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Abstract -A GC/MS examination of extracts of Lycopfium clmutum var. borboaicw and L. deurerodmnun revealed 
alkaloids which had not been previously obxrvcd in these specks. New alkaloids have been found in L. uus~rolicrnwn 
and in L.fauigiuum, two species which had not been investigated before. 

I%TRODtXllON 

There arc about 100 alkaloids of established structure 
derived from some 20 different ring systems in 
Lycopodium [l-3]. Braekman ez cl. [S, S] have discussed 
the possibility of using the various ring systems as markers 
for the classification of Lycopodium species since their 
taxonomy has been a matter of controversy [6 and 
refcrenas therein]. It has been noted by Bra&man et 01. 
[4, S] that only about 10% of the extant Lycopodium 
species have been examined for alkaIoid content and, 
therefore, much more work is rcquiral to test the 
reliability of alkaloid content for purposes of chcmo- 
taxonomy. It was with this consideration, among others, 
in mind that we were kd to apply a GC/MS method for 
the rapid screening of Lycopodium extracts for their 
alkaloids. The method is able to recognize new alkaloids 
as well as those of established structure and is applicable 
to small amounts of plant materiaL Here we report its 
application to the investigation of two previously 
examined qxcia. L clatmtum var. borbonicwn [7,8] and 
L. deuferodensum Herta [9] ( - L. densum Labill [6]) 
and to two species, L. au.strolionum (Herta) Allan and L. 
/irigiurum R. Br.. which are examined here for the first 
time. 

REWL’IS AND DLFCUSOlON 

The results of the examination of the various extracts 
for their alkaloid content are recorded in Tables 14. 
Retention indices were determined on 33 authentic 
samples ofalkaloids avaihble to us and these were ud to 
help identification. The values for the authentic samples 
(ARI)and the values found on examination of the extracts 
(RI) by GC are both recorded in the Tables. A rcfercna 
library of mass spectra was prepared using 39 
authentic samples and this was suppkwntod by entering 
into the data base spactra of 36 other alkaloids obtained 
from the literature. In an actual run on an extract a library 
search program (VG data system 2WO) was used to search 
the data base to find the best match to a sampk spectrum 

*Author to whom comqondcnce mry be &dressed. 

Three diRerent measures of fit were used in the search 
prm a purity fit. a mixture tit and a reverse fit (vide 
infio), and each measure of fit is recorded in the Tables. 
The closer the values arc to loo0 the better the unknown 
matches the library spaarum In all cases the line spectra 
were retrieved from the data system and compared 
visually with those of authentic samples or with literature 
speara This proved to be a more convincing measure of 
identity than the numbers derived from the library search. 
In the case of chromatographk peaks containing more 
than a single component, spectra were taken from the 
kading and trailing edges of tbc peak and also from the 
central portion. In most cases clean spectra were obtained 
for each component in this way. In a few cases where 
mixtures were recognized to contain known alkaloids. 
resort was taken to subtracting the spearurn of the known 
alkaloid from that of the mixture to provide a more 
representative spectrum of the second component. An 
estimate of the relative percent of each alkaloid in the 
mixture is also recorded in the Tabks; where two or more 
alkaloids coclutad a combined value is given. The 
alkaloids are listed in the Tables in order of their elution 
from the column. 

In a previous examination of the alkaloids of L. 
chwmun var. 6orbonicw [7] by more conventional 
mcth& the following alkaloids were reported; 
anhydrolycodolinc (I), lycopodinc (2),dihydrolycopodine 
(3X acctyldihydrolycopodine (4). lycodoline (5). 
lycoflexinc (0, borbonicine (T), lycodilkxine (8) and N,- 
atyl-hj-methyiphkgmarinc (9). The structures of 
borbonicinc and lycodiflexinc have not been clarified but 
their masses are known [7]. In this study (Tabk I) we 
have detected all but lycodiflexinc and in addition we have 
found lycodine (lo), flabclliforminc (1 l),alkaloid L20 (12) 
and an alkaloid of m/z 279 whose identity has not been 
firmly established. Lycodifkxinc may not have ban 
detected because of its involatilitr, its molecular weight of 
562 is well above that of other components in the extract 
and a difkrcnt set of operating conditions might be 
rcquiral for its clution. This re-investigation of L. 
ckruolw, var. burbonicum reveals very dearly that the 
mcthd employed is suitable for the examination of 
Lycopdium extracts, particularly for those alkaloids with 
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Tabk I. Alkaloids of L. clmtolum var. b&o&urn 

Measure of At 
Com- -.-.- .-. 

poncnl Alkaloid RI AR1 pure mixture revcrsc 

A lycodlnc (IO) 1935 1930 B anhydroiycodilinc (I) 1935 35 . - 913 913 W3 1 SM 536 905 

C lycopodir= (2) 2000 2030 
D d~hydrolycopodmc (3) 2ooo 2OM 

846 866 923 I 
810 927 951 808 . 

E nabclliforminc (11) 2073 2070 688 737 743 0.4 
F acetyldihydrolycopodim (4) m6 2ca 885 885 995 10.0 
G lycodoline (5) 2120 2133 568 568 937 I.6 
H L20 (121 2149 2154 767 857 880 0.7 
I unknown 279 2182 - - - - 0.9 
J lycotkxmc (6) 2263 - 622 849 723 0.2 
K borbonicinc 2278 . . .- - - 0.5 
L iv,-ocecyl-N,-methyl 2380 - 603 628 951 1.4 

phkgmarinc 

Tabk 2. Alkaloids of L. deuremdmswn 

Measure of fit 
Corn- -.-.--- 

poncn’ Alkaloid RI AR1 pure mixture reverse o0 

A lycodinc (IO) 1936 1930 
B anhydrolocodohnc (1) 1954 324 443 724 I ’ I - 

754 808 933 J 
C lycoPod~ (2) 2018 2030 711 829 927 93.6 
D oabclMormine (II) 2091 2070 615 615 994 0.1 

E lycodolinc (9 2145 2133 
F unknown 271 2145 3.4 _ 

524 524 989 I 
_... _ _ 

G lyC&Xirlc 2286 ‘- H diWDk%UDC 23a 2300 459 5439 857 I 767 767 980 0.7 
I MXlllM 2384 2422 591 865 665 0.2 

J unknown 279 2416 - 
K unknown 304 2416 

- - - / 
0.4 - _ ._ 

L unknown 272 2526 - - - - 0.J 

Tabk 3. Alkaloids of L. uusfrolianum 

Measure of fit 
Com- - -. ._-- - 

poncnl Alk&id RI ARI pure rmxturc reverse O0 

A lycodinc (1)) 1921 1930 811 MI 915 3 
B ccmuinc (Is) 2268 - 678 716 932 82 
C unknown 2422 - - - - I5 

a basic skekton of 16 carbon atoms and I or 2 nitrogen 
atoms. 

Lvcopodiuwt deufcrodensum has ban examined 
previously [9] but only three alkaloids were reported, 
namely lycopodine (2A L34 (clavolonine, 13) [lo] and an 
alkaloid assigned the formula C,.HxrNOl, and 
designated L35. In our examination we have found 
lycopodinc., which accounts for co 94% of the alkaloids 
detected, and davolonine but none of LX. We have, 
however, detected a host of alkaloids of established 
structure present in minor amount which have not 
previously been reported. They a* in order of clution, 

lycodinc (lo), anhydrolycodolinc (I), flabcllifodne (1 I), 
lycodoline (S), lycofkxine (6), tlabcllinc (14) and thra 
minor components that have not ban characterized 
showing mokcular ions at m/z 271, 279 and 272 
Component K would appear to be a mixture of several 
compounds of which that of highest mass has a mokcuhtr 
weight of 304. Component E has ban identified as 
lycodolinc but this assignment must be considered 
tentative because the isomcricalkaloid L23 (cpimcric with 
Sat C12)has thesamcpeaksin itsmassspectrumand the 
two spectra differ only in intensity. However, the 
spectrum of component E more closely resembles the 
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Tab+c 4. Alkaloids of L. jas~igta~crm 

Com- 

PoMl AlkdOid RI 

Measure of fit 
.-. _ .-.. - 

ARI pure llUX1UrC revem “; 

A 
0 
C 
D 

E 

F 

G 

H 

I 
J 

K 

L 

M 

lyaldlnc (IO) I948 

anhydrolpodolinc (I) I956 

lppdinc (2) 20010 

dihydrolycqmdinc (3) 20010 

lkbclliforminc (I 1) 2os9 

amyldihydrdycopodm (4) 2095 

lycodoline (5) 2171 

1-m (0 2349 

unknown 273 2349 

davolonmc (13) 2349 

dcs-N-mcthytfasrigiarmc 2514 

fastigiatine 2514 

o-obecunnc 2514 

1930 

m30 
Moo 
m70 
2085 
2133 

.- 

23a-l 
- 
- 

2422 

52s 
388 
897 
440 
504 
806 
620 
618 

524 
- 

825 

Anhydrolycodohnc (1 .Cb.Il,,NO) 

Lya~podtnc (2. Cv.Hz,NO) 

D&ydrolycopodinc (3. C&it-NO) 

Accxlykllhydtolycopo~me (~.CI~~H,NO>) 

Lyaxioline (5. C,,HrNO>) 

FlatAhformme (11.C1,IltiNO~) 

L 20 (12. C,Atz,NO,) 

Clwolonme (13.C,HrN0,) 

Flabellinc (14. C,HpNaO) 

819 375 530 726 1 09 ’ 

964 926 
702 605 

1 
72.0 

150 61R 
806 950 9.5 
6rn 976 0.8 
724 836 

- 6.0 
648 581 
- 

- 
825 998 

10.8 

I urlcllrlll4llly 

( Z-J ~,I.,2 
. 

s.=o 
5 .OH (R) 

c.OAc (RI 

5.=0. l2.OH(.S, 

S.=O; 4.011 (R) 

5.=0. 6.OH (.S) 
S.=O. n.OH CR) 

a+‘. s. NHAC 

Lycofkxuw ( 6) 

( ,-HBNO, 

S,-~aryl~Np~ methylphkgmrrmc (9) 
(.,.H,.N,O 

Lycodlne (10) 

C,.HzaS, 

o~Obrcurme (161 

C,-II,,.N,O 

Cemumc (IS) Magcllanmonc ( 17) 

C,.Hz,N,O CVHZ,NOI 

spaxrum of authentic lycodolinc than that of authentic 
L23. The unknown with a mokcular ion at m/z 279 has a 

similar to that o&ad for component I of L. cluwlum 
(uti sups). TIKZ spectra of the other unknowns in t. 

spectrum that is very similar to that of alopccuridine and dcurcrodmnrm do not resemble the spctra of any of the 
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known alkaloids. The alkaloids of unknown s~ructurc 
rcprcscnt about 4 ?; of the total alkaloids based upon the 
CC examination and WC did not attempt to isolate them. 

The results of the examination of the extract of L. 
ousrruliw~um, a spccics not cxamincd bcforc, are rccordcd 
in Table 3. Cemuinc (15) is the major alkaloid of the plant 
but it also claborata lycodinc and a new alkaloid. 
component C, which comprises about 15% of the total 
alkaloids clutcd in the GC examination. The retention 
in&x and mass spccttum of’C do not correspond to any of 
the known Lycopodiw alkaloids. The El mass spectrum 
has a single intense ion at m/z 166. but is othcnvisc 
uniformative. The composition of lhc ion at m/z I66 as 
mcasurcd by high resolution mass spcctromctry is 
C,,Hz,,N (found 166.164; cak. 166.160). A probe 
spectrum run on a sample of C isolated by liquid 
chromatography showed an ion of low intensity at m/z 
344 ( < I % of m/z 166) and a CI spectrum of component 
C using methane as reagent gas showcd an [M + H] l ion 
at m/z 345 which substantiates the EI data with rapoct IO 
the molecular ion. The fragment ion of m/z 166 was still 
however the most intense ion in the CI mass spectrum An 
ion of m/z 166 is a fcaturc of the mass spectra of 
phkgmamnc alkaloids [ 71 that have a methyl group at N,, 
such as 9 shown in Scheme 1. II is possibk thcrcforc 
that component C may contain a part structure similar I0 
that giving rise to ion m/r I66 in the phkgmaranc alkaloid 
shown in Schcmc 1. However. with the data available and 
the small sample al hand it was not possibk IO define the 
structure of component C and further examination must 
await the collection and extraction of fresh plant material. 

The extract of L.jirigiofum, also examined for the first 
time, gave the results shown in Tabk4. A total of I3 
alkaloids wcrc rccognixcd of which IO arc known 
compounds. The mokcular ion of component I was 
examined by HRMS (found: 273.172; cak. for 
Ci,Hx,NOa, 273.173). The composition corresponds IO 
that of magcllaninonc (17) [ 1 l] but unfortunately WC 
wcrc unable to obtain an authentic sample for 
comparison. Components K and L whkh have ban given 

the trivial names, dcs-N-mcthylfastigiatinc and 
fastigiatinc. rcspcctivcly. and which coclutc with a- 
obscurine. arc new alkaloids which have ban scpamtcd by 
liquid chromatography. Their compositions were 
cstablishcd by HRMS: dcs-N-mcthylfastigiatinc. 
Cli,H1sNIO, and fastigiatinc. C,PHI,NsO. Components 
K and L showed [M + I] l ions at m/z 287 and 301. 
rcspcctivcly, in their Cl mass spectra run with methane or 
ammonia as reagent gas. Des-hr-mcthylfastigiatinc was 
converted IO fastigiatinc by N-mcthylation with 
formaldchydc and sodium borohydride thereby 

establishing the structural relationship between the IWO 
alkaloids. The low resolution spectrum of fastigiatinc was 
charactcrixcd by ions at m/z 176 and 124 which togcthcr 
accountal for the mass of the mokcuk. In dcs-N- 
mcthylfastigiatinc the ion of m/z I76 was still prcscnt but 
the ion present at m/z I24 in fastigiatinc had shifted to m/z 
1 IO in the spectrum of da-N-mcthylfastigiatinc. The 
spectra were unlike the spectra of any other Lycopodiw 
alkaloids containing IWO nitrogen atoms and yielded littk 
structural information. 

The ‘HNMR spectrum of fastigiatinc indicated the 
prcscncc of an NMc group (62.32, s, 3H). an NAc group 
(62.15, s. 3H). a CHMc group (60.92 d, 3H, J - 6.4 Hz) 
and a singk vinylic proton in a trisubstitutcd double bond 
(~55.20, dd, IH. I = I.1 and 5.5 Hz). Thcrc wcrc also 
signals corraponding in arca to three protons which were 
distinctly scparatcd from the vinyl proton and the bulk of 
the aliphatic protons. Thcsc signals wcrc attributed to 
protons situalcd on carbon atoms gcminal to nitrogen. 
Howcvcr, the rest of the compkx spectrum did no1 knd 
itself to simple analysis. The IR spectrum of fastigiatinc 
showed an amide absorption at 162Ocm- ’ and a UV 
absorption, 1,“” 224 run, logc3.78. which suggcstcd 
that t hc vinyl group and the a&amide group were prcscnt 
as an cnamidc. With the composition and the number and 
nature of the functional groups cstablishcd it was 
apparent that the alkaloids wcrc pcntacyclic. 

The methyl ester of fcrulic acid was dctoctcd in the 
alkaloid extraCt of L.fatrigiatum by GC/MS. Fcrulk acid 
itself has bun previously found in L. ckmafwn, L. s&go 
and L. unnotinum [ 121. WC have also detcctcd methyl 
fcrulatc in extracts of L. lucidulum prcparcd and examined 
by the proccdurcs reported in this invcsliplion 
[unpublished results]. 

In the Wilcc classilkrtion [6] of the Lycopodioceae, 
L. deurerodemum and L.jiitigiatum are both placed in lhc 

subgenus Lycopodium of the genus Lycopodium. Brack- 
man et 01. [4 51 have noted that members of this subgenus 
arc rich in alkaloids of the lycopodane ring Syslcm and this 

is cvidcnt with the species examined hcrc. In both casts 
alkaloids of other ring systems arc prcacnt only in minor 
amount. Lycopodiwn uwtrulimuum on the other hand has 
been classifkd in the Urosrochys subgenus, Selugo s&ion, 
by Wilcc [6]. This is the firs1 reported isolation of a 
ccmuanc alkaloid from this subgenus. Previously 
ccrnuanc alkaloids have been found only in the subgenus 
LcpidoGs [4,5]. 

The CC/MS method dcsctibcd hcrc has proved lo be 

useful for screening extracts from Lycopcdiw specks. By 
using the library of rcfercna spectra it is possible lo 

recognize and identify those components of the extract 
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whose spectra are record& in the library and by exclusion 
compounds which may be new. The method also kids 
itself lo quantitation so that an atiaWc of the amount of 
plant material rcquirai for isolation and chamcteri7ation 
of new alkaloids can bt readily calculated. 

EXPERfMENTAL 

Motmals~mri~s.nKthrecL~opodiumYpmicJcollscted 
in New zcaknd were ob4aincd through the Dqrtmc-nt of 
Scicntitic and Industrial Raearch. Botany Division, 
C%&C!IU& New zcpknd. Lycopodium OYJ~~&~IUR (Hertcr) 
AlIan (75 g) was collected at Travczs Range, Nelson and Make 
Brun Range at Mt. Cook. South island, New Zcpland. 
Lyropafiym dcsurro&sum Hcrtcr (2259~) was collaaal at 
Huk. Auckland, North Island, New Zealand. Lycopodiumjasri- 
gtium R. Br. (2077 g) wascollected at Mt. Robert, N&on ma 
National Park. South Island. New Zealand. L. churn var. 
bor&&um (5100 g) was obtained through Dr. J. C. Brackman; 
the pLnt material was colkxztcd in Zaire, Aftica. by Dr. L. 
Nyanbo. 

The source of 39 alkaloids used m annpiling the librpry of 
spectra is indiutal in Table 5. The alkaloids arc listed in order of 
mokcular weight. The souf~: of the alkaloids is given along with 
literature refs to previous mass spectral examination. When a 
source rcfcrcrbce is absent literature data were entend in the 
library. The ‘H NMR spectra were run on a Bntka WM250 FT 
spcstromctn or on a i3rukn WP80 spcctromtcr. The 1R 
spectrum was run in CHCis soln md the UV spectrum in McOH 
sdn. Neutral alumma (activity I) and ulica gel (Kiuclgd 60, 
2W4CQ mesh) were used for CC and alumina plates (I .5 am) for 
preparative layer chronutogmphy. 

Extraction OfpzMI IMIcTioI. Dried plant material was CxtrXtcd 
with ?&OH in a Soxhkt apparatus for 48 hr. The McOH extract 
was then tiltcrai and taken to dryness in Nz. The residue was 
heated on a steam bath with 5 % HCI and kft to stand for up to 
24 hr then filtered ova Cclite. The Celitc was washed with So/, 
HQ until the filtrate was negative to Dragmdorf!“~ reagent. The 
filtrate was then basificd with cont. NH&q) and extracted with 
CHCl,. Removal of the CHCl, gave a cnde alkalod extM 
which was filtered through a pad of alumina (rttvity It usmg an 
EtOAc McOH (9:l) mobik phase. Removal of the solvent 
under red. pros. yickkd an alkaloid extract, which was dtssdvcd 
in M&H (I mud) for GC/MS analysrs. 

Gcu ctirogrophy. One 4 each of authentic sampks of the 
LJropodium alkaloids (I mgjml) were coinpctu! with the even 
numkred n-alkancs C,,CJ6 (1 mgml in hcxane) to determine 
thetr RI. Thcsc experiments were repeatal in tnplicatt using on- 
column injection onto a 30 m x 0.32 mm t.d. wtde bore fused 
sibcacaptllarycolumncoatcd with the methylsilicon phase (0.1 ~1 
DB-I (J&W). Corn-htions: temp. prog 50 300”, Iv/mm; camcr 
gas: He. 1.0 bar. A gas chromatograph with a home built on- 
column mpztor was used for retention mdcx determination. 

All extracts wcrc examined on a m chromatograph a&pal 
wlfh a dual detector system, FlD/NPD. The column elucnt was 
split into two streams. md the output from ach detector was 
rccordcd on the same chart recorder. The condnlons II& were 
the same as above. wtth the exccptlon of the use of a commercial 
oncolumn injector. 

.Uass spectromrrty. The MS of authcntr samples were 
recorded using a Vacuum Generator (VG) Micromass 707OF 
mass spcctrotbctcr. An electron energy of 70 cV was used with the 
source heated IO 200‘ and an roelcrating voltage of 4 kV. The 
w nngc, 413 MO, was soannul at 2 scs per d&c. Samples 
were inlroduced via a sampk pobc. 

The MS of the samples. along wth litcraturc MS o4 the 

alkaJokt.5 were entered into a tibfafy data base for cumputcr 
i&nfi&don ofGC/MS data The soft-wan used was VG data 
system zoo0 running on a Digital PDP g computer. Data were 
stored on Digital RLO2 disk +kr The software uses three 
di&rent equations 10 detcrminc a abcasurc of’fit’. The clorcr the 
nluc Is to loo0 the better the unknown matches the library 

W=tw 
The purity lit equation uses both the mtcnsity of the masses in 

the unknown and the library. 

1000(2 sum Y 1L.m)~ 
Purity fi1 - -- 

ZIU~XfiiT-’ 

The mixture fit Uses only Ihc intensity of the masses in the 
unknown which also occur in the fibnuy. 

Mixture fit - 
looo(2 lum X H..m)* 

rru;n’-;;z IT;‘-- 

The reverse fit uses only the intensity of the minthclibmry 
which OcFur in the unknown. 

lu - Intensity ofa peak in the unknown; IL - Intensity ofa peak 
in the library; lum - Intensity of a peak in the unknown which 
matches a peak in the ltbrary; ILm = Intensity of a peak in the 
library which matches a peak in the unknown. 

At run time tt is possible to omit umsscs from the sag& (such 
as cdumn bkal or background). Sarch fiks were cratai using 
the dx largest peaks in the MS. 

In the GC/MS runs a gaschromatograph was intcrfuzd to the 
mus spcctrometa. The detector end of the column described 
above was inserted through a hatal (250”) glass lined stainless 
stat1 tube to within a few m&meters of the ckctron beam. 

Conditions: temp. prog 50 XXI”. lo”,@& amcr gas He. 0.2 by. 
An oncolumn inj&lor wps used with 1 /rl of cx~ract (I mg/ml) 
and the mixture of even numbered n-alkanes C16C,, was co. 
inJected. Mass spuztromcta operating conditions were as 
describedabove with theexception ofscanningat oncdecPde per 
second. The ion souru was kepr in the tripped position until the 
solvent elu~cd. Alkaloids ofcsrablishcd ~trucI~~ were identified 
from thnr retention indices and by wmparison of their mass 
spectra with those of authentic sampks previously entered into 
the data base. Chemical ionuation mass spcctn were recordad on 
the same mstrument using CH. or NH, at ra 1.0 torr as ragcnt 

&ues. 
Isolation offartig~me an& N-mrrhy@.srigiatinc. TIu extract 

from f..@r@uum was chromatographed on an alumina column 
(SO an x 2 cm). The column was developed with 250 ml each of 
C6H,. C&-Et&) (1 : 1). EtzO. EIOAc and MeOH. Fractions 
(125 ml) were collcctul and examined by GC/MS Fraction 10 
contamed fast&tine and da-N-mcthylfastlgmtinc along with 
lycoflexine (treccs) and dihydrolycopodinc as determined by 
GCiMS. Frxtion 10 was rc&romPtographcd on a silim column 
SOcm x 2an which was dcvck~pcd with CHCl,-Et,NH (98:2) 
and the fractions colkctcd were examined by GC/MS. 
Fractmns 1 ad 2 (hnt clutal) containai the two new alkaloids 
whlk fractions 3 and 4 contamaJ dihydrolppodine ar~I small 
amounts of uncharactcrized material. All fractions after and 
tnduding fmcttin 5 contained only dihydrolycopodinc. 

In an attempt to separate fastigiatinc and dcs-N- 
mcthytfastigiatine fraction t was applied to a -rive 
t1.smm)~umi~plnteN)~w~OEm~pktetwudcvclopai 
half-way with EtOAc-McOH (9: I). allowed to dry and then 
developed with EIOAC. Two bands me o- under UV 
light. The bands wcrc cut off and extracted with McOH and 
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T&& 5. Mu xpcctra entered into tbe bU b 

Alkrloid l sourat hi. Referena 

Ltbduline 
Dthydrolucidulin 
Anhydrodihydrolycopodinc 
Lycodinc 
selaglm 
Anhydrolyoodoline 
Dehydrolycopercurinc 
Anhydrodactylpm&uline 
Epdihydrofrwattidim 
Lycopecurinc 
Lycqodine 
Dihydrodeoxyumuine 
Dihydrolycopodinc 
S-Methyllyaxline 
Alolycopine 
Anhydrolycoarnuine 
Da-N-mcthyl-a-obscuriine 
Acrifoline 
Anhydroapoxcrratimnc 
8-Decry-13 dehydroxcrmtinine 
Gmdioidine 
Inundatinc 
Ixoinu&tinc 
Lyoophkgminc 
Sertatidine 
Cemuinc 
Annofoline 
C‘lrvolonint 
8-Deoxyscmtininc 
Flxbell~formine 
Lm 
L23 
Ltidioline 
LpoddtlK 
Dihydroxydeoxylycocemuine 
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