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A&met-The alkaloida of a number of Aspidmpmma species wcrc isolated and identifkd. In one species 
the lignanea (-)-lirioresino1-C and (+)-G.Gdimethyllirioresinol-B were also enmuntered. 

IN CONTINUATION of previous work’ directed towards a complete chemo-taxonomic survey2 
of the genus Aspidospenna a further series of species has been studied. In general the alkaloids 
isolated belong to well-defined groups, already found in the genus and normally characteristic 
of the botanical sub-group~.~ Thus, for example, the sub-group Nitida (A. rig&, nitidim, 
and marcgraviamun) is characterized by indolic alkaloids of the heteroyohimbine and 
corynantheol types, while the Pyricolla (A. pyricohn and nigricans) and Tomentosa sub 
groups contain as principal constituents uleine and related alkaloids. The appearance of 
(+>stemmadenine (I) previously found in the genera Stemmadenia’ and Melodin& is 
noteworthy for although it is a natural precursor of the aspidospermatidine group of 
alkaloids based on structure (II), it had not been previously encountered in Aspidiwpema. 

Picraline (III), 5* 6 isolated for the fh-st time from this genus, is closely related to alkaloids 
found earlier, for example, aspidodasycarpine (IV). 7 A list of the alkaloids is given in the 
Table. 

*Present address: Facultad de Ciencias, Escuela de Quhica, Universidad Central de Venezuela, 
Caram&vsaauela. 

1 For leading referams see B. GILBERT, A. P. DUARTE, Y. NAKACMWA, J. A. Jaw, S. E. Fm, 
J. AOUAYO BRL=L=E, J. CAMPELLO. E. P. CI.mwmqR. J. OWELIBN, E. C. BLOSSEY, K. S. BROWN, JR., 
and C. D~~ASSI, Tetnahmh 21,1141(1%5). 

2 B. GILBERT, Anais Acad. Bras. Cicnc. 38 suppl., 315 (1966). 
3 F. Wu 0. COLLERA and A. SANDOVAL, Terrahedron 2,173 (1958). 
4 H. H. A. LINDE, Z!ZeZv. C/&n. Ackz 48,1822 (l%S). 
’ A. 2. Bmmm, G. F. SMITH and 0. Smmm, Chtm Znd. (London) 1492 (1963). 
6 L. Gtmum, J. J&Y, J. LE b&N, M.-M. Jm, H. Buozx~mcz and C. Du, Bull. So& Chim. France 

7 t?.‘:?z, M. OHASHI, B. GILBERT and C. DJERA~PI, Tetruhedmn 21,1717 (1965). 
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TABLE 1. 

Species 

A. rigidum Rushy* (bark) 
( = A. /ux~fh am Kuhlm. t 

.4. nitidwt Benth ex Mitll.-Arg.+ 
(bark) 

A. marcgruskmum Wmdsrm~*2 
(wood) 

A. pyri~ol~~4n~ Mull.-Arg.b 
(bark) 

A. pyriculhmi 2o (fruits) 
A. nigrican.\ Handrow 

A. tomemoaum Mart.** 

Alkaloid 
(with prmcipal referencesjR 

_ .-.- --- 

Pmaline (III)J.h 
Deacetylpicraline (VP *+ u 
( - )-Carauanaubme (VI )t’t 
Reset-p&e (VII)tt 
IO-Methoxydihydrocorynantheol tVIII)tt 

Aricine (IX)‘2 
Reserpthne (VII) 
(-)-Demerhowyaspidospermrnc (Xfr t> ‘* 
(+)-Asptdocarpme (XDi” 
Uleine (XII)r”.t? 
Appartcinc (XflI)r~ 
Dasycarptdonc (XIV):* tq 
( + )-Stemmadentne (1 Ft 
(~)-UleIne(Xll) 
Dthydrouleine (XVI’ 
(+)-Uleme (XII) 
(+)-12-Hydroxy-N-acetylaspidospermatidine (XVI)?? 

(limatinme)*’ 

* 4. rigidurn was collected beside the BR29 highway near Rio Jaru in the Rondonia Territory and 
registered under Rio de Janetro Botanical Garden No. 116846. 

t A. biting grows in mud beside the Igarape da Cachoeira Baixa do TarumH, Manaus, Ama~onas, and 
has distinctive yellow wood. (Rio de Janetro Herbarium No. 119069; I.N.P.A. Herbarium, Manaus reg. 
No. 1240.) 

$ A. murcgraviumun was collected in inundated ground near @rape do Passarinho, Manaus. Amazonas. 
I.N.P.A. Herbarium no. 6150; Rio de Janeiro Botantcal Garden No. 119072. 

$ A. pyricolfum is normally a maritime species. The present specimen from an atypical inland habitat 
showed slight morphological differences. It was collected at km 18 of the Porto Seguro-BRS road, Bahia. 

,! A. p@coilum Mull.-Arg. fruits were collected from trees on the sandy coastal strip, Rio de Janeiro. 
This variety is that prevtously studied.“. *O 

CA. nigritnns collected in Pot-to Seguro, Bahia, has been studied pre\gously.t The present specimen 
collected in Garanhuns, Pernambuco (Instituto de Pesquisas AgronBmicas. Recife Herbarium No. 13’?1), 
appears to be the same species and yields olivacrne, olivacme-N-oxide and guatambuine as principal con- 
stituents. Uleine and dihydrouierne now encountered, were not found in the Porto Seguro specimen, and m 
view of the difference the firm identification of the present species as nigricntu must await further botanical 
examination. 

** A. tome~tosum was collected on the Fazenda da M&e D’agua. Wrzea da Palma, Mtnas Gerats, and is 
distingutshed from co-occurrent species by possessing bark free ofcork. We thank Dr. JosC Vtcente Goncalves 
Pmto and the Belgo-Mineira Iron Company for assistance in their collectton. 

tt This alkaloid has been isolated stmultaneously in two other laboratortcs, from species of Aspidosperma 
collected by us: A. Iimac Woodqon.2’ und A. srtbitzconunr Mart.24 

* For more complete bibliography see R. H. MANSKE, The .#kufuids. Vol. VIII. Academic Press, New York 
(1965). 

9 I_. OLI~~ER, J. Lfw, J. LE MEN and M. M. JANOT, Atm. Pharm. Fran+-. 20,361 (1962). 
10 B. GILBERT, J. AGUAYO BRISSOLESE, N. FINCH. W. 1. TAYLOR. H. BUDZIKIFW~CZ, J. M. WtLxlN and C. 

DJERASSL J. Am. Chem. SW. 85,1523 (1963). 
11% N. D4~~ooa and H. SCHMID. .&perientia 19,297 (1963); 
r lb N. J. DASTOOR. A. A. GORMAN and H. SCHMID. Nefv. C11im .4&a SO. 213 (19671. We are iodebted to Profes- 

sor H. Schmid for i.r. and TLC comparison; and mixture m.p. df our. IO-methoxydihydrocorynantheol 
with his alkaloid AD-IV from A. discolor. The two are identical. 

ta B. GILBERT, L. D. ANTONA~C~O and C. DJERASSI. .i. Org. Chem. 27,4702 (1962). 
13 J. M. FERREIRA. B. GILBERT, R. J. OWELLEN and C. DJERASSI, f?xperieWiff 19,585 (1963). 
14 A. WAISER and C. DJERASSI, Help. C&m. Acta 48,391(1965). 
t) S. MCLEAN, K. PALMER and L. MARION, Can. .I. Chem. 38.1547 (1960). 
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A. ~c~~~ Woodson was tbe object of an earlier studyI when aricine and 
dihydrocorynantbeol were isolated from the bark. The former again appeared as a major 
constituent of the wood. In addition to the alkaloids recorded in the table, the lignanes 
(-)&ioresinoEC (XVII)zs* 26 and (+)-O,OdimethyIlirioresinol-B (XVfH)zs* 27*28 were 
isolated. 

12-Hydroxy-Kacetylaspidospermatidine (XVI) (see Table note??) the N-acetyl anaiogue 
of Iimatine (XlX)2q was characterized as a 7-hy~oxy-~-~~~hydroindole by its i.r. and 
U.V. absorption .= NMR and mass spectra1 data were consistent with structure (XVI), the 
precisely determined mass of the molecular ion, 324.18367 confirming the molecular formula, 
C&-#~NsO~. Location of the ethyhdene sidechain at position 14 was con&-med by the 
appearance of the C-3 proton as a singlet (452 ppm) superimposed on the C-2 proton 
quartet, as well as by tire mass spectral breakdown of the hydrogenation product, 14,19- 
~hydr~~~hydroxy-~-a~~I~pidos~~tidine (XX). The diagnostic peaks in dihydro- 
aspidospermatidine (XXI) have been showngo to occur at m/e 199 and 227, the latter having 
twice the intensity of the former. These peaks appear in the spectrum of (XX) at m/e 
257.12921 (CtsHt7N202+) and 28516019 (C17H2tN20z+, fragment o; accompauied by b, 
m/e 243) with the same relative intensities as found in the case of (XXI). 

The absolute co~~tion of alkaloids of the ~pidos~~atidine group has been related 
to their ORD c~rves.~~ The negative sign of the main Cotton effect (below 290 nm) of 
(f)-12-hydroxy-Ar-acetylaspidospennatidine (XVI) is indicative of C-6 alpha at C-7 as in 
(+)-limatine (XIX)2q* 31 (see Ref. 23). 

a, R=COCHa m/e 285 
b, R=H m/e 243 

16 G. A. B&m aad E. W. WARNHOPP, J. Am, C&em. Sex. 8i, 4433 (1959). 
1’ B. GIUIILRT, L. D. ANI’oNAccIo, A. A. P. G. AacREn and C. D-, Experi&ia 16,61(1960). 
16 J. A. JOULB, H. hioxrzuco, L. J. Dwwu, B. G-T and C. DJ~USSI, J; C&n. Sot. 4773 (l%s). 
19 M. OEusm, J. A. JOULE, B. GIIIUXT and C. D-, Ex-rienria 20,263 (1964). 
20 R. R. &MDT and C. D-, ,??xperienntia 21,566 (1965). 
2’ A. &~~vAL, F, Watts, J, N. SHoousy, J. M. WIHON, H. Bvn -c-z and C. Dw Te~~~~~ 

Letters 409 (1962). We thank Dr. F. Wails of the Universidad National Autcbma de Mexico, and J&a. 
A.Hofmann and D. Stauffkher of SandozA.G.,Bascl, forsamplcsof stanmadcninc and its hydrocldoridc. 

22 J. w F. Huwxm and R. WT, Web. C&m. Acta 40,1189 (1957). 
tf M. PrwR and H. -, Helv. Wm. Acta So, 89 (1%7), 
24 J. A. JOULB and A. J. GWICELL. Private communication. 
2s E. E. D~crary. 1.00~. Ckm. 23.179 (1958) : I. A. PBARL, I). L. - and E. E. lkww. J. 0~. Chm. 23. 

705 (1958). - - - . - - 
- " 

26 L. A. E~YUOVA, A. IC. D-o and G. B. l?x..~mov, &kkzdy .&ad. Nat& SSSR 165,562 (1965). 
27 we thank Professor P. R. Jcfkries (univemity of western Awralia, N&lands, W.A.) for an alItliuttic 

sample of (XVIII); P. R. Je J.R.~x~dD.E.W~~~~~C~~l~l7S(l%l). 
21) E. N. MwLtnu. C. Nocrco~~s and M. PATON. A&ram J, C&em. IS. 16lfl9621. 
; 2 Pnw&$z rcxom, J. -L and H. !kxwm, Hetv. Chbn. Acta 48, ‘822 (i%s>. 

m-mum-~- and G. S-, 
SM. 8!5,63l&i3). 

Tetrahdon Letters 485 (l%l); J, Am. Chem. 

31 W. lbyrq R. J. Sw,w, B, W. Byc~opr and H. ws If&v. C&r. Aeta 49,833 (1966). 
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EXPERIMENTAL* 
Isolation and identification of known alkaloids. Alkalords were isolated followmg procedures described 

prev~ouslyt and by preparative TLC on silica gel. Identification was made by r.r., u.v., NMR and mass 
spectral data. Chromatographtc comparison and mixture m.p. with authenttc samples was made wherever 
possible. 

A. niridum. IO-Methoxydihydrocorynantheol (VIII} isolated from the pH 7 mcthylcne chlortde extract 
by gradient elution with CHZC12-MeOH on silica gel followed by successive thin-la!er chromatography 
on alumma using acetone-water-hexane (51:4:50) then chloroform-methanol had &p. 16l-162’,-[~]@ 
- IO.8 (pvrtdine). identical’* to alkalotd AD-IV from A. disco/or A.DC. The NIMR socctrum (CDCII. 60 MC) 
showed-6.95 (temunal methyl of ethyl group), 3 85 (3H, smglet. OCH& 6.90 (IH,‘quartct,~~=Y aid 3 cs, 
C-l 1 proton; and 1 H, doublet, I= 3 c!s. C-9 proton), 7.16 (IH, doublet, J=Y s/s, C-l 2 proton) and 8.0 ppm 
(IH, broad, mdole N-H). The high resolution nriiss spectrum showed princrpal peahs at m/e: 328.21459 
(Cz0H2sN~0~, molecular Ion), 313 (M-CHJ), 299.17632 (Ct~H1jN202, M-C:Hsl. 283.18055 (CtsH>,NzO, 
M-CH2CH20H), 255.14998 (CIbHIPNLO), 214.11050 (Ct,Hr,N:O). 200.09545 (CI:HIZNZO), 199t)8752 
(C,,HttNzO) and 186 (C12H12NO). All of these peaks arc conststent wtth !hc trdgmcntatton pnttcrns 
preciously established. * 2. Jz 

A. morcgruvimum. Ethanolic wood extract (200 gl gave a pH 4 benzene extract (3.S g) from which aricine 
(175 mg) was Isolated. In addition this fraction yielded O.Odrmethyllutoresmol-B (I 54 mg), recrystalbzed 
repeatedly from methanol, m.p. 121-122”, [a]2DJ”+46.0 tc, 1.61 in chloroform), AE,rzH 210, 230 (rh) and 
272 nm (log l 4.57. 401, 3.35). The mass spectrum showed prmcipal peaks at mc: 446 (MC, base peak), 
416.397,386,279,250,235.224,219.207,195,181. 1.r. andTLC comparrson and mrxture m.p.dctemunatton 
show tdentny to authenttc O,O-dimethyllirioresinol-B.27 

A small amount of (-)-lirioresinol C was also tsolated by TLC on silica-gel, and recrystallized front 
acetone-hexane when it had m.p. 177-183” [c&-34 8 (chloroform), NMR spectrum m CDCIs: 3.11 (2H, 
broad multtplet. half wtdth 12 c/s, CH-CH--CH& 3.85 and 4.22 (2H, double doublets with fine structure, 
CH-CH?-G), 3.88 (12H, smglct, OCNJ), 4.73 (2H, doublet, I= 5 c/s, O-CH(Ar)-CH). 5.60 (2H, singlet, 
exch. by DzO, OH) and 6 59 ppm (4H, singlet, aromatic H).“b The high resolution mass spectrum gave the 
molecular formula Cz~Hl&w and prrncipal peaks (low resolutron) were observed at m/c: 418 (M-, base 
peak). 388, 387. 319, 380,251,236 , 221, 210. 193, 181. 167. 161. The i.r. spectrum showed identtty to (+)- 
lirioresinol C (syrmgaresmol) and non-rdcntrty wtth lirioresmols-A and -B.rs 

A. tomentosum. (+I-12-Hydroxy-iV-acetylasptdospermatidine (XVII \\‘a~, Isolated from the pH 7 
chloroform extracts by gradrent elutron from silica gel with ethyl acetate-methanol, and after recrystalhzation 
from methanol had mp. 162-163 ‘, Cc”’ colour pmk, [,(]g+ 170 (c, 0.24 in ethanol), ORD m methanol: 
c O.O& I’P” . - . .I., ‘+.ul:o”. l@l~‘~~~-301s; ]@]k? 32@OtY; ,’ gz* 1626 (s). 1595 (m), 1570 (m), 787 (m). 740 (rn) 
cm-r 3 ‘R.. “““\l~.!fvand2~nm(24950,7930,4500);h 
(6210) ,C;;“-‘.A’ 

~,~W242and283nm(5320.4~501:XEd,0,HH-NaoH310nm 
r( 282 nm (1740). NMR (60 MC m CDCI,), I.63 (3H. doublet, J=6.S c;s, =CH.CH& 

2-37 (3H, singlet, CCK’HJ), 2.8-3.3 (3H, multiplct), 4 52 (IH. singlet supertmposed on IH. quartet, C-3 and 
C-2H). 540 (lH, quartet, J=6.5 c:s, ===H.CH,), 6.55-7.30 (3H. multrplet. aromatic H) and IO 7 ppm 
(IH, singlet, hydrogen bonded OH). The ]dSt signal was ehmmated by DlO treatment. The mass spectrum 
showed principal peaks at m,‘e: 324 (60. M+, composition by high resolution. C20H21N:O:), 281 (6. 
M-COCH,). 238 (3), 160 (8). 159 (51, 146 (7). 137 (10). 136 (100 per cent), 123 (10). 

Methylation with dimethyl sulphate, and KlCO, in dry acetone gave only a very low yield of the O-methyl 
derivative (aspidospermatine), h,., EtoH 220. 255 and 290 nm unchanecd m alkalme solution. with orincmal 
mass spectral-peaksat: 338 (M’,3@, 323 (M-CH,,. 4). 295 (M---AC.%). 1’4 (IS), I60 (1 l), 136(100perce&, 
123 (16.) 

Dihydro-12-hy&oxy-N-acetyla~ptdospermatidine (XXI). 12-Hydroxy-N-acetylasptdospermatidinc (15 
mg) was hydrogenated in ethanol (8 ml) over Pt (from Adam’s PtO, 28 mg) at room temperature and pressure 
for 20 hr. Filtration of the catalyst and recrystallization from ethanol and subhmation at 170’,‘10-3 gave 
dihydro-12-hydroxy-N-acetylaspidospermatidme, m.p . 132-224’ dec. with i.r. and U.V. SDectra oracttcallv 
superimposable upon those of the starting material. The Rr (Silica gel G, ethyl acetate methanol, 1: 1) and 
Cexv colour are also identtcal to those of (XVI). The mass spectrum showed princtpal peaks at m/e (ion 
source inlet): 326 (M+. 30. composition by high resolution, CzoHI,N202), 298 (2). 285 (6. Cr7HZsNZOL+), 
270 (5). 257 (3, C,sHt7Nz0z+), 243 (1). 240 (2) .226 (2). 201 (3). 17-t (3). 160 (IO). I46 (.C), 138 (100 per cent), 
125 (3). 1’3 (3). I IO (14). 

Acknowledgement-We are Indebted to the Rockefeller Foundation, the Nattonal Science Foundation. the 
Conselho National de Pesquisas and the Coordenacgo de Aperfeicoamento de Pesroal de Nlvel Superior 
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* M.ps are uncorrected. NMR spectra were determined by Dr. Lois J. Durham and mass spectra by 
Drs. H. Budzikiewrcz and A. Duffield. 
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