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Abstract-Fractionation of an ethereal extract of Peschzerufuchszaefolza resulted m the zsolation of decarbometho- 
xyvoacamme, demethylvoacamme, voacamldme, pemme, 16-eplammne and voacangmehydroxyzndolenme, together 
with the previously reported alkaloids voacamme, voacangme, voachalotme and affimsme Analysis of the 13C NMR 
spectra of the bzsmdole alkaloids and of 16-epzaffinme zs reported 

INTRODUCTION 

Reports on the antlcancer actmty of blsmdole alkaloids of 
the voacamme type [l] led us to re-mvestlgate the bark of 
Peschzera fuchsmefilza [2,3], directing our research on 
the lsolatton of these compounds 

RESULTS AND DISCUSSION 

After alkahnzzatlon the ground bark of P fuchszaefolza 
was extracted wrth ether The crude extract was dispersed 
m 10 % acetic acid and the aqueous solution was extracted 
with chloroform and ether at different pHs, yielding 
fractions A, B and C These fractions were monitored by 
mass spectrometry, which revealed that B was rich m 
dimerlc compounds This fraction was then submitted to 
Sephadex LH 20 column chromatography allowing a 
good MW separation, followed by preparative TLC 
punficatlon leading to the zsolatlon of the blsmdoles 
voacamme (la), decarbomethoxyvoacamme (lb), 
demethylvoacamme (lc) and voacamldme (ld), and the 
monomeric mdoles affimsme (2) and voachalotme (3) 
Pure voacangme (4) voacangmehydroxymdolenme (5) 
and voacamme (la) were obtained from fraction A, while 
fraction C furnished two a-acyhndoles, perlvme (6) and 
ldepiaffimne (7), which were not reported prevzously 
c2331 

The z3C NMR spectra were interpreted on the basis of 
standard chermcal shift theory, comparison with reference 
compounds and mainly by analysis of the SFORD and 
fully coupled spectral data 

Table 1 presents the 13C NMR data of compounds 
la-lf The shift assignments were made m conformzty 
with the published data of voacangme (4) [4,5] vobasmol 
(8) [6] and zbogame (9) [4,5] The replacement of the C-3 
hydroxyl group of 8 by a voacangme unit m voacamme 
(la) produced the expected shielding at C-3 (AS 29 4) and 
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deshleldmg at C-14 and C-15 (A6 1 1 and 4 1, respectively) 
Analogous effects were observed m the tabernaelegantmes 
[7] On the other hand, m the voacangme moiety the 
replacement of the hydrogen at C-11 by a vobasme unit 
induced a deshreldmg of the zpso (As 15 7) and shleldmg of 
the ortho carbons (Aa,,, 3 0 and AS,,2 14) The remam- 
mg carbons showed little or no modlficatlon 

The R configuration at C-20 of dlhydrovoacamme (le), 
the sole product of the catalytic hydrogenation of la, was 
deduced from the chemical shifts of C-14 and C-16 C-14 
at 6 314 was shielded (Ad 5 2) m le by comparison with 
the same site of la due to a y-interaction with C-19, while 
C-16 was deshielded (A6 3 7) (The differences produced by 
the a or /I ethyl group orientation were previously 
discussed for tabemaelegantmes A and B [7], dregamme 
and tabemamontanme 561) 

Companson of the ’ C chemical shifts of demethyl- 
voacamme (lc) and voacamme (la) revealed some mter- 
estmg conformational aspects concerning the N,-methyl 
group Introduction of the N-methyl group mto lc 
induced simultaneous shielding at C-6 (A6 4 8) and C-16 
(As 63) These facts can be explained by taking the 
mverslon of N, mto conslderatlon Thus the rapid mter- 
conversion between the equatorial and axial N,-methyl 
group leads to the observed shleldmgs Analogous effects 
were observed at C-6 (A6 6 3) and C-16 (AS 2 6) of le for 
the mtroductzon of the N-methyl group m demethyldz- 
hydrovoacamme (If) (going from If to le) The larger A6 
value at C-6 suggests a preferential equatorial position for 
the N,-methyl group m the dlhydro compound, thus 
avoldmg an additional methyl H,, 1,3-dlaxlal interaction 

An interesting feature revealed m our work was the 
lsolatlon of demethylvoacamme (lc) together with voa- 
cangme (4) and the a-acyhndole penvme (6), zmplymg that 
both monomers 4 and 6 are precursors m the biosynthetic 
pathway of lc Though zn oztro data [8] support the above 
suggestron, rigorous zn uzuo experiments would provide 
final confirmation 

EXPERIMENTAL 

Mps are uncorr Specfic rotations were measured m CHCI,, 
UV spectra in EtOH and IR spectra m CHCI, ‘H NMR spectra 
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4 R=COOMe 
9 R=H 

R3 R2 

6 R,=H,Z=0,R2=H,Rg=COOMe 
7 RI=Me,Z=0,R,=CH20H,R,=H 
8 R,=Me,Z=aH,@OH,R,=H,R,=CO,Me 

2 R,=CH20H,R2=H 
3 R1=COOMe,R2=CHzOH 

la R,=Me , R1=COOMe , LINKAGE at 11’ 

lb RI=Me ,R1=H , I, (1 11’ 
k R,=H ,R,=COOMe , II 1’ 11’ 

Id R,=Me ,Rz=COOMe , 84 II 9’ 

le R,=Me ,R2=CDOMe ,19-20 DIHYDRO, 11 10 11’ 

If R,=H ,R,=COOMe ,19-20 DIHYDRO , (0 11 11’ 

at 60 and 100 MHz were obtamed usmg TMS as mt standard 
‘%NMR spectra were recorded at 25 2 MHz with Founer 
transform usmg CDCl, as solvent and TMS as mt standard MS 
were determmed at 70 eV Bhca gel 0 05-O 25 mesh (Carlo Erba) 
and s~hca gel HFZs3,jsnm (Merck) were used for CC and TLC, 
respectively Dete&on of components was made by UV (254 and 
305 nm) and spraymg Hnth Dragendorff’s reagent followed by 
MeOH-HzS04 and heating the plates at 150“ for 5 mm 

Plant mutenal Stem bark of P jiichs~aefoba (DC) Mlers was 
collected m the Zefermo Vaz Umveraty City The alr-dned bark 
(2 929 g) was molstened wth a saturated NaHCO, soln and 
extracted m a Soxhlet with EtzO On concn, the Et,0 extract 
gave a viscous oil which was added to a 10 % HOAc soln and kept 
at 5” overnight After titration the aq phase was extracted with 
Et,0 (extract A 6 65 g) and CHCl, (extract B 18 14 g) The pH 
was then rrused to 8 wth a saturated NaHC03 soln and extracted 
wth Et,0 (extract C 8 52 g) and CHCI, (extract D 0 25 g) 

Extract A (296g) was fractionated on a s&a gel column 
elutmg with CHCl,, and CHCl, with mcreasmg amounts of 
MeOH, yleldmg voacamme (la) (0 076 g) [9], voacangme (4) 
(0 41 g) [lo] and voacangmehydroxymdolemne (5) (0 1388 g) 
[ 1 l] TLC also mdlcated the presence of demethylvoacamme (lc) 
[12] and affimsme (2) [13] 

Extract B A Sephadex LH 20 column (6g) eluted with 
CHCls-MeOH (9 1) permitted a crude separation of the dlmenc 
from the monomenc compounds The combmed fractions were 
further putied usmg a slhca gel column and/or prep TLC, 
yleldmg the brsmdoles voacamme (la) (0 196 g) [9], demethyl- 

to2 Me 

!5 

voacamme (lc) (0 232 g) [12], decarbomethoxy ne (lb) 
(0178 g) [14] and voacanudme (Id) (0206g) [12], and the 
mdoles vonchapotme (3) (0 221 g) [13] and affimsme (2) (0 329 g) 
Cl31 

Extract C (3 g) was fractionated on a slhca gel column elutmg 
wth CHCl,, and CHCI, wth mcreasmg amounts of MeOH, 
leadmg to the isolation of pcnvme (6) (0 1399 g) [8, lo], 16- 
epmffimne (7) (0 2043 g) [15j. aiiimsme (2) (0 2167 g) [13] and 
decarbomethoxyvoacamme (lb) (0 1295 g) [14] 

Dhydrouoacamme (le) An EtOH soln of voacamme (la) 
(0206 g) wrth a catalytic amount of PtOz was subnutted to 
hydrogenation (45 psi H,) in a Parr apparatus for 30 mm 
Flltratlon through a Cehte pad and evapn of solvent fumlshed 
0 198 g of dlhydrovoacamme, mp 210-212” (MeOH), [a]g 
+ 40 9” (0 010 g/ml CHCl,), UV 1ga3 nm (log e) 226 2 (4 75), 
286 2 (4 28), 293 7 (4 28), IR V~%XII-~ 3450,171Q ‘H NMR 
6 0 93 (m), 2 47 (3H, s), 2 60 (3H, s), 3 63 (3H, s), 3 93 (3H, s), 7 48 
(lH,s),760(1H,s),MSm/z(rel mt) 720(55),706[M]+(31),511 
(1W 

Demethyldhydroooacumme (If) An EtOH soln of demethyl- 
voacamme (lc) (0 206 g) was hydrogenated as above to furnish 
0 149 g If Mp 210” (MeOH), W AC&!3 nm (logs) 226 8 (4 68), 
285 (423), 293 (422), IR v~%m-’ 3460, 1720; ‘H NMR 
6 0 93 (t), 2 47 (3H, s), 3 67 (3H, s), 3 97 (3H, s), MS m/z (rel mt ) 
720 (62), 706 [M]’ (44). 136 (100) 
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Carbon 

Table 1 ‘% NMR data for voacamme alkaloids and their denvatlves 

4 8 9 7 la lb Ic le Id If 

2 
3 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
18 
19 
20 
21 
@OMe 
COO@, 
NMe 
CH,OH 
2 
3 
5’ 
6 
7 
8’ 
9 
10 
11’ 
12 
13’ 
14 
15 
16 
17 
18’ 
19 
20 
21’ 
gOMe 
coom, 
OMe 

135 4 
668 
594 
196 

107 3 
1287 
1176 
1186 
1214 
1100 
1367 
35 5 
292 
47 1 
122 

1186 
1365 
539 

1743 
503 
42 1 

137 3 
517 
53 1 
222 

1100 
129 1 
1007 
1540 
1119 
1111 
1306 
273 
320 
550 
36 5 
117 
267 
39 1 
576 

1756 
527 
55 7 

1429 
500 
542 
207 

1091 
1297 
1003 
1539 
1108 
1106 
1300 
265 
320 
420 
342 
119 
278 
415 
575 
- 
- 
560 

I344 
1895 
565 
193 

1204 
128 1 
1212 
1202 
126 5 
112 1 
1363 
434 
312 
38 5 
120 

1202 
135 2 
519 

- 
417 
667 

135 5 135 5 135 5 135 6 1349 
374 376 37 1 372 37 1 
599 59 7 53 3 592 59 8 
198 194 246 192 190 

109 6 1100 1102 1098 1108 
129 4 1294 129 7 1296 129 9 
1172 1170 117 1 1172 1169 
1198* 1186 118 7 1186 118 5 
1213 1212 1213 1213 1205 
1101 1100 1106 1105 1094 
1362 137 5 137 1 1369 1374 
366 36 1 363 314 37 1 
33 3 334 34 1 328 32 1 
460 467 523 497 469 
123 122 120 114 122 

1187* 1186 1173 23 5 1185 
1377 137 8 1401 43 7 1379 

523 522 441 519 523 
170 7 171 1 1710 1715 1714 
498 49 7 498 49 5 498 
419 421 - 424 422 

1369 142 1 137 6 1375 138 8 137 5 
520 497 518 52 3 510 519 
530 54 1 530 530 539 530 
22 1 206 222 222 249 222 

109 6 1084 1096 1103 1090 1098 
129 4 1284 1297 1300 126 2* 1301 
99 1 985 991 990 126 4* 992 

1506 1507 1507 1508 1524 1509 
127 1 127 9 127 1 127 0 1125 127 1 
1095 1096 1097 1096 1094 1096 
1300 1290 1301 1303 1318 1302 
272 26 1 273 27 3 272 27 3 
318 317 319 319 318 319 
548 409 548 548 55 8 549 
362 339 363 364 33 5 364 
115 118 116 116 116 115 
266 276 267 26 7 267 26 7 
388 417 389 389 389 389 
569 57 5 570 570 58 2 570 

1749 - 1749 1750 1755 1749 
518 - 500 497 52 5 506 
560 559 560 560 578 560 

135 7 
37 3 
530 
25 5 

1109 
1295 
1173 
1187 
1213 
1104 
137 1 
316 
334 
523 
111 
23 5 
459 
408 

1713 
49 7 
- 

Spectra were obtamed at 25 2 MHz m Founer transform mode m CDCl, solutions Chemical shifts are 
expressed on the TMS scale according to 6 TMS = S CDCl, + 76 9 ppm 

*Assignments for these signals within a vetical column may be reversed 

Neuss of Lilly Research Laboratones for provldmg an authentic 
sample of perlvme and the Conselho Nactonal de Desen- 
volvtmento Clentifico a Techno@c&NPq-for financlal 
support 

4 

5 

REFERENCES 6 

1 Kingston, D G I (1978) J Pharm Scr 67,272 7 
2 Femandez, M E , Albomco, S M and Ruveda, E A (1967) 

An Asoc Qulm Argent 55,239 
3 Achenbach, H (1966) Tetrahedron Letters 4405 8 

-0 2, 1% 

Damak, M , Poupat, C and Ahond, A (1976) Tetrahedron 
Letters 3531 
Wenkert, E, Cochran, D W, Gottheb, H E, Hagaman, 
E W,BrazFO,R,Matos,F J A andMadruga,M I L M 
(1976) Helu Chrm Acta 59, 2437 
Ahond, A, Bm, A M , Potier, P, Hagaman, E W and 
Wenkert, E (1976) J Org Chem. 41, 1878 
Bombardelb, E, Bona& A, Gabeta, B, Martmelh, E M , 
Mustlch, G and Dameh, B (1976) J Chem. Sot Perkzn Trans 
1,1432 
Biich~, G, Mannmg, R E and Montl, S A (1964) J Am 



178 R M BRAGA et al 

Chem Sot 86,463l 12 Achenbach, H and Schaller, E (1976) Chem Ber lO!J,3527 
9 Votzky, Z , Jahodar, L and Cava, M P (1977) Collect 13 Achenbach, H (1966) Tetrahedron Letters 4405 

Czech Chem. Commun 42, 1403 14 Thomas, D W and Blemann, K (1965) .I Am Chem Sot 87, 
10 Holubek, J and Strouf, 0 (1965) Spectral Data and Physxal 5447 

Constants of Alkalods, No 295, Heyden, London 15 NaranJo, J , Pmar, M , Hesse, M and Schnud, H (1972) Helo 
11 Thomas, D W and Blemann, K (1968)Tetrahedron 24,4223 Chum Acta 55, 752 


