenzene chromophore8. 

Abzorptlone due to one OH group (3508 cm.-l) and one NE group 

(3460 cm. -l) appear,in the infrared 8pectrum 8nd the8e 

functions were confirmed by the infrared 8pectrum of u- 

diacetylalangimarckine (M+, 559, Mez epeCtrUD), which ehowe 

absorptiona at 1755 cm. -' (ArOAc) and 1630 cm.-1 ( >NAc). 

The 100 Ho. n.r.r. spectrum of alangimarckine proves the 

presence of one C-methyl group (triplet, 9.16 7-1 forming part 

of an ethyl residue, two g-methyl groups (zinglete, 6.247 and 

4965 



1966 No.41 

6.307), one aromatic proton (ringlet, 3.73T) and a ao=plex 

of algnal# In the range 3.5 - 3.17 aorrempondlng to four 

aromatic praton8. A broad algnal at 5.84+(1 H) I# aaalpaed 

to -CE, .CEI(Ar) .NE- ulnae It was ahown by spin-decoupling to 

l rlre by lnteraatlon with a wthylene group at 8.06 T(ree 

alao below). Little change ooaurred In the position of theme 

rarloum rlgnala when ~-dlaaetylalanglraraklne was examined 

cave that the rlgnal from the one aromatla proton moved dan- 

field to 3.177" and the 5.84? mlgnal was alaa ehlfted to 

4.09r; l lngletr appeared at 7.83 (3 Ii) and 7.76 (3 H) 

aorrempondlng to the N-, and c-aaetyl groupa. 

The atruotnre of alanglurraklne wae revealed by ita 

ma88 l peotmr which 18 closely ~lrllar to tbome of tnbnloalne 

(I, B-H with OH at porltlon 6) (3,4) and deoxytubulo~iBe 

(I, B-E) (3). Theme peak8 in the 8peatra of the last two 

alkaloldm derived from the benzoqulnollzldlne portion of 

their moleaolem are dieplaced to higher m/e value8 by 16 

unit8 In the mpeatrum of alanglmarcklne. Further, the bane 
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peak at D/O 171 ertabllrbe8 the pre8enoe of an ommb8tituted 

tetmbydro-$-oarbollne rynter. It follow8 that the phenolio 

bydroxyl group mn8t be placed In the ben8oqulmoll8ldlue 

moiety and bearing In mind the bl;b field po8ltlon of the 

11.8.1. 8lgmal from the one aromatlo proton (3.737) and the 

proven orlentatlon for ankorlne whlob acoompanle8 It (800 

later), the 8tNoture (I, WOE) can be a88lgned to alangl- 

vroklne. It 18 probable that the ab8olute 8tereocbemi8try 

of alanglmaroklee 18 Identical with that of deoxytuimlo8ine 

(1) and tUDUlo8i~e (4) but laok Of MtOrial ha8 80 far 

precluded the de8lred chemloal correlation. 

A 8eoond alkaloid, C,,E,,NO, (mol. wt. 335 by ma88 

8peCtNm) ha8 B.p. 174-6', [a]'; -61' (CECl,),and 18 tbU8 

ehown to be ideatloal wltb ankorlne, prevlou8ly i8olated from 

A. lamarokll Tbw. (5). The 8tNOtUrO (II, &WEI) ha8 been 

deduced iOr thl8 ba8e which 8bow8 ultraviolet ab8orption 

oorre8ponding to a trl-oxygenated aromatic ring (272 go, 

log& 2.96 In IstOE); it8 pbenollc nature war 8bOuU by the 

8peotral ohange In alkali (to 187 ~JJ, logt 3.43 In 0.1 

g-NaOH). The Infrared 8pOOtNm 8UppOrt8 the pre8enoe Of a 

pbenollc bydroxyl group (3518 om. 'l) and indicate8 a bonded 

hydroryl group (3150 om.-l). Treatment of ankorlne with 

dlazometbane yield8 a monomethyl ether (MC, 349) and aoetyl- 

atlon of the alkaloid afford8 a dlaoetyl derivative (M*, 419). 

The latter product ohm8 ab8orption8 in the Infrared 8peotNm 

at 1758 om. -' (ArCAo) and 1715 cm.-l (CIAO). 

Signal8 appear in the 100 Ma. n.m.r. 8peotrum of 

ankorine due to a C-methyl (3H, triplet, 9.127) pre8ent In 
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an ethyl group, two g-methyl group8 (&Xi?- and 8.241 ) and 

a rinal8t (lH, 3.767 ) oorr88pondlag to an aromatic proton. 

The poaltlon of the la8t alma1 agr888 with a proton at 

pomltlon 5 of a 6,7-dlmetboxy-l,1,~,4-t8trahydfol8oqulnollne 

(6) and the 8hlft of thl8 ol&:aal to 3.367’ In the 8peotrum of 

Q-dlaoetylankorlne rupport8 (7) the orientation 8hown at 

(II, R-OH). In addition to 8ignal8 corre8pondlag to the 

g-aoetyl reaidue8, the 8peotrum al8o dl8played a mtltiplet 

(PI) at 5.65Iarl8lng from the _cH..OAc 8y8tem in place of 

a rultlplet at 6.337 in the oa8e of ankorlne, due to -CC.OH. 

Tb88e re8ult8 ertabll8h the primary nature of the alcoholic 

firoup. 
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The ~88 8peotrum of aekorinr (II, E-OH) wZ8 clo8ely 

8lmilar to that of dlbydroprotoemetfae (II, WEI) (6) maw that 

the important peak8 cOrre8pODdlng to fragment8 oolltaimlmg th8 

i8OqUlnOlln8 r88ldU8 (880 lat8r) W8r8 di8plZo8d t0 hlgh8r m/8 

value8 by 16 llnlt8; thl8 U88 8peOtrOmetrlO 8blft (9) prOrid 

powerful evidence that ankorlne 18 the phenollo r8latir8 of 

dlbydroprotoemetlne. Many b8nZOqUlnOllZldlne8 Of knam OOn- 

8titUtiOn (III) haVe been eXILmlU8d lo th8 U88 8peOtrol8tOr 

and an Important fragmentation (10) lead8 to the Ion (IV). A 

8troag peak appear8 In the 8peotrum of ankorlne at m/e 262 

OOrre8pOnding to (IV, IPOH, B "-Et) and tbl8 wa8 replZO8d in 

the 8peotra of s-methplankorlne and ~-dlaoetylaakorls~ by 

peak8 re8peotlvaly at m/e 276 and 304. The bare peak In th8 

8pectrum of ankorlne 18 at M+ -1 (1088 of H a to nitrogen) and 

further Important fragment8 appear at m/e 320, 318, 221, 207 

and 192; the la8t three can be aa8lgned, re8peotlvely to 

the radical ion (V) and to tb8 OOrrO8pOnding Ion8 lacking 

CHp and CB, p1P8 q. COnfi~tlOn Of thl8 a88igIIment wa8 

obtained from the ma88 8peotra of g-m8thyl-, and +thyl- 

ankorlne when the OOrr88pOnding 88t8 of three fragment8 

appeared rerpeotlvely at m/e 235, 221, 206 and at 249, 235, 

220. 

Ferrloyanide oxidation of g-ethylaokorlne afforded 3- 

ethoxy4,5-dimrthoxyphthallo aold, 18Olatad a8 the N-methyl- 

imid and id~otlfl8d by full 8p8otro8ooplo 8tudy, m.p. and 

n lxad m.p. 92O with authsntlo rataria (11). The 8truoture 

(II, a-a) OUI thu8 be a88igDOd t0 aIIkOrine Ultb the ab8OlUte 

8ter@OOhOml8try yet to be determined. 
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The third bare closely followed deoxytubuloeine 

IL-) through all our fractionation atop8 and was not 

No.41 

(I, 

obtained totally free from the lndolio baas. The maea 

8peotrum of the beet preparation wae Identical with that 

oi dlhydroprotoemetine,(II, R-H; Found: M+, 319.2138, 

C1,E&,NOe require6 319.2147). The identity wae confirmed 

by aomparlnp the Alangium alkaloid with authentic dihydro- 

protoemetine (8) (II, R-H) by thin-layer chromatography on 

allica gel and alumina la a range of solvents (12). The 

preesnce of dihydroprotoemetine in a specimen of elightly 

Impure oephaeline rrom A. lamarckii Thw. was recently 

deteoted mame l pectrometrically but the substance was not 

leolated (13). 

The occurrence in A. lamarckii Thw. of dihydroproto- 

emetlne with tubulorlne (I, R-Ii with OH at position 6) and 

deoxytubuloeine (I, R-H) (cf. 14) is of considerable bio- 

synthetic interest and this holds also for ankorlne (II, 

FL-OH) and alanglmarckine (I, R-OH). Tracer experiments 

with A. lamarokli Tbw. plants are in progresr. 
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