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Abstract—The trunk wood of an Ocotea species from the Atlantic coast of southern Brazil contains five new

neolignans
dioxyphenyl

rel-(1R,485,55,6S,7R,8R)-4-acetoxy-1-allyl-8-hydroxy-3,5-dimethoxy-7-methyl-6-(3',4'-methylene-
and 3’-methoxy-4',5'-methylenedioxyphenyl)-bicyclo(3 2 1)oct-2-enes,
acetoxy-1-allyl-3,5-dimethoxy-7-methyl-6-(3' 4',5'-trimethoxyphenyl)-8-oxobicyclo(3 2 1)oct-2-ene

(1S,4R,55,65,7R 8 R)-4-acetoxy-1-allyl-8-hydroxy-5-methoxy-7-methyl-6-(3'4'-methylenedioxyphenyl

rel-(1R,45,5R,6S,7R)-4-
and rel-
and 3-

methoxy-4',5'-methylenedioxyphenyl)-3-oxobicyclo(3 2 1)octanes The latter two compounds are considered
to be acid-catalysed demethylation products of the former pair of compounds

INTRODUCTION

The genus Ocotea (Lauraceae) encompasses many
species which are difficult to identify One of these
species, from the mountainous Atlantic forest region
of Sdo Paulo State, where 1t 1s known as ‘canela
parda’, 1s under investigation by Professor Klaus
Kubitzki, Hamburg Its trunk wood yielded five new
neohignans based on the novel constitutional types 1a
and 1b, and the known type {2] le

Like 2a and 3a, 1a represents a fundamental bicy-
clo(3 2 Joctane neolignan [2] type from which all
others can be formally derived by oxidation at C-2
(1b, 2b, 3b), C-4 (1c, 3¢) or at both positions (1d, 2d)
Constitution and natural occurrence of the known
dernvatives of each type are indicated in Table 1.
Such compounds have so far been 1solated only from
Lauraceae Derivatives of the fundamental con-
stitutional type (3a) of the bicyclo(3 2 1)octanoid
series 3 have not been reported

For reasons stated in a previous paper of this series
[16], nomenclature and numbering of neolignans fol-
low the rules which were outlined in a recent review

(2]

RESULTS AND DISCUSSION
The spectral properties of many bicyclo-octanoid
neolignans having been reported, the constitutional
elucidation of additional representatives is now a
trivial matter In the present case the formulae,

*Part LXVI in the series “The Chemustry of Brazihian
Lauraceae” For Part LXV see ref [1] Taken from part of
the M Sc thesis presented by MCCP G, on leave of
absence from Umversidade Federal do Rio Grande do
Norte, Natal, to Umiversidade de Sao Paulo (1981)

tPermanent address Umversidad Nacional de Colombia,
Bogotd

established by high resolution mass spectrometry and
expanded by mnspection of UV, IR and 60 MHz 'H
NMR spectra (Table 2), showed that the two C, C;
umts mn all five neolignans are hinked only by C-C
bonds and suggest the compounds to be bicyclo-
octanoids Mass spectra were, as usual, very helpful
in defiming one of the C; C; units by the registry of
mtense peaks corresponding to [ArCH=CHMe]"
fragments The constitution of the second C¢ C; umt
was defined by IR, 'H and *C NMR studies (Tables 3
and 4) A carbonyl, registered by an IR absorption, 1s
part either of the five-membered ring (5, IRvnax
1760 cm™), the six-membered ring (6a, 6b, IRwn.x
(1730 cm™") or the acetate group (all compounds,
IR Vax 1750 cm™). The mode of hinkage of the central
two carbons of the first umit with the C¢ part of the
second unit 1s easy to determine only if the benzylic
methine 1s vicinal to another methine at the bnidge-
head of the bicyclo(3 2.1)octane system In this case
vicinality of methines, revealed by Jy.; 4.4, Indicates
C-7 and C-4' and hence also C-8 and C-1' to be
connected 1f, however, both bridgeheads are tetra-
substituted, as in the present cases, elucidation of the
atomic sequence 1s a difficult task

For the five Ocotea compounds (4a, 4b, 5, 6a, 6b)
this problem was solved by careful analysis of
expanded 270 MHz 'H NMR spectra Indeed, 1n ad-
dition to all required features, small couplings were
observed between H-7 and H-4' (J =1 5-2 Hz), H-4'
and H-6' (J =1Hz), as well as H-8 and H-2' (J=
1 Hz) (Table 3) and confirmed by double resonance
experiments These data not only confirm the pro-
posed constitutions, but also indicate the orientation
of the OH-2' towards the pentacycle and the relative
configurations of all chiral centres, since each of the
three pairs of protons mentioned must occupy the
extremes of a planar W-arrangement

Some of these stereochemical assignments are
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corroborated by '*C NMR spectral comparisons with
the model compounds canellin A (7) and canellin C
(8) In these bicyclo-octanoids the C-methyls occupy
endo-configurations and are hence protected by y-
effects (6 11 7+01) which do not act on the exo-
methyls of the Ocotea compounds (8 184x04) Ac-

6a Ar =P, R=H
6b Ar=Mp.R =H
6c Ar =PI, R = Ac
6d Ar = Mp,R = Ac

cordingly, only the methyl of 8 reciprocates a y-effect
on C-6' (8 43 1) In the Ocotea compounds 6a and 6b,
C-6’ resonates at § 50 85005 Similarly, m 7 C-7 1s
protected by the y-effect exerted by C-5' (6 519),
which 1s absent in the case of 4a, 4b and 5§ (8
59 3+ 0 8) where there 1s no endo-H to transmit the y
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Table 1 Constitution and occurrence of bicyclo (3 2 1) octanoid neolignans in Lauraceae

Substituents
Type Ar R' R R} R* Species
1a P1 H OMe OAc Me Ocotea sp (4a)
1a Mp H OMe OAc Me O sp (4b)
1b Tp — OMe OAc Me O sp (5
1c P1 H H — Me Amba affinis [3), A burchellu [4]
A guanensis [5]
1c P1 H OMe — Me A affinus [3]
1c P: Ac  OMe — H A affinis [3]
1c P1 Ac OMe — Me A affimss (3], Licana armensaca [6)]
1c Mp H H — H A simulans [7], A ferrea [8]
1d Gu — H — Me A sp [9]
1d | 1 — H — Me A affinis 3]
le P1 H H OH — A sp [9]
le P1 H H a-OMe — A sp [9]
le P H H B-OMe — A sp [9]
le P H OMe OH — L canella [10], L ngida [11]
1le P1 H OMe OAc —_ O sp (6a)
1le Mp H OMe OAc — O sp (6b)
le Mp H H OMe — A simulans [7)
le Mp H OMe OMe — A simulans [7)
le Mp H H OH —_ A simulans [7,12]
1le Mp H OMe a-OH — A sp [13]
1le Mp H OMe pB-OH — A simulans [7,12]
2a P1 H OMe OH Me L. canella [10], L ngida [11]
2a Mp H OMe OH Me A ferrea (8], A sp [13]
2b Mp — OMe OH Me A sp [13]
2b Tp — OMe OH Me A sp [13]
2d Gu — H — Me A sp [9]
3b Tp — H OH — Nectandra sp [14]
3c Mp H OMe — — L. macrophylla [15]

Gu, Guacyl (4-hydroxy-3-methoxyphenyl), P1, piperonyl (3,4-methylenedioxyphenyl), Mp,
methoxypiperonyl(3-methoxy-4,5-methylenedioxyphenyl), Tp, tri-O-methylpyrogallyl (3,4,5-

trimethoxyphenyl)

Table 2 Formulae of neolignans

4a C23H2307 = CgHg(CngOzCHz)MC CHzCH':CHz OH(OMC)zoAC

4b CwaOs = CgHs(CsH: OMe O;CH;)MC CH;CH=CH2 OH(OMC))OAC

5 Cst;zOg = CgHg(Cst(oMe)g)Me CH)CH=CH2(=O) (OMe)ZOAc

6a CHy0; = CsH4(C¢H;0,CH,)Me CH,CH=CH, OH(=0)OMe OAc

6b ngHngg = CsHs(CgHz OMe OzCHz)Me CH:CH=CH2 OH(=O)OMC OAc

effect to C-7 The endo-configuration of both the aryl
and acetate moleties puts these two groups in close
proximity, a fact emphasized by the extremely high
field absorpfion (8 1 48-1 54) of the COMe protons in
4a, 4b and 5 In compound 6, this resonance 1s at
shghtly lower field, presumably, the substitution of
the double bond by a carbonyl next to a CH, group
allows some relaxation of the molecule

While compound 5 1s quite stable, both 4a and 4b 1n
chloroform solutions are slowly transformed mnto 6a
and 6b, respectively Since a trace of acid was
sufficient to effect this decomposition 1t 1s probable
that the latter compounds are artifacts of the 1solation
procedure Indeed, only 4a, 4b and 5 were detected
by TLC (S1 gel, CsHe—EtOAc in different proportions)
of a crude hexane extract of the wood Should this

observation be correct, the reported derivatives of

type 1e may all be artifacts The constitution of their

natural precursors is obtained by transference of the

compounds defined under le to 1a (Table 1) with the

grow‘swn that Me is specified in the column headed
y R

EXPERIMENTAL

Isolation of constituents Trunk wood was collected by
Professor Klaus Kubitzki, Hamburg Umversity, from a tree
of ‘canela parda’ in the Atlantic forest, mumcipahty of
Cunha, State of Sdo Paulo Dried powdered wood (1 2kg)
was percolated with C¢H,, The extract (15 g) was chroma-
tographed on a dry column (300 g S1 gel deactivated by 10%
H,0, C(H¢-EtOAc, 4 1) The column was extruded and cut
mnto 10 equal segments numbered 1-10 from bottom to top
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Table 3 'H NMR data of neolignans*

4a 4b 5 6a 6b
H-2 684 d 653 s 657 s 677d 640 d
(15) as) (15)
H-5 670 d — — 671d —
® ®
H-6 6 77dd 6 53s 6 57s 6 65dd 6 44d
8.15 (8,15) (15)
H-7 324 dd 323 293dd 326 dd 323
7.2 6.15) 9,2)
H-8 248 dq 245 274q 215 br q 211
.0 (65) ()]
3H-9 112 d 114 104 d 108 d 109
g Y] 1Y)
H-Y 388 d 389 — 416 d 416
18] m
H-4' 6§03 dd 604 607 dd 555 dd 548
@2,n 15,1 2,1)
H-¢' 488 d 487 496 d 252 dd 254
eq M 1 (16,1)
H-6' — — — 237 d 238
ax 16)
H-7 259 ddt 259 244 ddt 276 ddt 274
(148,1) (14 5,7,1) (135,65,1)
H-7 226 ddt 225 228 ddt 206 dd 206
(14,6 5,1 5) (145,7,1) (135.8)
H-8 587 m 587 58Im 589 m 587
H-% 52t br d 521 521 br d 520 br d 520
an (16 5) (14 5)
HY 513 br d 513 520 br d 519 br d 519
e 1es) (115)
CH,0, 589 s 59 — 590 § 592
MeO-3 — 387s 385 s — 38 s
MeO-4 —_ — 383 s — —
MeO-5 — — 385s — —
MeO-3' 334 s 335 356 s 331 s 331
MeO-5' 351 s 351 361 s — —
AcO-4 149 s 154 148 s 176 s 179

*Chemical shifts in & values from mternal TMS for CDCl, solutions at 270 MHz, couphing constants (Hz)

1n parentheses

The segments were eluted with Me,CO Eluate 6 (4 6 g) was
crystallized from MeOH to sitosterol (1 g) The mother liquor
was evaporated and the residue chromatographed on a Si gel
(150g) column Mixtures of C¢H ~EtOAc of gradually
mcreasing polarities eluted 40 fractions (250 ml) Fractions
9-12 (04g), 13-18 (03g) 19 (01g), 20-23 (03g), 24-29
(02g) were purnfied by prep TLC (S1 gel, resp
CHCL-E$,0 4 1, CH—Me,CO, 7 3, Et,0-Me,CO, 7 3,
CHCL:-Et,0, 4 1, CHCL-E{,0, 4 1) resp nto 6a
(180 mg), 4a (15 mg), 4b (13 mg), 6b (18 mg), and 5 (18 mg) 4b
(11 mg)

rel - (7S.8R,1'R,2'R,3'S,4'S) - A® -4’ - Acetoxy -2’ - hydroxy -
3.5’ - dimethoxy - 3,4 - methylenedioxy -1',2' 3’ 4' - tetrahydro -
738 1'-neolignan (4a) O11 (Found 416 1855, Cy;Hx;0,
requires 416 1835 ) IR »55% cm™' 1750

rel - (7S,8R,I'R,2'R,3'S,4'S) - A® - 4' - Acetoxy -2’ - hydroxy -
3,38 - trimethoxy - 4,5 - methylenedioxy - 1'2',3'.4' - tetra-
hydro - 7381 - neolignan (4b) Oil (Found 466 1905
CH3Og requires 466 1941 ) UV AMOH nm 239, 276 (e 5300,
1500) IR »$S¥ cm™ 1750 MS m/z (rel mt) 446 (55), 253 (5),
211 (10), 192 (49), 179 (53), 165 (57)

rel - (7S,8R, I'R,3R 4'S) - A® -4' - Acetoxy - 3,4,5,3',5' - pen-
tamethoxy - 1',2' 3 4' - tetrahydro - 5' - oxo -7 3,8 1' - neolig-
nan (8) Ol (Found 4602143 C,H;,04 requires 460 2097 )
UV AMOH nm 280 (e 1400) IR »S5% cm™ 1760, 1750 MS mjz
(rel mnt) 460(37),251(23),210(90), 209 (36), 208 (93), 181 (16),
179 (8)

rel - (7S,8R,1'S,2'R,3'S,4R) - A® -4 - Acetoxy -2’ - hydroxy -
3'- methoxy - 3,4 - methylenedioxy-1'2',3',4',5',6 - tetrahydro -
§'-0x0-7 3', 8 1'-neolignan (6a) Mp 104-106° (MeOH-hexane)
(Found 402 1622 C,,H50, requires 402 1679)
UV AMOH pm 234, 286 (e 3600, 4400) IR »$S¢ cm™
1750, 1735 MS mfz (rel mnt) 402 (80), 197 (6), 181
(19), 162 (53), 151 (100), 135 (26) Acetate (6a, Ac,O, pyn-
dine, 18 hr, room temp ), mp 102-107° (MeOH-hexane) IR
vE® em™ 1750, 1730 'H NMR (CDCl;, 60 MHz) 8 6 9-67
(m, H-2, H-5, H-6), 5 93 (s, CH,0,), 5 9-5 55 (m, H-8), 557
(br s, H-4'), 550 (br s, H-2"), 5349 (m, 2H-9'), 34-3 1 (m,
H-7), 3 23 (s, Me0O-3"), 2 30 (s, AcO-2), 1 76 (s, AcO-4"), 11
(d, 7 =7Hz 3H-9) MS m/z (rel int) 444 (100), 352 (38), 329
(18), 311 (23), 310 (90), 301 (15), 292 (20), 287 (18), 283 (15),
282 (30), 281 (12), 270 (17), 269 (66), 268 (29), 251 (15), 242



Bicyclo(3 2 1)octane neolignans from Ocotea

273

Table 4 “C NMR data of neolignans*

4 5 6a 6b 7M11] 8+
C-1 1355 1358 1311 1318 1356 1343
C-2 1042 1074 1073 1041 1075 1076
C3 1480 1525 1470 1480 1474 1475
C-4 1335 1370 1463 1339 1458 1462
C-5 1427 1525 1104 1428 1105 1103
C-6 1097 1074 1221 1084 1233 1232
C-7 602 534 585 590 519 550
C-8 488 49 417 421 474 479
c9 184 188 180 181 118 116
CH,0, 101 0 — 1007 1014 1007 1008
MeO-3 56 6 562 — 56 4 — —

. MeO-4 — 609 — — — —
MeO-5 — 56 2 — — — —
C-1 461 485 44 43 474 479
C-2 783 2082 781 780 783 780
C-3 877 872 86 4 86 4 853 86 4
C4 690 713 752 752 714 7717
C-5' 1503 1519 2015 2019 772 2080
C-6' 1063 1025 509 508 304 431
C-7 348 327 349 349 389 374
C-8 1350 1336 1339 1339 1356 1337
Cc9y 1177 1189 1191 1192 1174 1186
MeO-3' 522 527 520 520 522 522
MeO-5' 551 553 — — 574 —
AcO-4 202 201 201 202 — —

1703 1694 1698 1699 — —

*Chemical shifts m & values from internal TMS for CDCl,

solutions at 22 6 MHz

t(Haraguchi, M , personal communicatton]

(18), 241 (35), 249 (12), 223 (45), 213 (29), 181 (23), 163 (20),
162 (63), 161 (23), 151 (32), 149 (25), 135 (52), 131 (13), 109
(13), 91 (17), 77 (16)

rel - (7S,8R,1'S,2’R,3'S,4'R) - A® -4 - Acetoxy -2’ - hydroxy -
3,3 - dimethoxy - 4,5 - methylenedioxy - 1'2'3' 456" -
hexahydro - §' - oxo -7 3,8 1" - neolignan (6b) Mp 133-135°
(MeOH-hexane) (Found 4321751 CxnH,04 requires
4321784) UV AMOH nm 237, 275 (e 6300, 2000)
IR »$5% cm™ 1750, 1735 MS m/z (rel nt) 432 (100),
197 (4), 192 (34), 181 (40), 165 (31), 151 (40) Acetate
(6b Ac,0, pyndine, 18 hr, room temp ), mp 68-71° (MeOH-
hexane) IR »X¥ cm™' 1750, 1735 'H NMR (CDCl,,
60 MHz) 8 6 46 (s, H-2, H-6), 593 (s, CH;0,), 59-55 (m,
H-8), 557 (br s, H4"), 550 (br s, H-2), 5349 (m, 2H-9)),
34-31 (m, H-7), 390 (s, MeO-3), 323 (s, MeO-3"), 23 (s,
Ac0-2Y), 176 (s, AcO-4"), 1 1 (d, J =7 Hz, 3H-9)
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