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Abstract-13-epi-Homoverrucosan-5/?-ol, a novel diterpene alcohol with a 7,6,5-fused carbon skeleton, was isolated 
from the New Zealand liverwort, Schrstochila nobrlis, together with the previously known 13-epr-neoverrucosan-5B_ol 
and the sesquiterpene hydrocarbon, gymnomltrene (= fi-barbatene). The stereostructure of the new dlterpenold was 
elucidated by NMR spectra and chemical transformation of 13-epz-neoverrucosan-5P_ol by dilute acid 

INTRODUCTION 

The Schlstochilaceae (Hepatlcae) contam four genera; 
Pleurocladopsis, Schistochrla, Paraschzstochzla and Pachs- 
chrstochzla and there are 54 species m non-tropical area 
[Z] In temperate and subantarctlc Australasia, some 32 
species are known [2] Recently, we reported that the 
maJor components of the New Zealand liverwort Schzsto- 
chzla appendtculata are long chain alkyl phenols [3] 

More recently, two neoverrucosane-type dlterpenolds, 
neoverrucosan-58-01 (1) and homoverrucosan-5/?-ol (2) 
were Isolated from the Talwanese S. rzgzdula [4]. Schisto- 

*Part 28 zn the senes of ‘Chemosystematlcs of Bryophytes’ For 
Part 27, see ref [l] 

chzla nobzlzs IS one of the beautiful liverworts and It is only 
dlstrlbuted m New Zealand. As part of a chemosystem- 
atlc study of the Schlstochilaceae, we analysed the hpo- 
hlhc components of S. nobzhs and isolated a new dlter- 
pene alcohol, 13-epl-homoverrucosan-5b-ol (4), along 
with the known 13-epl-neoverrucosan-5P-ol (3) [S] and 
the sesqulterpene hydrocarbon, gymnomitrene (=p-bar- 
batene) (5) [6] In this paper, we wish to report the 
chemical structure of the new dlterpenold and to discuss 
the chemosystematlcs of S. nobzlzs. 

RESULTS AND DISCUSSION 

A combrnatlon of slhca gel and high pressure liqmd 
chromatographles (HPLC) of the ether extract of S 
nobdzs resulted m the lsolatlon of two diterpenoids (3 and 
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4) and gymnomltrene (=/I-barbatene) (5) [6]. The spec- 
tral and physical data of 3 were consistent with those of 
13-epl-neoverrucosan-5p-ol which was recently isolated 
from the New Zealand Plagtochila stephensonlana and Its 
absolute stereochemistry was established by X-ray crys- 
tallographlc analysts of the p-bromobenzoate of 3 [5] 
The molecular formula of 4 was confirmed as C,,H,,O 
by high resolution mass spectrometry The spectral data 
(see Experimental) of 4 mchcated the presence of a 
secondary hydroxyl group, two tertiary, an isopropyl and 
a vmyhc methyl groups and a vmyhc proton The mass, 
‘H- and 13CNMR spectra were very slmllar to those of 
(+)-homoverrucosan-5j?-ol (2) obtained from 1 by acid 
treatment [7, 81. except for the meltmg pomt and the 
value of specific optical rotation, mdlcatmg that 4 might 
be the stereolsomer of 2 This assumption was further 
supported by the followmg evidence Compound 3 dls- 
solved m acetone was treated with dtlute sulphurlc acid to 
give a rmg expanded product whose spectral and physical 
data were identical to those of the natural dlterpene 
alcohol (4) Thus, the structure of the new dlterpene 
alcohol was established to be 13-epl-homoverrucosan-5p- 
01 (4) The diterpene (4) IS not an artifact since the 
presence of 4 m the crude extract was confirmed by TLC 
and GC-MS and compound 3 m n-hexane and ethyl 
acetate was not converted mto 4 m the presence of slhca 
gel even under reflux 

The distrlbutlon of verrucosane-, neoverrucosane-, 
homoverrucosane-, 13-epr-neoverrucosane- and 13-epl- 
homoverrucosane- type dlterpenolds m the Hepatlcae IS 
shown m Table 1 These dlterpenolds, which have not 
been found m any higher plants, are distributed only in 
morphologically quite different genera, the Sch~tochlla 
[4], Plagzochrla [5]. Mq’lla [6--131, Gprothyra [14] and 
Stupumu [15] 

13-epr-Neoverrucosan-5/I-01(3) has been isolated from 
Plagrochllu stephensomanu collected m New Zealand [S] 
This species IS morphologically absolutely different from 
S nobzks and the two species grow m completely different 
places and do not intermingle with each other S uppen&- 
culuta blosyntheslzes the long chain alkyl phenols as 
major components and no terpenolds have been detected 
even by CC-MS [3] On the other hand, no long-cham 
a&y!. p&n.&. h.avc be&u_ found. 1-n S w.&!I_~ Tb.u~, there L% 
no chemical affinity between the two species The present 
results support the classification of the two species m the 

Schlstochila genus The former species has been classified 
as the subgenus, Sch~stoch~la, the section Schrstoch~la and 
the latter one as the subgenus Chuetoschrstochkz, section 
Voluntes [2]. It 1s also noteworthy that S nobilis produces 
13-epl-neoverrucosane- and 13-epr-homoverrucosane dl- 
terpenoids and S rlgtdulu elaborates their 13-eplmers [4] 

EXPERIMENTAL 

Mps uncorr The solvents used for the spectral measurements 

were TMS-CDCl, [‘H NMR (400 MHz), 13C NMR 

(lOOMHz)] and CHCI, ([I]~) TLC, GC and CC-MS were 

carried out as previously reported [16] Prep HPLC was 

performed on d Dovelosrl (20 4 x 25 cm) column using n- 

hexane_EtOAc (4 I) as eluant. flow rate, 9 0 ml/mm 

Plant maternal Sch~stochtlu noblk (Hook ) Trev wds collected 

m Stewart Island, New Zealand. m November 1986 and Ident- 

ified by Dr E 0 Campbell The voucher specimen was deposIted 

m the HerbarIum. lnstltute of Pharmdcognosy, Tokushlma 
Bunrl Umverslty 

ExtractIon and Iwlatm The fresh S nob~lz~ was dried for 5 

days and ground mechamcally The powder (58 3 g) was extrac- 
ted with Et,0 for 10 days to obtam a green 011(3 42 g) The crude 

extract was chromatographed on sthca gel usmg n- 

hexaneeEtOAc gradlent to provide four fractions From Fr 1 (n- 

hexane 100%) pure gymnomltrene (5) [6] (80 mg) was obtamed 

Fr 2 (n-hexane-EtOAc 4 1) gave dlterpene mixtures which were 

further purified by HPLC to give 13-epl-neoverrucosan-5fi-ol(3) 

(220 mg) and 13-epl-homoverrucosan-5p-ol (4) (56 mg) The 

spectral data and physical constants (mp and [a&,) of the former 

compound and Its p-bromobenzoate were ldentlcal to those of 3 

isolated from PIaglachrla stephensonrana and Its p-bromobenzo- 

ate [S] Compound 4 mp 123-124’, [cc]~ +47 1 (c 055). 

IRv~~:cm-’ 3400, 1466, 1031, ‘HNMR dO79,0.81 (each 3H, 

d, J=66Hz, H-16, H-17),084(3H. s, H-19),086(3H,s, H-20), 

115(1H,m,H-ll),l 19(lH,ddd,J=l25,32,32Hz,H-9fi),130 

(lH,ddd,J=l25,125.32Hz.H-8~),139(1H.ddd,J=12.5,32, 

3 2 Hz, H-8@, 1 47 (lH, ddd, J= 10 7, 10 7, 2 2 Hz, H-68), 1 52 

(lH, M, H-11), 153 (lH, m, H-12). 157 (lH, m, H-14), 151 (lH, 

ddd, J= 12.5, 12 5, 3 2 Hz, H-9@, 1 72 (lH, m, H-12). 178 (3H, s, 

H-18),182(1H,qd,J=66,66Hz,H-i5),190(1H,ddd,J=107, 

22,22Hz,H-6c(),20l(lH,m,H-l3).206(1H,ddd,J=107,22, 

2 2 Hz, H-4u), 2 40 (1 H, dd, J = 13 2.5 6 Hz, H-l), 2 49 (1 H, ddd, J 
= l_O. 7, cn 7 ~ 2 1 H7,. H-4&_ i 65 (.l_H_. &id.d< .1 = cn 7, IA 7,. 2 3, 
22Hz,H-5),528(1H,d,J=56Hz,H-2),‘%NMR 619.4(C- 

19),199(C-20),214(C-16orC-17).237(C-16orC-17),251(C- 

Table 1 Dlstrlbutlon of verrucosane (V)-, neoverrucosane (NV)-, homoverrucosane (HV)-, 13- 

epr-neoverrucosane (ENV)- and 13-epr-homoverrucosane (EHV)-type dlterpenmds m the Hepatl- 

cae 

Species Family 

Diterpenolds 

V NV HV ENV EHV 

Schrstochlla appendrculata* [3] Schlstochllaceae 

S noblhs Schlstochdaceae + + 
S rlytdula [4] Sclustochllaceae + + 
Playloch& stephensonlana [S] Plaglochdaceae + 
Mj+a anomala [12, 131 Jungermanmaceae + 
M taylorrr 1121 Jungermanmaceae + 
M verrucosa [7-l 1] Jungermanmaceae + + 
Gyrothyra underwoodrana [14] Gyrothyraceae + 
Scapanza bolanderr [ 151 Scapaniaceae + + 

*Terpenolds have not been detected even by GC/MS 
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12), 25 6 (C-18), 29 8 (C-15), 37 0 (C-8), 37 6 (C-7), 38.8 (C-9), 40.7 

(C-l l), 40.8 (C-lo), 41 1 (C-l), 42.9 (C-4), 44.6 (C-13), 51.6 (C-14), 

58.7 (C-6), 65 5 (C-S), 130.9 (C-3), 132.5 (C-3) The assignments of 

‘H and 13CNMR slgnals were confirmed by spm decouphng, 
difference NOE, ‘H-‘H, 13C-‘H and 13C_lH long range 2D- 

COSY NMR spectral data HRMS [M] + (found: 290.2604, talc. 

for C,,H,,O 290 2609), EIMS m/z (rel. mt ) 290 [M]’ (40), 229 

(73), 191 (lOO), 121(49), 107 (65), 95 (67), 81(68), 69 (67), 55 (60), 41 

(70) Fr 3 (n-hexane-EtOAc 1 1) (430 mg) and Fr 4 (EtOAc 

100%) (170 mg) contamed complex acldlc dlterpenolds which 
remam to be ldentlfied 

2 Schuster, R M and Engel, J J. (1985) J Hattorl Bat Lab 58, 
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3. Asakawa, Y, Masuya, T , Ton, M and Campbell, E 0 

(1987) Phytochemrstry 26. 735 
4. Wu, C-L. and Chang, S.-J. (1988) J Hattorr Bat. Lab 64, 

151 

Acid treatment of3 To compound 3 (10 mg) m Me&O (4 ml) 

was added 0 5 N H,SO, (1 ml) and the reactlon mixture was 
refluxed with stlrrmg for 2 5 hr Work-up as usual gave a 

homoallyl alcohol (5 ml) whose physical constants and spectral 

data were ldentlcal to those of the natural 13-epchomo- 
verrucosan-5P-01 (4) 

Treatment of 3 wrth SIO, Slhca gel (14g) was added to 
compound 3 (14 mg) m n-hexane-EtOAc (4 1, 100 ml) and the 

mixture refluxed at 7(r80” for 12 hr. The solvent was evaporated, 

after filtration to remove the silica gel, to recover the startmg 

material (3) 

5. Fukuyama, Y., Masuya, T., Tort, M., Kldo, M., Wakamatsu, 

M and Asakawa, Y (1988) Phytochemlstry 27, 1797 
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eds) Vol 42, p 1. Sprmger, Wien 
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