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Abstract-The trunk wood of an Ocotea species from the Atlantic coast of southern Braztl contams five new 
neohgnans ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
dtoxyphenyl and 3:-methoxy-4’S’-methylenedroxyphenyl)-blcyclo(3 2 I)oct-Zenes, wI-(~R,~S,~R,~S,~R)-~- 
acetoxy-l-al1yl-3,5-d~methoxy-7-methy1-6-(3’,4’,5’-tr~methoxypheny1)-8-oxob~cyclo(3 2 l)oct-Zene and rel- 
(1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ and 3’- 
methoxy-rlf,5’-methy1enedloxyphenyl)-3-oxoblcyclo(3 2 1)octanes The latter two compounds are constdered 
to be acid-catalysed demethylatron products of the former pau of compounds 

INTRODUCTION 

The genus Ocotea (Lauraceae) encompasses many 
species which are dtfficult to identify One of these 
species, from the mountainous Atlantic forest region 
of SPo Paul0 State, where tt 1s known as ‘canela 
parda’, IS under mvesttgatton by Professor Klaus 
Kubttzkt, Hamburg Its trunk wood yielded five new 
neohgnans based on the novel constttuttonal types la 
and lb, and the known type 123 le 

Like 2a and 3a, la represents a fundamental btcy- 
clo(3 2 1)octane neohgnan [2] type from which all 
others can be formally derived by oxtdatton at C-2 
(lb, 2b, 3b), C-4 (lc, 3c) or at both positions (Id, 2d) 
Constttutton and natural occurrence of the known 
derivatives of each type are indicated in Table 1. 
Such compounds have so far been isolated only from 
Lauraceae Derivatives of the fundamental con- 
stttuttonal type (3a) of the btcyclo(3 2 1)octanotd 
series 3 have not been reported 

For reasons stated m a previous paper of this series 
[16], nomenclature and numbering of neohgnans fol- 
low the rules which were outlmed tn a recent review 
PI 

RESULTS AND DISCUSSION 
The spectra1 properties of many bicycle-octanotd 

neohgnans having been reported, the constitutional 
eluctdatton of addrttonal representatives IS now a 
trivial matter In the present case the formulae, 

*Part LXVI m the series “The Chemistry of Brazilian 
Lauraceae” For Part LXV see ref [l] Taken from part of 
the MSC thesis presented by MCC P G, on leave of 
absence from Umversldade Federal do RIO Grande do 
Norte, Natal, to Umversldade de S&o Paulo (1981) 

*Permanent address Umversldad Naclonal de Colombia, 
Bogot;i 

established by high resolutton mass spectrometry and 
expanded by mspectton of UV, IR and 60MHz ‘H 
NMR spectra (Table 2), showed that the two C, C, 
units m all five neohgnans are hnked only by C-C 
bonds and suggest the compounds to be blcyclo- 
octanotds Mass spectra were, as usual, very helpful 
m defining one of the Cg Cs units by the registry of 
intense peaks correspondmg to [ArCH=CHMel’ 
fragments The constttutton of the second Cs C, urut 
was defined by IR, ‘H and “C NMR studtes (Tables 3 
and 4) A carbonyl, registered by an IR absorption, 1s 
part either of the five-membered ring (5, IRv,,, 
1760cm-‘), the six-membered ring @a, 6b, IRv,,,., 
(1730cm-‘) or the acetate group (all compounds, 
JR Y,,, 1750 cm-‘). The mode of linkage of the central 
two carbons of the first urut with the Cs part of the 
second unit is easy to determine only d the benzyhc 
methme IS vtcmal to another methine at the brrdge- 
head of the btcyclo(3 Z.l)octane system In this case 
vtcmahty of methmes, revealed by JH_7Ha~r indicates 
C-7 and C-4’ and hence also C-S and C-l’ to be 
connected If, however, both brtdgeheads are tetra- 
substituted, as m the present cases, eluctdatton of the 
atomic sequence IS a d&cult task 

For the five Ocotea compounds (4a, 4b, 5, 6a, 6b) 
this problem was solved by careful analysts of 
expanded 270MHz ‘H NMR spectra Indeed, m ad- 
dition to all required features, small couphngs were 
observed between H-7 and H-4’ (J = 1 5-2 Hz), H-4’ 
and H-6’ (J = 1 Hz), 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 constttutrons, but also indicate the orrentation 
of the OH-2’ towards the pentacycle and the relattve 
configurattons of all chval centres, since each of the 
three pavs of protons mentioned must occupy the 
extremes of a planar W-arrangement 

Some of these stereochemtcal assignments are 
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corroborated by “C NMR spectral comparisons with 
the model compounds canellm A (7) and canellm C 
(8) In these bicycle-octanolds the C-methyls occupy 
endo-configuratlons and are hence protected by y- 
effects (S 11 7 k 0 1) which do not act on the exo- 
methyls of the Ocotea compounds (S 18 4 2 0 4) Ac- 

0 

6a Ar - PI, R = H 
6bAr=Mp,R.H 
6c Ar = PI, R =Ac 
6d Ar = Mp.R =A\c 

6 

cordmgly, only the methyl of 8 reciprocates a y-effect 
on C-6’ (S 43 1) In the Ocotea compounds 6a and 6b, 
C-6’ resonates at 6 50 85 2 0 05 Slmdarly, m 7 C-7 IS 
protected by the y-effect exerted by C-5’ (S 51 9), 
which 1s absent m the case of 4a, 4b and 5 (S 
59 3i 0 8) where there IS no endo-H to transmit the y 



B~yclo(3 2 1)octane neohgnans from Ocofea 

Table 1 Constitution and occurrence of tucyclo (3 2 1) octanold neohgnans m Lauraceae 

Substituents 

Type Ar R’ R* R’ R’ Species 

la F’l H OMe OAc Me Ocotea sp (4a) 
ltl MP H OMe OAc Me 0 SP (4b) 
lb TP - OMe OAc Me 0 sp (5) 
lc PI H H - Me Aruba @us [3], A burchdrr [4] 

A gumnensrs [5] 
lc PI H OMe - Me A ajinrs [3] 
lc PI AC OMe - H A o&us [3] 
lc PI AC OMe - Me A &us [3], Lxana armemuca [6] 
lc MpH H - H A slmulans [7], A ferreu [8] 
Id Gu - H - Me A sp 191 
Id Pi - H - Me A afinrs [3] 
le Pl H H OH - A SP [91 
le F’l H H cr-OMe - A SP [91 
le I’1 H H &OMe - A sp [91 
le I-Y H OMe OH - L canella [ 101, L n&a [ 111 
le PI H OMe OAc - 0 SP (6a) 
le MP H OMe OAc - 0 SP (6b) 
le Mp H H OMe - A slmulans [7] 
le MP H OMe OMe - A srmulans [7] 
le Mp H H OH - A stmulans [7, 121 
le MP H OMe a-OH - A SP 1131 
le MP H OMe B-OH - A slmulans [7,12] 
2a PI H OMe OH Me L. caneh [lo], L ngida [ll] 
2a MP H OMe OH Me A ferreu [8], A sp [13] 
2b MP - OMe OH Me A SP 1131 
2b TP - OMe OH Me A SP [I31 
2d Gu - H - Me A SP [91 
3b Tp - H OH - Nectondra sp [14] 
3e MP H OMe - - L.. macrophylla [15] 

Gu, Gmacyl (4-hydroxy-3-methoxyphenyl), Pi, piperonyl (3,4-methylenedloxyphenyl), Mp, 
methoxyp~peronyl(3-methoxy-4,5-methylene~ioxyphenyl), Tp, trl-0-methylpyrogallyl (3,4,5- 
tnmethoxyphenyl) 

Table 2 Formulae of neohgnans 

4a C23H~07 = CsH5(C6Hj02CHJMe CH2CH=CH1 OH(OMe)zOAc 
4b CaHm08 = CgHS(C6H2 OMe O$ZH,)Me CH2CH=CH2 OH(OMe),OAc 
5 CZJHJZO~ = C8H&H2(0Me)JMe CH#ZH=CH,(=O) (OMe)20Ac 
6a CZHXO) = C~H&H~OZCH3Me CH2CH=CHI OH(=O)OMe OAc 
6b C~~HBO~ = CsH6(C6H2 OMe O,CH,)Me CH2CH=CH2 OH(=O)OMe OAc 
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effect to C-7 The endo-configuration of both the aryl 
and acetate moletIes puts these two groups m close 
proxmuty, a fact emphasized by the extremely high 
field absorption (6 1 48-1 54) of the COMe protons m 
4a, 4b and 5 In compound 6, this resonance is at 
slightly 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 m 
chloroform solutions are slowly transformed mto 6a 
and 6b, respectively Smce a trace of acid was 
sufficient to effect this decomposltton it IS probable 
that the latter compounds are artifacts of the lsolatlon 
procedure Indeed, only 4a, 4b and 5 were detected 
by TLC (St gel, C&H,EtOAc m different proportions) 
of a crude hexane extract of the wood Should tlus 

observation be correct, the reported derivatives of 
type le may all be artifacts The constltutlon of their 
natural precursors is obtained by transference of the 
compounds defined under le to la (Table 1) with the 
provision that Me is specified m the column headed 
by R’ 

EXPERIMENTAL 

Isolatron of constrtuents Trunk wood was collected by 
Professor Klaus Kubitzlu, Hamburg University, from a tree 
of ‘canela parda’ m the Atlantic forest, mumcipahty of 
Cunha, State of S&o Paula bed powdered wood (1 2 kg) 
was percolated with &HI4 The extract (15g) was chroma- 
tographed on a dry column (300 g SI gel deactwated by 10% 
H20, &He-EtOAc, 4 1) The column was extruded and cut 
mto 10 equal segments numbered I-10 from bottom to top 
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Table 3 ‘H NMR data of neohgnans* 

4a 4b 5 6a 6b 

H-2 

H-5 

H-6 

H-7 

684 d 

(1 5) 
670 d 

(8) 
6 lldd 
(8.1 5) 
3 24 

H-8 

3H-9 

H-2 

H-4 

248 

1 12 

3 88 

6 03 

H-6 

eq 
H-6 
ax 
H-7’ 

4 88 

- 

2 59 

H-7’ 2 26 

H-8’ 5 87 
H-9 5 21 

H-9 5 13 

CHzOz 5 89 
MeO-3 - 

MeO-4 - 

MeO-5 - 

MeO-3’ 3 34 
MeO-5’ 3 51 
Ac0-4’ 149 

dd 
(7,2) 
dq 

(7,l) 
d 

(7) 
d 

(I) 
dd 

(291) 

(1: 

ddt 
(14,871) 

ddt 
(14,6 5,l 5) 

m 
br d 

(17) 
br d 

(10) 
s 

s 
s 
S 

653 s 651 s 

- - 

6 53s 

3 23 

2 45 

6 57s 

1 14 

3 89 

2 93dd 
(691 5) 
2 74q 

(6 5) 
104d 

(7) 
- 

604 

4 87 

- 

607 dd 
(1 571) 

496 d 

(1) 
- 

2 59 244 ddt 

2 25 

5 81 
5 21 

5 13 

591 
3 87s 

- 
- 

3 35 
3 51 
I 54 

(14 5,731) 
2 28 ddt 206 

(14 5,731) 
5 89m 5 89 
5 21 br d 5 20 

(16 5) 
5 20 br d 5 19 

(10 5) 
- 590 

385 s - 
383 s - 
3 85s - 

356 s 331 
361 s - 

148s 176 

611 d 

(1 5) 
671 d 

(8) 
6 65dd 
(871 5) 

3 26 

2 15 

1 08 

4 16 

5 55 

2 52 

2 37 

2 16 

dd 

(992) 
br q 
(7 5) 

(t) 

( f, 
dd 

C&l) 

(&) 

(1:) 
ddt 

(13 5,6 5,l) 
dd 

(13 578) 

b:d 
(14 5) 
br d 

(11 5) 
S 

S 

S 

6 40 d 

(15) 
- 

644d 

(1 5) 
3 23 

2 11 

109 

4 16 

5 48 

2 54 

2 38 

2 74 

206 

5 87 
5 20 

5 19 

5 92 
3 89 s 
- 
- 

331 
- 

1 79 

*Chemical shifts m 6 values from Internal TMS for CDC& solutions at 270 MHz, couplmg constants (Hz) 
m parentheses 

The segments were eluted with MezCO Eluate 6 (4 6 g) was 
crystalhzed from MeOH to sltosterol(1 g) The mother liquor 
was evaporated and the residue chromatographed on a Si gel 
(150g) column Mixtures of CLHICEtOAc of gradually 
mcreasmg polarlttes eluted 40 fractions (250 ml) Fractions 
9-12 (04g), 13-18 (0 3g) 19 (0 1 g), 20-23 (0 3 g). 24-29 
(0 2g) were purified by prep TLC (SI gel, resp 
CHCl,-Et,0 4 1, C6H,,Me2C0, 7 3, Et&Me,CO, 7 3, 
CHCls-Et20, 4 1, CHC12-Et,O, 4 1) resp mto 6a 
(180 mg), 4a (15 mg), 4b (13 mg), 6b (18 mg), and 5 (18 mg) 4b 
(11 mg) 

rel - (7S,8R,l’RJ’RJ’SJ’S) - A8 -4’ - Acetoxy - 2’ - hydroxy - 
3’,5’ - dlmethoxy - 3,4 - methy[enedioxy - 1’,2’,3’,4’ - tetrahydro - 
7 3’,8 I’-neohgnan (4a) 011 (Found 416 1855, CZ3HZ807 
requires 416 1835 ) IR vzz$ cm-’ 1750 

rel- (7S,8R,l’R,2’R,3’&4’S) - A8 - 4’ - Acetoxy - 2’ - hydroxy - 
3,3’,5’ - tnmethoxy - 4,5 - methylenedtoxy - 1’,2’,3’,4’ - f&u- 
hydro - 7 3’,8 1’ - neohgnan (4b) 011 (Found 466 1905 
CZdHwOs requires 466 1941 ) UV A:$” nm 239,276 (E 5300, 
1500) IR Y::: cm- ’ 1750 MS m/z (rel mt ) 446 (55). 253 (5), 
211 (lo), 192 (49), 179 (53), 165 (57) 

rel - (7S,8R, l’R,3’R,4’S) - A” - 4’ - Acetoxy - 3,4,5,3’,5’ -pen- 
tamethoxy - 1’,2’,3’,4’ - tetrahydro - 5’ - 0x0 - 7 3’, 8 1’ - neoltg- 
RL~R (5) 011 (Found 460 2143 C2rH3208 reqmres 460 2097 ) 
UV A:$” nm 280 (E 1400) IR uL$$ cm-’ 1760, 1750 MS m/z 
(rel mt ) 460 (37), 251(23), 210 (90), 209 (36), 208 (93), 181(16), 
179 (8) 

rel - (7S,8R,ltS,2’R,3’S,4’R) - A8 - 4 - Acetoxy - 2’ - hydroxy - 
3’ - methoxy - 3,4 - methylenedtoxy - 1’,2’,3’,4’,5’,6 - tetrahydro - 
5’-0x0-7 3’, 8 1’-neolrgnan (6a) Mp 104-106” (MeOH-hexane) 
(Found 402 1622 GzH#, requires 402 1679 ) 
UV A$FH nm 234, 286 (E 3600, 4400) IR ~$2: cm-’ 
1750, 1735 MS m/z (rel mt) 402 (80), 197 (6). 181 
(19), 162 (53), 151 (lOO), 135 (26) Acetate (6a, AQO, pyn- 
dine, 18 hr, room temp ), mp 102-107” (MeOH-hexane) IR 
vi:; cm-’ 1750, 1730 ‘H NMR (CDC13, 60 MHz) 6 6 9-6 7 
(m, H-2, H-5, H-6), 5 93 (s, CH202), 5 9-5 55 (m, H-8’), 5 57 
(br s, H-4’), 5 50 (br s, H-2’), 5 3-4 9 (m, 2H-9’), 3 4-3 1 (m, 
H-7), 3 23 (s, MeO-3’), 2 30 (s, AcO-2’), 1 76 (s, Ac0-4’), 1 1 
(d, J = 7 Hz 3H-9) MS m/z (rel mt ) 444 (lOO), 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 
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Table 4 “C NMR data of neohgnans* 

4b 5 6a 6b 7[11] St 

C-l 135 5 1358 131 1 1318 135 6 1343 
c-2 1042 1074 1073 104 1 1075 107 6 
c-3 1480 1525 147 0 1480 147 4 147 5 
c-4 133 5 1370 1463 133 9 145 8 1462 
C-5 142 7 1525 1104 1428 1105 1103 
C-6 109 7 1074 122 1 1084 123 3 123 2 
c-7 60 2 53 4 58 5 59 0 519 55 0 
C-8 488 449 41 7 42 I 47 4 47 9 
c-9 184 188 180 18 1 11 8 11 6 
CHZOI 1010 - 1007 101 4 1007 1008 
MeO-3 56 6 562 - 564 - - 
Me0-4 - 609 - - - - 
MeO-5 - 562 - - - - 
C-l’ 461 485 444 443 47 4 47 9 
c-2 78 3 208 2 78 1 78 0 78 3 78 0 
C-3’ 87 7 87 2 86 4 86 4 85 3 86 4 
C-4 69 0 71 3 75 2 75 2 714 77 7 
C-5’ 150 3 1519 201 5 201 9 77 2 208 0 
C-6 1063 1025 50 9 50 8 304 43 1 
C-7’ 34 8 32 7 349 34 9 38 9 37 4 
C-8’ 135 0 1336 133 9 1339 1356 133 7 
c-9 1177 1189 119 1 1192 1174 1186 
MeO-3’ 52 2 52 7 52 0 52 0 52 2 52 2 
MeO-5’ 55 1 553 - - 574 - 
AcO-4’ 20 2 20 1 20 1 202 - - 

170 3 1694 1698 169 9 - - 

*Chemical shifts m 6 values from Internal TMS for CDClp 
solutions at 22 6 MHz 

t[Haraguchl, M , personal commumcatlon] 

(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,SR,l’S,2’R,3’&4’R) - A8 - 4 - Acetoxy - 2’ - hydroxy - 
3,3’ - dlmethoxy - 4.5 - methylenedroxy - 1’,2’,3’,4’,5’,6’ - 
hexahydro - 5’ - 0x0 - 7 3’,8 1’ - neohgnan (6b) Mp 133-135” 
(MeOH-hexane) (Found 432 1751 C2,H2%Os requires 
432 1784) UV AEzFH nm 237, 275 (e 6300, 2000) 
IR ~$2: cm-’ 1750, 1735 MS m/z (rel mt) 432 (1001, 
197 (4), 192 (34), 181 (401, 165 (31), 151 (40) Acetate 

(6b Ac*O, pyndme, 18 hr. room temp ), mp 68-71” (MeOH- 
hexane) IR ~2; cm-’ 1750, 1735 ‘H NMR (CDC13, 
60 MHz) 6 6 46 (s, H-2, H-6), 5 93 (s, CH202). 5 9-5 5 (m, 
H-8’), 5 57 (br s, H-4’), 5 50 (br s, H-2’), 5 3-4 9 (m, 2H-9’), 
3 4-3 1 (m, H-7), 3 90 (s, MeO-3), 3 23 (s, MeO-3’), 2 3 (s, 
AcO-2’1, 176 (s, AcO-4’). 1 1 (d, J = 7 Hz, 3H-9) 
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