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Abstract*From the root bark of Hu`onia casteneifolia three new rosane!type diterpenes\ hugorosenone "2b!
hydroxy!l"09#\04!rosadien!1!one#\ 07!hydroxyhugorosenone "2b\07!dihydroxy!l"09#\04!rosadien!1!one#\ hugo!
rosediol "2b\07!dihydroxy!l"09#\04!rosadiene#\ and the two bis!dinorditerpenes\ hugonone A and hugonone B\
have been isolated[ Structural determination was achieved by spectroscopic methods[ Extracts of the root bark
exhibited cytotoxic activity in the brine shrimp bioassay\ and hugorosenone was demonstrated to be the
corresponding active principle[ Þ 0887 Elsevier Science Ltd[ All rights reserved

INTRODUCTION

In the course of our chemical investigation of Tan!
zanian medicinal plants ð1Ð3Ł we recently isolated sev!
eral bioactive and hitherto unknown natural products
ð4Ð8Ł[ In continuation of these investigations\ we ana!
lysed the root bark of Hu`onia casteneifolia Engl[\
which is used in East Africa as a remedy against intes!
tinal worms\ malaria and other ailments ð09Ł[

In East Africa the plant occurs as a shrub or climber
in coastal forests of Kenya\ Tanzania\ and in Zanzibar
ð00Ł[ So far no phytochemical studies have been
reported on this or any other species of the genus
Hu`onia[

The observation that hexane and dichloromethane
extracts of the root bark of H[ casteneifolia exhibit
a strong activity in the brine shrimp bioassay ð01Ł\
prompted us to investigate these extracts phyto!
chemically[ This resulted in the isolation of three new
rosane!type diterpenes\ which we named hugorosenone
"0#\ 07!hydroxyhugorosenone "1# and hugorosediol
"2#\ respectively[ In addition the two new bis!dinor!
diterpenes\ hugonone A "3# and hugonone B "4#\ were
isolated[

� Author to whom correspondence should be addressed[
$ Part 76 in the series {Constituents of Tropical Medicinal

Plants|[ For part 75 see Ref[ ð0Ł[
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RESULTS AND DISCUSSION

Repeated chromatography of the n!hexane and
dichloromethane extracts of the root bark of H[ cas!
teneifolia yielded the constituents 0Ð4[

Compounds 0Ð2 showed spectroscopic properties
"MS\ 0H NMR\ 02C NMR# indicative for diterpenes[
Homonuclear COSY\ HMQC and HMBC experi!
ments "Fig[ 0# enabled assignment of the 0H NMR and
of all 02C NMR signals and established the structure
of 0[ The relative con_guration resulted from NOE
measurements "Fig[ 1#[

The NMR spectra of compounds 1 and 2 "Tables 0
and 1# closely resembled those of compound 0[
However\ their 0H NMR exhibited {only| three singlets
for methyl groups\ but {additional| doublets of an AB!
system which could be attributed to an oxymethylene[
This indicated the transformation of one of the methyl
groups in 0 to a hydroxymethyl group in 1 and 2[
Furthermore\ the 02C NMR of 2 did not exhibit the
resonance of any carbonyl carbon atom in accordance
with corresponding alterations in the IR and UV spec!
tra[ The location of the hydroxymethyl group and
complete proof of the structures of 1 and 2 again came
from HMQC and HMBC experiments[ The relative
con_gurations were established by NOE measure!
ments[

In addition to the rosane!type diterpenes 0Ð2\ com!
pounds 3 and 4 were isolated from the dichlo!
romethane extract[ HRMS determined the molecular
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formulae C25H41O5 and C25H49O5 respectively[ The
structure presented for 3 is the result of extensive
homonuclear COSY\ HMQC and HMBC measure!
ments "see Fig[ 2#[

Comparison of the NMR spectra of 3 and 4 indi!
cated closely related structures with the only structural
variation at C!2\ which carries an a!hydroxy function
in 3 but a keto!oxygen in 4[ Structurally\ compounds
3 and 4 represent {dimeric| 04\05!dinorpimaranes\

which biogenetically might originate from a Diels!
Alder!type cycloaddition of two hypothetical mol!
ecules like 5[

This consideration is supported by the relative con!
_gurations established for 3 and 4 from NOE
measurements "Fig[ 3# and coupling constants\ which
indicate endo orientation and syn!addition of the two
{monomers|[

Hugonone A "3# and B "4# are structurally related
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Fig[ 0[ Important C!H!correlations observed in the HMBC
of compound 0[ Fig[ 1[ Important NOEs observed for compound 0[

Table 0[ 0H NMR data of compounds 0\ 1 and 2 "d in CDCl2\ J ðHzŁ#

0 1 2

H d Multiplicity^ J d Multiplicity^ J d Multiplicity^ J

0 5[09 d^ 2 5[98 d^ 2 4[39 ddd^ 4[4\ 1[4\ 1[4
1a * * * * 1[17 �
1b * * * * 0[88 dddd^ 06[4\ 09[4\ 3[4\ 1[4
2 2[83 s 3[23 s 2[80 dd^ 09[4\ 5
4 1[51 ddd^ 02\ 4\ 2 2[96 ddd^ 02\ 4\ 2 1[29 �
5a 0[76 m 0[74 � 0[59 �
5b 0[49 � 0[34 � 0[24 �
6a 0[64 � 0[64 � 0[44 �
6b 0[24 � 0[29 � 0[14 �
7 0[64 � 0[74 � 0[64 dddd^ 01[4\ 00\ 5[4\ 3
00a 0[64 � 0[64 � 0[69 �
00b 0[49 � 0[49 � 0[34 m
01a 0[14 � 0[14 � 0[49 �
01b 0[14 � 0[14 � 0[14 �
03a 0[44 � 0[44 � 0[19 dd^ 02[4\ 01[4
03b 0[24 � 0[24 � 0[09 ddd^ 02[4\ 3\ 1[4
04 4[70 dd^ 06[4\ 00 4[70 dd^ 06[4\ 00 4[99 dd^ 06[4\ 09[4
05a 3[83 dd^ 06[4\ 0[4 3[83 dd^ 06[4\ 0[4 3[80 dd^ 06[4\ 0[4
05b 3[77 dd^ 00\ 0[4 3[77 dd^ 00\ 0[4 3[73 dd^ 09[4\ 0[4
Me!06 9[88 s 9[88 s 9[87 s
R!CH1!07$ 0[10 s "2H# 2[61 d^ 00 2[64 d^ 00

2[47 d^ 00 2[46 d^ 00
Me!08 9[54 s 9[51 s 9[64 s
Me!19 0[91 s 0[93 s 9[81 s
!OH 2[64 br s 2[72 br s 1[39 br s "1H#

1[29 br s

� Signals not resolved^ $R � H or !OH

to maytenone "7#\ which has been reported from
Maytenus dispermum ð02\ 03Ł[ However\ whereas may!
tenone can be regarded as a Diels!Alder!type cycload!
dition product of the abietane derivative 8\ the
hugonones represent corresponding products of the
dinorpimaradienes 5 and 6\ respectively[

The crude extracts from Hu`onia casteneifolia
exhibited signi_cant activity in the brine shrimp test
ð01Ł[ This cytotoxic e}ect was traced in the course

of the chromatographic separation procedure\ and
hugorosenone "0# was revealed as the active principle[

EXPERIMENTAL

General

Mps] uncorr[ Analytical TLC was performed on
precoated plates "silica gel 59 F143 Merck# using pet!



L[ K[ MDEE et al[0009

Table 1[ 02C NMR resonances of compounds 0\ 1 and 2 "d in
CDCl2#

C 0 1 2 C 0 1 2

0 008[8 008[3 004[9 00 23[0 23[1 24[4
1 199[0 199[1 20[7 01 28[5 28[4 21[8
2 79[2 64[6 62[3 02 25[0 25[0 25[2
3 32[5 37[1 39[3 03 21[3 21[3 28[6
4 34[2 27[4 27[0 04 049[3 049[3 040[1
5 06[3 06[0 07[6 05 098[2 098[2 097[6
6 13[7 13[4 14[4 06 11[1 11[1 11[2
7 29[7 29[6 20[3 07 13[2 53[6 57[8
8 27[7 28[9 26[0 08 01[7 8[2 8[1

09 066[1 066[4 038[4 19 07[8 08[9 19[8

Fig[ 2[ Important C!H!correlations observed in the HMBC
of compound 3[

rolÐMe1CO "2]1# as the eluant^ detection by UV and
anisaldehyde reagent ð04Ł[ For CC silica gel 59
"Merck# or Sephadexþ LH!19 "Pharmacia# were used[
Vacuum liquid chromatography "VLC# was per!
formed with silica gel 59 "Merck# using petrol with
increasing amounts of EtOAc as eluant[ Unless other!
wise stated ðaŁD in CHCl2 at 10>\ UV in MeOH\ IR in
KBr[ 0H NMR at 259 MHz and 02C NMR at 51[8
MHz in CDCl2 with TMS as int[ standard[ EIMS at
69 eV with direct inlet^ CIMS with CH3^ unless key
ions\ only ions with rel[ intensities −19) and m:z
−099 are presented[ The brine shrimp bioassay was
performed according to Ref[ ð01Ł[

Plant material

The root bark of Hu`onia casteneifolia Engl[ was
collected from Pugu Forest "about 14 km from Dar

Fig[ 3[ Important NOEs observed for compound 3[

es Salaam\ Tanzania# in September 0884 and January
0885[ The plant was identi_ed by L[ B[ Mwasumbi and
F[ M[ Mbago from the Herbarium of the University
of Dar es Salaam\ Department of Botany\ where a
voucher specimen is preserved under No[ FMM 719[

Extraction and Isolation

Air dried and pulverised root bark "0[4 kg# was
extracted consecutively with n!hexane\ CH1Cl1 and
EtOH at room temp[ for 1 days\ and the extracts were
fractioned by VLC[ The n!hexane extract "3[4 g# was
separated by VLC to yield fr No[ 0Ð01[ Fr 1 by CC
on silica gel and subsequent puri_cation on Sephadexþ

LH!19 a}orded 0 "79 mg#[ Fr 4 by CC "silica gel#\ prep[
TLC and puri_cation on Sephadexþ LH!19 yielded 1

"05 mg# and 2 "7 mg#[ Separation of the CH1Cl1 extract
by VLC yielded 01 frs[ From fr[ 1 compound 0 "19
mg#\ from fr[ 3 compound 1 "33 mg# was isolated by
repeated CC on silica gel and Sephadexþ LH!19[ Frs
5 and 7 were treated in the same way to yield 3 "019
mg# and 4 "13 mg#\ respectively[

Hu`orosenone "2b ! hydroxy ! 0"09#\04 ! rosadien ! 1!
one# "0#[ Crystals[ Mp 013Ð015> "from EtOH#[ TLC]
Rf 9[54^ anisaldehyde] blue[ ðaŁD ¦16> "c 0[5#[ IR nmax

cm−0] 2359\ 1869\ 1820\ 1751\ 0569\ 646[ UV lmax nm]
139 "log o 3[17#[ 0H NMR] Table 0[ 02C NMR] Table
1[ EIMS m:z "rel[ int[#] 291[1137 ðMŁ¦ "0# "calcd for
C19H29O1] 291[1135#\ 162 "16#\ 219 "19#\ 024 "10#\ 094
"14#\ 30 "099#[

07!Hydroxyhu`orosenone"2b\07!dihydroxy!0"09#\04!
rosadien!1!one# "1#[ Oil[ TLC] Rf 9[35^ anisaldehyde]
blue[ ðaŁD ¦21> "c 0[2#[ IR nmax cm−0] 2329\ 1816\ 1744\
0558\ 646[ UV lmax nm] 135 "log o 3[55#[ 0H NMR]
Table 0[ 02C NMR] Table 1[ EIMS m:z "rel[ int[#]
207[1087 ðMŁ¦ "0# "calcd for C19H29O2] 207[1084#\ 292
"4#\ 299 "5#\ 164 "10#\ 162 "14#\ 120 "12#\ 042 "34#\ 040
"70#\ 038 "11#\ 024 "16#\ 094 "18#\ 30 "099#[
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5 R0 � H\ R1 � OH
6 R0¦R1 � O

7 8

Hu`orosediol "2b\07!dihydroxy!0"09#\04!rosadiene#
"2#[ Oil[ TLC] Rf 9[32^ anisaldehyde] blue[ ðaŁD ¦7> "c
9[6#[ IR nmax cm−0] 2227\ 1816\ 1746\ 0268\ 0934\ 0912\
652[ UV] no maximum − 109 nm[ 0H NMR] Table
0[ 02C NMR] Table 1[ EIMS m:z "rel[ int[#] 293[1395
ðMŁ¦ "2# "calcd for C19H21O1] 293[1391#\ 162 "17#\ 145
"10#\ 144 "099#\ 088 "12#\ 048 "18#\ 038 "29#\ 036 "13#\
034 "26#\ 032 "11#\ 024 "14#\ 022 "22#\ 020 "30#\ 018
"15#\ 010 "18#\ 008 "25#\ 006 "18#\ 098 "18#\ 096 "33#\
094 "54#[

Hu`onone A "3#[ Crystals "019 mg#[ Mp 040Ð043>C
"from EtOH#[ TLC] Rf 9[14^ anisaldehyde] blue[ ðaŁD
−27> "c 9[1#[ IR nmax cm−0] 2335\ 1859\ 1763\ 0612\
0560\ 0045\ 0957[ UV] lmax nm] 137 "log o 3[01#[ 0H
NMR] Table 2[ 02C NMR] Table 2[ EIMS m:z "rel[
int[#] 479[2669 ðMŁ¦ "1# "calcd for C25H41O5] 479[2653#\
189 "44#\ 162 "24#\ 146 "39#\ 144 "21#\ 130 "16#\ 122
"10#\ 118 "14#\ 104 "37#\ 076 "16#\ 062 "19#\ 050 "11#\
034 "18#\ 026 "099#[

Hu`onone B "4#[ Crystals "13 mg#[ Mp 110Ð111>C
"from EtOH#[ TLC] Rf 9[27^ anisaldehyde] blue[ ðaŁD
−65> "c 9[4#[ IR nmax cm−0] 2333\ 1852\ 1769\ 0611\
0564\ 0042\ 0954[ UV] lmax nm] 137 "log o 3[97#[ 0H
NMR] Table 2[ 02C NMR] Table 2[ EIMS m:z "rel[
int[#] 467[2502 ðMŁ¦ "2# "calcd for C25H49O5] 467[2596#\
189 "78#\ 177 "17#\ 162 "24#\ 160 "10#\ 146 "62#\ 144
"10#\ 137 "21#\ 135 "18#\ 134 "22#\ 122 "25#\ 120 "73#\
129 "13#\ 118 "37#\ 104 "67#\ 102 "29#\ 100 "11#\ 088
"13#\ 078 "27#\ 076 "39#\ 074 "21#\ 062 "23#\ 050 "26#\
048 "21#\ 036 "28#\ 034 "28#\ 027 "17#\ 026 "099#\ 024
"12#\ 022 "13#\ 020 "29#\ 018 "12#\ 017 "12#\ 010 "15#[
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Table 2[ 0H and 02C NMR data of compounds 3 and 4 "d in CDCl2\ J ðHzŁ#

3 4

Position dC dH Multiplicity] J dC dH Multiplicity^ J

0
17[0

0[44 �
22[6

0[69 �
0[14 � 0[44 �

1
14[9

0[72 ddd^ 02\2[4\1[4
23[0

1[43 ddd^ 05\01\6
0[59 � 1[39 ddd^ 05\ 5[4\2[4

2 64[5 2[28 dd^ 2\ 1[4 105[3 * *
3 26[3 * * 36[2 * *
4 31[4 0[39 � 38[2 0[49 �
5

07[0
0[44 �

08[4
0[59 �

0[39 � 0[34 �
6

18[8
1[05 m

29[5
1[07 m

0[84 � 1[99 �
7 028[1a * * 039[4 * *
8 028[3a * * 026[4 * *

09 26[0 * * 26[9 * *
00 46[9 2[53 s 46[4 2[59 s
01 108[8 * * 101[2 * *
02 60[7 * * 60[6 * *
03 37[8 2[90 d^ 1[4 38[2 2[97 d^ 1[4
06 14[8 0[16 s 15[9 0[16 s
07 16[8 9[86 s 15[9 0[09 s
08 10[7 9[68 s 10[2 9[86 s
19 19[3 9[67 s 08[5 9[78 s
0?

18[8
1[94 �

29[1a 0[74 m
0[69 � 0[69 �

1?
14[3

1[94 �
14[4

1[94 �
0[69 � 0[69 �

2? 64[9 2[49 br s 63[7 2[40 br dd 1[4\ 1[4
3? 27[3 * * 27[3 * *
4? 24[0 1[26 dd^ 01\ 6[4 24[1 1[24 dd^ 01\ 6[4
5?

05[9
0[84 �

05[9
0[84 �

0[44 � 0[44 �
6?

29[4
1[99 �

29[2a 1[94 �
0[84 � 0[84 �

7? 36[7 * * 36[2 * *
8? 061[8 * * 061[6 * *

09? 30[6 * * 30[6 * *
00? 008[8 5[11 s 019[9 5[06 s
01? 190[9 * * 190[9 * *
02? 63[0 * * 63[0 * *
03? 36[5 1[31 d^ 1[4 36[6 1[33 d^ 1[4
06? 21[3 0[14 s 21[2 0[14 s
07? 16[5 0[92 s 16[5 0[91 s
08? 10[5 9[86 s 10[5 9[86 s
19? 15[3 0[15 s 15[3 0[15 s

aValues might be interchanged^ �signals not resolved[
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