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Abstract—Fractionation of an ethereal extract of Peschiera fuchsiaefolia resulted m the 1solation of decarbometho-
xyvoacamune, demethylvoacamine, voacamidine, perivine, 16-epiaffimine and voacanginehydroxyindolenine, together
with the previously reported alkaloids voacamine, voacangine, voachalotine and affinisine Analysis of the 13C NMR
spectra of the bisindole alkaloids and of 16-epiaffinine 1s reported

INTRODUCTION

Reports on the anticancer activity of bisindole alkaloids of
the voacamune type [1] led us to re-investigate the bark of
Peschiera fuchsiaefoha (2, 3], directing our research on
the 1solation of these compounds

RESULTS AND DISCUSSION

After alkalimization the ground bark of P fuchsiaefolia
was extracted with ether The crude extract was dispersed
1 109, acetic acid and the aqueous solution was extracted
with chloroform and ether at different pHs, yelding
fractions A, B and C These fractions were monitored by
mass spectrometry, which revealed that B was rich 1n
dimeric compounds This fraction was then submitted to
Sephadex LH 20 column chromatography allowing a
good MW separation, followed by preparative TLC
purification leading to the 1solation of the bisindoles
voacamine (la), decarbomethoxyvoacamine (1b),
demethylvoacamine (1¢) and voacamidine (1d), and the
monomeric indoles affimisine (2) and voachalotine (3)
Pure voacangine (4) voacanginehydroxyindolenine (5)
and voacamine (1a) were obtained from fraction A, while
fraction C furmshed two «-acylindoles, pervine (6) and
16-epiaffinine (7), which were not reported previously
[2.3]

The *3C NMR spectra were mterpreted on the basis of
standard chemical shift theory, comparison with reference
compounds and mainly by analysis of the SFORD and
fully coupled spectral data

Table 1 presents the '3C NMR data of compounds
1la—1f The shift assignments were made in conformity
with the published data of voacangine (4) [4, 5] vobasinol
(8) [6] and 1bogaine (9) [4, 5] The replacement of the C-3
hydroxyl group of 8 by a voacangine unit 1n voacamine
(1a) produced the expected shielding at C-3 (Ad 29 4) and
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deshielding at C-14and C-15 (Ad 1 1 and 4 1, respectively)
Analogous effects were observed 1n the tabernaelegantines
[7] On the other hand, m the voacangine moiety the
replacement of the hydrogen at C-11 by a vobasine unit
induced a deshielding of the ipso (Ad 15 7) and shielding of
the ortho carbons (Ad,,3 0 and Ad ;, 14) The remain-
mg carbons showed little or no modification

The R configuration at C-20 of dihydrovoacamine (1e),
the sole product of the catalytic hydrogenation of 1a, was
deduced from the chemical shifts of C-14 and C-16 C-14
at 6 31 4 was shielded (Aé 5 2) in 1e by comparison with
the same site of 1a due to a y-interaction with C-19, while
C-16 was deshielded (Ad 3 7) (The differences produced by
the o« or g ethyl group orentation were previously
discussed for tabernaelegantines A and B [7], dregamine
and tabernamontanine 1;6] )

Comparison of the '3C chemical shifts of demethyl-
voacamine (1¢) and voacamine (1a) revealed some inter-
esting conformational aspects concerning the N,-methyl
group Introduction of the N-methyl group into 1¢
induced simultaneous shielding at C-6 (Aé 4 8) and C-16
(Aé 63) These facts can be explammed by taking the
mversion of N, into consideration Thus the rapid inter-
conversion between the equatorial and axial N,-methyl
group leads to the observed shieldings Analogous effects
were observed at C-6 (Ad 6 3) and C-16 (Ad 2 6) of 1e for
the introduction of the N-methyl group in demethylds-
hydrovoacamine (1f) (going from 1fto 1e) The larger A
value at C-6 suggests a preferential equatorial position for
the N,-methyl group in the dihydro compound, thus
avoiding an additional methyl H,, 1,3-dsaxial interaction

An mteresting feature revealed in our work was the
1solation of demethylvoacamine (1¢) together with voa-
cangine (4) and the a-acylindole perivine (6), implying that
both monomers 4 and 6 are precursors in the biosynthetic
pathway of 1¢ Though in vitro data [8] support the above
suggestion, rigorous wn viwo experiments would provide
final confirmation

EXPERIMENTAL

Mps are uncorr Specific rotations were measured in CHCI,,
UV spectra 1n EtOH and IR spectra in CHCl; 'H NMR spectra
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1b R,
1c R,
1d R,
le R,

6 R,=H,Z=0,R,=H,R,=COO0Me 1f R,
7 R;=Me,2=0,R,=CH,0H,R;=H
8 R,=Me,Z=aH, POH,R,=H,R,=C0,Me

2 R,=CH,OH,R,=H
3 R,=COOMe,R,=CH,;0H

at 60 and 100 MHz were obtained using TMS as int standard
13C NMR spectra were recorded at 252 MHz with Fourer
transform using CDCI; as solvent and TMS as int standard MS
were determined at 70 eV Silica gel 0 05-0 25 mesh (Carlo Erba)
and silica gel HF 554 366 um (Merck) were used for CC and TLC,
respectively Detection of components was made by UV (254 and
305 nm) and spraying with Dragendorff’s reagent followed by
MeOH-H,SO, and heating the plates at 150° for S min

Plant material Stem bark of P fuchsiaefolia (DC) Miers was
collected 1n the Zeferno Vaz University City The air-dried bark
(2929 g) was moistened with a saturated NaHCO; soln and
extracted 1n a Soxhlet with Et,0 On concn, the Et,O extract
gave a viscous o1l which was added to a 109, HOAc soln and kept
at 5° overmight After filtration the aq phase was extracted with
Et,O (extract A 6 65 g) and CHCI, (extract B 18 14 g) The pH
was then raised to 8 with a saturated NaHCO; soln and extracted
with Et,O (extract C 8 52 g) and CHCl,; (extract D 025 g)

Extract A (296 g) was fractionated on a silica gel column
cluung with CHCl,, and CHCl; with mncreasing amounts of
MeOH, yielding voacamine (1a) (0076 g) [9], voacangme (4)
(041 g) [10] and voacanginehydroxyindolenine (5) (0 1388 g)
[11] TLC also indicated the presence of demethylvoacamine (1¢)
[12] and affinisine (2) [13]

Extract B A Sephadex LH 20 column (6g) eluted with
CHCl,-MeOH (9 1) permitted a crude separation of the dimeric
from the monomeric compounds The combined fractions were
further purified using a silica gel column and/or prep TLC,
yielding the bisindoles voacamine (1a) (0 196 g) [9], demethyl-
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voacamune (1c) (0232 g) [12], decarbomethoxyvoacamine (1b)
(0178 g) [14] and voacamdine (1d) (0206 g) {12], and the
indoles vonchapotine (3) (0 221 g) [13] and affinisine (2) (0 329 g)
[13)

Extract C (3 g) was fractionated on a silica gel column eluting
with CHCl,, and CHCI; with increasing amounts of MeOH,
leading to the 1solation of pervine (6) (01399 g) [8, 10], 16-
epaaffinine (7) (02043 g) [15], affimsine (2) (02167 g) [13] and
decarbomethoxyvoacamine (1b) (0 1295 g) [14]

Dihydrovoacamine (1e) An EtOH soln of voacamme (1a)
(0206 g) with a catalytic amount of PtO, was submuitted to
hydrogenation (45 pst H;) in a Parr apparatus for 30 min
Filtration through a Celite pad and evapn of solvent furmished
0198 g of dihydrovoacamine, mp 210-212° (MeOH), [¢]}
+409° (0010 g/m} CHCIy), UV ASHC: nm (log e) 2262 (4 75),
2862 (428),2937 (428), IR vfl:ji“xclbcm'1 3450, 1710; '"H NMR
5093 (m), 247 (3H, 5), 260 (3H, 5), 363 (3H, 5), 393 (3H, 5), 748
(1H, s), 7 60 (1H, s}, MS m/z (rel 1nt) 720 (55), 706 [M]* (31), 511
(100)

Demethyldihydrovoacamine (1f) An EtOH soln of demethyl-
voacamine (1¢) (0 206 g) was hydrogenated as above to furmsh
0149 g 1f Mp 210° (MeOH), UV 1SHCL nm (loge) 226 8 (4 68),
285 (423), 293 (422), IRvEHCem~! 3460, 1720; *H NMR
6093 (1), 247 (3H, s), 367 (3H, 5), 397 (3H, 5), MS m/z (rel nt)
720 (62), 706 (M]™* (44), 136 (100)
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Table 1 !'3C NMR data for voacamine alkaloids and their denvatives

Carbon 4 8 9 7 1a 1b 1c ) [ 1d 1f
2 1354 1344 1355 1355 1355 1356 1349 1357
3 668 1895 374 376 371 372 371 373
5 594 565 599 597 533 592 598 530
6 196 193 198 194 246 192 190 255
7 1073 1204 1096 1100 1102 1098 1108 1109
8 128 7 128 1 1294 1294 1297 1296 1299 1295
9 1176 1212 1172 1170 1171 1172 1169 1173

10 1186 1202 1198* 1186 1187 1186 1185 1187

11 1214 126 5 1213 1212 1213 1213 1205 1213

12 1100 1121 1101 1100 1106 1105 1094 1104

13 1367 1363 1362 1375 1371 1369 1374 1371

14 355 434 366 361 363 314 371 316

15 292 312 333 334 341 328 321 334

16 471 385 460 467 523 497 469 523

18 122 120 123 122 120 114 122 111

19 1186 1202 1187* 1186 1173 235 1185 235

20 1365 1352 1377 1378 1401 437 1379 459

21 539 519 523 522 41 519 523 408

COOMe 1743 — 1707 1711 1710 1715 1714 1713

COOCH, 503 — 498 497 498 495 498 497

NMe 421 417 419 421 — 424 422 —

CH,0OH 667

2 1373 1429 1369 1421 1376 1375 1388 1375

k4 517 500 520 497 518 523 510 519

5 531 542 530 541 530 530 539 530

6 222 207 221 206 222 222 249 222

7 1100 1091 1096 1084 1096 1103 1090 1098

8 1291 1297 1294 1284 1297 1300 1262* 1301

9 1007 1003 991 985 991 990 1264* 992

10 1540 1539 1506 1507 1507 1508 1524 1509

11’ 1119 1108 1271 1279 1271 1270 1125 1271

12 1111 1106 1095 1096 1097 1096 1094 1096

13 1306 1300 1300 1290 1301 1303 1318 1302

14 273 265 272 261 273 273 272 273

15 320 320 318 317 319 319 318 319

16 550 420 548 409 548 548 558 549

17 365 342 362 339 363 364 335 364

18’ 117 119 115 118 116 116 116 115

19’ 267 278 266 276 267 267 267 267

20 391 415 388 417 389 389 389 389

21 576 575 569 575 570 570 582 570

COOMe 1756 — 1749 — 1749 1750 1755 1749

COOCH;, 527 — 518 — 500 497 525 506

OMe 557 560 560 559 560 560 578 560

Spectra were obtamed at 25 2 MHz in Fourier transform mode in CDCl; solutions Chemical shifts are
expressed on the TMS scale according to 6 TMS = é CDCl, + 76 9 ppm
*Assignments for these signals within a vertical column may be reversed
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