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Abstract—All 22 species of the tribe Anthocercideae examined contained tropane alkaloids. Anthocercis is
characterized by a wide range of alkaloids. The taxonomically reinstated genus Cyphanthera shows phytochemical
similarities to Duboisia in producing tobacco alkaloids (nicotine and anabasine) and tropane esters involving C, and
C, acids. Anthotroche species all produce hyoscyamine and accumulate its apo- and nor-derivatives. In accordance
with the new taxonomic revision of the tribe, the alkaloid spectra of Grammosolen and Crenidium resemble those of

Cyphanthera species.

INTRODUCTION

In a recent conspectus of Solanaceae tribe Anthocercideae
Haegi [1] recognises the seven genera Anthocercis,
Symonanthus, Duboisia, Cyphanthera, Grammosolen,
Anthotroche and Crenidium. Grammosolen Haegi and
Crenidium Haegi are newly described genera and
Symonanthus Haegi is provided to replace Isandra
F. Muell.; Anthocercis Labill. and Anthotroche Endl. are
redefined, Cyphanthera Miers is reinstated and Duboisia
R.Br. remains unchanged. The twenty-nine species in-
volved are described and arranged in accordance with the
revised taxonomy in the Flora of Australia [2].

The known occurrence of tropane and tobacco al-
kaloids in some members of the tribe suggested that a
systematic phytochemical study, carried out in relation to
the new taxonomic divisions, could prove of chemotaxo-
nomic significance. Tropane alkaloids have been reported
previously in Anthocercis littorea[3, 4], A. fasciculata[3],
A. viscosa [3,4], Cyphanthera anthocercidea (A. frondosa)
[5], C. albicans (A. albicans) [6], C. tasmanica (A.
tasmanica) [7], Anthotroche pannosa [6, 8], A.
myoporoides [6], and A. walcottii [6]. The tropane
alkaloids of Duboisia are well documented [9]; nicotine
occurs in Cyphanthera tasmanica [7] and in Duboisia
species [9].

We report here the results of the phytochemical exam-
ination of plant material collected by Mr. L. Haegi during
expeditions in connection with the taxonomic revision of
the tribe; some samples analysed constitute type collec-
tions of new taxa now described in the Flora of Australia

[2].

RESULTS AND DISCUSSION

The alkaloid spectra of 22 species and four subspecies
of the Anthocercideae are given in Table 1. The specific
identities of the alkaloids involved in columns C, D and E
of the Table, and the extent to which it has been possible
to identify individual alkaloids, are given in the
Experimental Section.

Tropane alkaloids, albeit often in low concentration,
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appear to be an overall characteristic of the tribe;
hyoscyamine and hyoscine or their derivatives are usually,
although not invariably, the major alkaloids. With the
exception of the dimeric bases of Schizanthus [10] and
Atropa (belladonnine) all major classes of tropane al-
kaloid found elsewhere in the Solanaceae [9] are rep-
resented in the tribe.

Anthocercis species contain either hyoscyamine or
hyoscine as predominant alkaloids frequently accom-
panied by their respective apo- and nor-derivatives.
Considerable intra-specific variation in total alkaloid
content is evident; thus one collection of A. genistoides
was almost devoid of alkaloid whereas the roots of
another contained 0.15 per cent total alkaloids and
afforded the new alkaloid aponorhyoscine [6]. Littorine,
the 2-hydroxy-3-phenylpropionic acid ester of tropine,
appears to be confined to this genus. The probable
existence of a new alkaloid, acetoxyhyoscyamine, in A.
angustifolia deserves further investigation. Bulk samples
of both A. littoria and A. viscosa have previously been
analysed [3] in some detail; the further results now
obtained indicate little difference in alkaloid content
between A. littoria and the very closely related A. ilicifolia,
and little difference between varieties of A. viscosa. Esters
of tiglic acid are common in Anthocercis but those of the
saturated C, and C; acids are lacking, cf. Cyphanthera and
Duboisia below.

The new genus Symonanthus Haegi (2 spp.) [1] is
regarded as most closely related to Anthocercis; the
species, S. aromaticus (Anthocercis aromaticus C. A.
Gardner), examined chemically was unique in containing
in both roots and aerial parts derivatives of hyoscine and
tiglic acid only, the latter forming the principal alkaloidal
components of the roots. An investigation of other
collections of this species would be useful.

Haegi 1] has reinstated the genus Cyphanthera Miers
(9 spp.), it having been previously reduced to a section of
Anthocercis sensu lat. by Bentham in 1868, a situation
which took no account of the close affinity of the former
to Duboisia. Phytochemically the distinction of the genus
from Anthocercis and the affinity with Duboisia is most
marked. Thus in common with Duboisia three of the eight

2219



W. C. Evans and K. P. A. RAMSEY

oseq pagnuapru) ‘OuedosAx03aoy-v¢

‘ouedosy(Axojfifing-u)-v¢  + + — ++ — 200 SoARY]
swdor] — + — ++ + 100 Yieq-walg siyiqoiou *dss suvoqp -
surure£oso YAxoIpAH-9
‘ouidonjep ‘ouedonAxojfi{inqosy-rg
suedonfkxolooy-og + + — + + $00 5100y

suidonyep ‘suedonfxojA1£inqosy-og
surpioIdfep ‘ouedonfx01soy-vg
‘[o-g9-uedonkxojf1fmmqosy-o¢  + + — + + S0°0 syed [ewsy supoiq “dss supoqp *)
SISIN vaayrupydA) snusn)

1X3) 395 "Iy PISIoqnQg Snuan)

++  + — + - €00 Jreq-100y4
+ + - + - 100 sired [eusy
: SRONDWOLD °
139vH SnylupuowAS snusn
+ + - - + w00 J1eq-100y
swdor], + + + + ++ 00 sued [euoy pwpnpo “dss psoosia 'y
+ + - — ++ (vonenn £q 700 is100y
saseq paynuspmun om], + + — + ++ sprofexre [e103) 700 Jsued jeuoy psoosia “dss psoasta 'y
ourdosf ommonry + + + 4+ f++4 £00 sued [eLoy paony Y
suedonixojfoidn-vg-Lxoi0y-g9 + — + + ++ 800 sued feusy ‘pwouut 'y
surdoa] ‘surmreosoAYAxoIpAH-9 (uonenn £q
suponry + + + ++ + sprofexe [101) £2°0 1s100y
surdoi] ‘surureosoAyAxoIpAH-9 uonenn 4q
ssuonry + + + ++ — spiofexe [e101) $T'0 sured reusy ohofions -dss oyofion: v
- + — ++ + £00 sued [eudy syovib 'y
aurdo ], (uonienn Aq jsued [eusy
oururefosoqAxoIpAH; ++ — + + + spIo[ex[® [2103) 80°0 (£8L1 139eH ‘19ydnop) saprorswuab 'y
surwe£osoAyAxoIpAH;,
aupsofyiouody + + + ++ + ST0 sj00y
- = + ++ + €00 sued [euoy (9¢01 3oy ‘19YONOA) saptosstual 'y
+ — + — ++ 00 (856 1398 ‘10Yydnop) saproisuab 'y
100>  sured [eudy (6107 ‘B9BH ‘19Yonoy) saprojsuab 'y
— + + + ++ sured feuoy ‘pugjjol ‘dss vyuvstup 'y
— + + + ++ (9671 1398 “19yonop) pyupswp “dss vyuvstup 'y
suuoINy  + + + + ++ 7200 syed [euay

(0601 1328H ‘1oUdnoA) vyuvstup ‘dss oyunsiup "y
suedonAxoj4o[3n-vg-£x0120y-g9
sunwefss0fYLxo10y-9 + + — + ++ 110 sued [euay ‘pyofiisnbuv 'y
‘IIqe] 14200y Uy SUUID)

2220

SIdYIO q a o) q v m £1q ¥, 'siss? poe
+ PAYIUSPI SPIO[EN]Y oidone pue srdon [ei0L

3e3pIIAOYUY 2qLI 3 JO SpIOJENY T qEL



2221

Alkaloids of the Solanaceae tribe Anthocercideae

JuUluUly <+

‘[£1] 99s ‘uoneonqnd [ny 01 Jolxd djqejieAr apew SHNSIY
"aIn)xIu Jiseq jo yusuodwod fedoulld = + + - Jeiuswiradxy,, ur paisy| S1210BIRYd Aq PAYLIUSPI PIOJENY = +
'$13159 (K081} = J 'soAlIRALIOP-0de = (] {SIATIPALIGP-IOU = ) ‘OUISOAY = g ‘dutwressofy = v,

surwekosoAyAxoIpAH-9
sujseqeuy
‘surure£asoLyAxo1pAH-9 ‘surdoi]

auidonjerouody

surdo1],
surdo1]

auedo11£x0130y-0¢
‘(projeye tofew) surdo1]
suidonesouody

aunreAssoAyAxoIpAH-9 ‘ourdonjes
auedon£x0120y-n¢

auIpioId[ep ¢ ‘ouidor]
(projexe ediound) sunooiN
suidoa] (plojexre

edound) sunodIN
SUIPIOIS[BA |

aseq pagnuapruy

Juiseqeuy ‘dulodIWION
supsandjfylourensa]
‘QuIureAosoAyAxoIpAH-9

sumdoa]

‘ourure£3soAy£xoIpAH-9

surdoog
‘suedonroukxolsoejfuayd-¢-AxoIpAqIg-L9 i
‘ouiureAdsoAyAx0ipAH-9

Saseq pognuapluf

aaneAlap autplifd payruapiun)
QUNOJIN

surdoi], ‘OunodIuIoN

‘ouIseqeuy ‘(plojeyje lofew) sunOJN
aseq paynuaprun ‘autdoi], ‘OUnodIN
9seq paynuspluny

++

++

++

++

++

++
++

++

++

++
++

++
++

(uonyenn Aq
SpIoey[e [E101) 170
(uoneny Aq
spIofey[e [€101) 60°0

00
200
100

00
100

200
00

€00
000

(uonenn £q
spIojey[e [2103) 91°0
{uonenn £q
splofeye [€101) L1Q
900

P330313p sploje)je oON
100

010

(uonenn Aq
splofeyje [210) 800

(uonenn £q
spiofexyje [2103) 110

100 >

L00
170
$200
L00

isj00y

{sued [euay suaosaurds *)
1BoeY wnipuas) snuan)

sjo0y

sued jeuay 4i00pMm 'y
sued feuoy

(5911 13arH ‘19yonop) xsdwos vsouund 'y
s100y§
sued [euoy

(1g171 132-H ‘19yonop) xsidwod psouund 'y

sj00y
sired [euay saptoododw 'y
‘IPUg 2yrod1041uy SnUD
sjo0y
sued [eudy nuoxip "o
18oeH uajosounuvis) snuAr)

4 }18q-100y
4s1ed [euRY voupwispl )
sued [eLIOY Djja4qDIs *)
sjooy
sued [eLay vsowaond *)
sued [euoy
sypuap12o0 “dss psiabpo ")
Asued euay pssabpo “dss y1saabpo )
isired jeuay vapriosodus =)
sued [ewdy vydydosonu *)

s100y4

SoARY
NIBQ-WISIS VIPIOLAIOYIUD *)
s100y



2222

species examined contained nicotine derivatives and two
of them anabasine as well; three species from which
tobacco alkaloids were not isolated produced esters
involving saturated four- or five-carbon acids. Tetra-
methylputrescine, a component of Duboisia myoporoides
[10] was isolated from Cyphanthera odgersii subsp.
occidentalis. On the other hand tigloyl esters, a universal
feature of Anthocercis are either absent from, or exhibit a
limited structure range in, Cyphanthera species.
Grammosolen Haegi (2 spp.) is most closely related to
Cyphanthera and Anthotroche [1]; the alkaloid spectrum
of Grammosolen dixonii (formerly Newcastelia dixonii,
family Verbenaceae) resembles that of the nicotine-free
species of Cyphanthera. One feature of the alkaloid
mixture of the three species of Anthotroche is the pre-
dominance of hyoscyamine or norhyoscyamine; apo-
derivatives are also present so that the isolation of the new
natural alkaloid, aponoratropine, from two species [6],
was not unexpected. The new genus Crenidium Haegi [1]
consists of the single species C. spinescens Haegi; hy-
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oscyamine is the predominant alkaloid and anabasine (cf.
Cyphanthera) occurs in the leaves.

Overall the distribution pattern of alkaloids within
species and genera is consistent with Haegi’s [1] recent
taxonomic division of the Anthocercideae into those
genera  having bilocular anthers  (Anthocercis,
Symonanthus) and those with wunilocular anthers
(Duboisia, Cyphanthera, Grammosolen, Anthotroche and
Crenidium). The alkaloid components of the various
species of a genus are generally consistent but alkaloid
characteristics alone would not always suffice to delineate
a genus. As the relative proportions of different alkaloids
in Duboisia myoporoides are known [12] to vary with
climate and genetical constitution further studies on some
of the species analysed here would not be inappropriate.

EXPERIMENTAL

Plant materials. Collection details and herbarium depositions
for the species examined are given in Table 2.

Table 2. Plant materials

Habitat and Date Collector Herbarium
Species Australian locality collected and No. deposition
Anthocercis angustifolia Slender shrub, 1-1.5m. Sept. 1975  Symon 10393 AD
F. Muell. Western scarp of Mt.
Lofty Range, E. of Adelaide.
A. anisantha Endl. Mature shrub, 2.3m. Sept. 1976  Haegi 1090 AD
ssp. anisantha ca 10km N of Merredin, W. A.
A. anisantha Endl. Mature shrub, 1.2m. Aug. 1977  Haegi 1296 NSW
ssp. anisantha Cape Donington, Pt. Lincoln, S.A.
A. anisantha Endl. Mature shrub, 0.7 m. Carappee Hill, Aug. 1977  Haegi 1311 NSW
ssp. collina Haegi ca 35km SSW of Kimba, S.A.
A. genistoides Miers Mature shrub, 1.7m. Sept. 1976  Haegi 1019 AD
ca 20km SSE of Ravensthorpe, W.A.
A. genistoides Miers Mature shrub, 1.0 m. Peak Charles, Sept. 1976  Haegi 958 AD
ca 130km NW Esperance, W.A.
A. genistoides Miers Mature shrub 1.3m. Sept. 1976  Haegi 1036 AD
15km SW of Ravensthorpe, W.A.
A. genistoides Miers Mature shrub 2.0m. Moorine Rock, W.A. Aug. 1979  Haegi 1783 NSW
A. gracilis Benth. Mature undershrub 0.5m. Oct. 1976  Haegi 1161 AD
ca 22km ESE of Perth, W.A.
A. ilicifolia Hook. Mature shrub 2.5m. Aug. 1979  Haegi 1894 NSw
ssp. ilicifolia ca 20km SSE of Lancelin, W.A.
A. intricata F. Muell. Mature shrub 3.0m. Sept. 1976  Haegi 1160 AD
ca 5.0km SSE of Geraldton, W. A.
A. littorea Labill. Mature shrub 1.0m. Sept. 1976  Haegi 1052 AD
ca 12km SSE of Albany, W.A.
A. viscosa R.Br. ssp. Mature shrub 2.3 m. Sept. 1976  Haegi 1049 AD
viscosa Mount Clarence, Albany, W.A.
A. viscosa R.Br. ssp. Mature shrub 1.7m. Oct. 1976  Haegi 1225 AD
caudata Haegi ca 62km ENE of Esperance, W.A. (type coliection)
Symonanthus aromaticus Mature shrub 1.0m. Sept. 1976  Haegi 1072 AD
(C. A. Gardner) Haegi ca 13km NW of Newdegate, W.A.
Cyphanthera albicans Mature shrub 1.5m. Sept. 1977  Haegi 1363 NSW
(A. Cunn.) Miers ssp. albicans ca 45km NE of Hillston, N.S.W.
C. albicans A. Cunn Mature shrub 1.8 m. ca 10km W of Sept. 1977  Haegi 1379 NSW
ssp. notabilis Haegi Coomabarabran, N.S.W. (type collection)
C. anthocercidea Mature shrub 2m. Sept. 1977  Haegi 1450 NSW
(F. Muell.) Haegi Mt. Zero, ca 25km SE of
[Anthocercis frondosa Horsham, Vic.
(Miers) J. M. Black]
C. microphylla F. Muell. Mature undershrub 0.3 m. Sept. 1976  Haegi 983 AD
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Table 2. (Contd.)
Habitat and Date Collector Herbarium
Species Australian locality collected and No. deposition
ca 70km ENE of Lake King, W.A.
C. myosotidea F. Muell. Mature undershrubs 0.1-0.2m. Sept. 1978  Haegi 1592 NSW
ca 20km NE of Blanchetown
on Waikerie road, S.A.
C. odgersii (F. Muell.) Mature shrub 0.5m. Aug. 1979  Haegi 1780 NSW
ssp. odgersii Haegi ca 90km SW of Coolgardie, W.A.
C. odgersii (F. Muell.) Mature shrub 1.4m. Sept. 1976  Haegi 1100 AD
ssp. occidentalis Haegi ca 90km NW of Merredin, W.A. (type collection)
C. racemosa (F. Muell.) Mature shrub 1 m. Sept. 1976  Haegi 1144 AD
Haegi ca 60km SE of Geraldton, W.A.
C. scabrella (Benth.) Mature shrub 1 m. Bowers Creek Sept. 1977  Haegi 1417 NSwW
Miers ca 85km NW of Sydney, N.S.W.
C. tasmanica Miers Pot-grown at Waite Institute, May 1980 Himson 51139- ADW
Glen Osmond from cuttings collected 51141
in Tasmania by Mr. Himson
Grammosolen dixonii Mature shrub ca 20km NE of Aug. 1976  Symon 10595 ADW
(F. Muell. & R. Tate) Haegi Blanchetown on Waikere road, S.A.
Anthotroche myoporoides Mature shrub 2m. Sept. 1976  Haegi 1156 AD
C. A. Gardn. ca 70km NE of Geraldton, W.A.
A. pannosa Endl. complex Mature shrub 1.5m. Sept. 1976  Haegi 1131 AD
ca 140km SE of Geraldton, W.A.
A. pannosa Endl. complex Mature shrub 1.5m. On Great Eastern Oct. 1976 Haegi 1165 AD
Hwy., 18km WNW of Cunderdin, W.A. ’
A. walcottii F. Muell. Mature shrub 1.0m. ca 100km NW of Sept. 1976  Haegi 1153 AD
Geraldton, on Kalbarri road, W.A.
Crenidium spinescens Mature shrub, not flowering. Aug. 1977  Pearce 110 ADW

Haegi

Very dry season. Lake Goongarrie,

ca 90km N of Kalgoorlie, W.A.

Extraction and fractionation of alkaloids. The extraction,
fractionation and determination of alkaloids followed in general
the methods previously described [4]. Thus alkaloids were
extracted from the moistened, basified Ca(OH),, plant material
with Et,O and purified by the Stas—Otto procedure.
Fractionation of the alkaloid mixture was achieved by column
chromatography, TLC and PLC. Total bases in the plant extract
were determined by titration and tropoyl esters by a modified
Vitali-Morin reaction.

Characterization of alkaloids. The structural determination of a
number of new alkaloids isolated in this study has already been
reported [6]. Known alkaloids were identified by comparison
with authentic samples using R, values in one to four systems, the
mp and mmp of picrates, and IR, NMR and MS. Where
appropriate, high resolution and chemical ionization MS were
utilized. The specific alkaloids isolated from each sample and the
extent to which their characterization was possible, depending on
sample size, alkaloid content and purity of the isolated alkaloid,
are given below.

Anthocercis angustifolia. Leaves 75.0g. Hyoscyamine (TLC,
mp and mmp of picrate, IR, MS); hyoscine (TLC, mp and mmp of
picrate, IR, MS); 6B-acetoxyhyoscyamine in admixture with
hyoscine (TLC, MS of mixture and acetylated mixture compared
with that of reference acetylated mixture); apoatropine (TLC, IR,
MS); apohyoscine and 3a,68-ditigloyloxytropane in admixture
(TLC—3 systems, MS); 6pf-acetoxy-3a-tigloyloxytropane
(TLC—3 systems, mp and mmp of picrate, IR, MS); tigloidine
(TLC—3 systems, MS); 6f-tigloyloxytropan-3a-ol (TLC—2 sys-
tems, MS).

Anthocercis anisantha subsp. anisantha (Voucher: Haegi 1090).

Aerial parts 260 g. Hyoscyamine (TLC, mp and mmp of picrate,
IR, MS); hyoscine (TLC, mp and mmp of picrate, IR, MS);
littorine (TLC—3 systems, IR, MS); norhyoscyamine (TLC—3
systems); apoatropine (TLC—2 systems, MS); apohyoscine and
3a,68-ditigloyloxytropane in admixture (TLC—3 systems, MS);
3a,68-ditigloyloxytropan-78-ol (TLC, mp and mmp of picrate,
IR, MS).

Anthocercis anisantha subsp. anisantha (Voucher: Haegi 1296).
Leaves 20g. Hyoscyamine, (TLC, mp and mmp of picrate);
hyoscine (TLC—2 systems, MS); norhyoscyamine (TLC, mp and
mmp of picrate); apoatropine (TLC—4 systems).

Anthocercis anisantha  subsp. collina. Leaves 14g.
Hyoscyamine (TLC, mp and mmp of picrate, IR, MS); hyoscine
(TLC—2 systems, MS); norhyoscyamine (TLC, mp and mmp of
picrate, IR, MS); apoatropine (TLC—4 systems).

Anthocercis genistoides (Voucher: Haegi 1019). Leaves 20g.
Alkaloid content (Vitali-Morin assay) 0.006%,. No alkaloids
identified in the concentrated extract of the leaf material.

Anthocercis genistoides (Voucher: Haegi 958). Aerial parts
26g. Hyoscyamine (TLC, mp and mmp of picrate, IR, MS);
norhyoscyamine (TLC, mp and mmp of picrate, IR, MS);
meteloidine in admixture with hyoscyamine (TLC—3 systems,
MS of mixed bases).

Anthocercis genistoides (Voucher: Haegi 1036). Leaves 90g.
Hyoscyamine (tentative identification by TLC—3 systems); hyo-
scine (TLC, mp and mmp of picrate, IR, MS); norhyoscine (TLC,
mp and mmp, IR, MS); apohyoscine (TLC, IR, MS). Roots 11 g.
Hyoscyamine and meteloidine in admixture (TLC—3 systems,
MS of mixture); hyoscine (TLC, mp and mmp of picrate, IR, MS);
norhyoscine (TLC, mp and mmp of picrate, IR); 6p-
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hydroxyhyoscyamine in admixture with other bases (tentative
identification by TLC, MS); apohyoscine (TLC, IR, MS); 3a,68-
ditigloyloxytropane and 3e,6f-ditigloyloxytropan-7g-ol in ad-
mixture (tentative identification by TLC and MS); aponorhyos-
cine, see [6]; other bases (MS).

Anthocercis genistoides (Voucher: Haegi 1783). Meteloidine
the principal alkaloid, see [13].

Anthocercis gracilis. Aerial parts 27 g. Hyoscyamine (TLC, mp
and mmp of picrate, IR, MS); hyoscine (TLC, mp and mmp of
picrate, IR, MS); apoatropine (tentative identification by TLC—3
systems); other bases (TLC).

Anthocercis ilicifolia subsp. ilicifolia. See [13].

Anthocercis intricata. Aerial parts 65g. Hyoscyamine (TLC,
mp and mmp of picrate, IR, MS); hyoscine (TLC, mp and mmp of
picrate, IR, MS); norhyoscyamine (TLC, mp and mmp of picrate,
IR, MS); 68-acetoxy-3a-tigloyloxytropane (TLC, mp and mmp of
picrate, IR, MS); 3a-tigloyloxytropan-68-ol and meteloidine in
admixture (TLC—3 systems, MS of mixture).

Anthocercis littorea. Aerial parts 155g. Atropine (TLC, mp

and mmp of picrate, IR, MS); hyoscine in admixture with other
bases (tentative identification by TLC and MS); norhyoscyamine
(TLC, IR, MS); apoatropine (TLC—3 systems, MS); littorine
(TLC, IR, MS); tigloidine (TLC—3 systems, MS); 3a,68-
ditigloyloxytropan-78-ol (TLC, MS); 3a,68-ditigloyloxytropane
(TLC, mp of picrate, IR, MS); meteloidine (TLC, mp and mmp of
the picrate, IR, MS); tropine (TLC, mp of picrate, IR, MS).

Anthocercis viscosa subsp. caudata. Aerial parts 115g.
Hyoscyamine (TLC, mp and mmp of picrate, IR, MS); hyoscine
(TLC, IR, MS); norhyoscyamine (TLC, mp, IR, MS); apoatropine
(TLC—4 systems); apohyoscine and 3a,6f-ditigloyloxytropane
in admixture (TLC—4 systems); 3a,68-ditigloyloxytropan-78-ol
(TLC—4 systems, MS); 3a-tigloyloxytropane (TLC—3 systems,
MS), meteloidine (TLC—3 systems); tropine (TLC—3 systems).
Root-bark 33 g. Hyoscyamine (tentative identification by TLC—
3 systems); apoatropine (TLC—3 systems, MS); 3a,68-ditigloyl-
oxytropane (TLC, MS); 3a,6f-ditigloyloxytropan-78-ol (TLC,
IR, MS).

Symonanthus aromaticus. Aerial parts 210g. Hyoscine (TLC,
mp, IR, MS); apohyoscine (TLC, mp, IR, MS); 3a-tigloyloxy-
tropan-68-ol (TLC—2 systems, MS); other minor bases (TLC).
Root-bark 68g. Hyoscine (TLC, mp and mmp of picrate, IR,
MS); apohyoscine and 3a,68-ditigloyloxytropane in admixture
(TLC—3 systems, MS); 3a,68-ditigloyloxytropan-78-ol (TLC,
MS); tigloidine (TLC—2 systems, MS); 3a-tigloyloxytropane
(TLC—3 systems, MS); 6f-tigloyloxytropan-3a-ol (TLC—2 sys-
tems, MS); 3a-tigloyloxytropan-6f8-ol (TLC—2 systems, MS);
other bases (TLC).

Cyphanthera albicans subsp. albicans. Aerial parts 250g.
Hyoscine (TLC, mp and mmp of picrate, IR, MS); hyoscyamine
(TLC—4 systems); apohyoscine and 3a,68-ditigloyloxytropane
in admixture (TLC—4 systems); 3a-tigloyloxytropane (TLC—4
systems);, 3a-acetoxytropane (TLC—4 systems);, valeroidine
(TLC, MS); 3a-isobutyryloxytropane (TLC, IR, MS); valtropine
in admixture with 3a-isobutyryloxytropane (tentative identifi-
cation by MS); 3a-isobutyryloxytropan-68-ol (for structure de-
termination see [6]). Roots 70g. Hyoscyamine (TLC, mp and
mmp of picrate, IR, MS); hyoscine (TLC, mp and mmp of picrate,
IR, MS); apohyoscine (TLC, MS); apoatropine in admixture with
hyoscyamine (TLC—3 systems, MS); 6f-hydroxyhyoscyamine
(TLC—2 systems, MS); 3a-tigloyloxytropan-6g-ol (TLC—3 sys-
tems); 3a-acetoxytropane (TLC, IR, MS); 3a-isobutyryloxy-
tropane (TLC, mp and mmp of picrate, IR, MS); valtropine in
admixture with 3a-isobutyryloxytropane (tentative identification
by TLC, IR, MS).

Cyphanthera albicans subsp. notabilis. Stem-bark 129g.
Hyoscyamine (TLC—3 systems); hyoscine (TLC, mp and mmp of
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picrate, IR, MS); apohyoscine (TLC—4 systems); tropine (TLC—
3 systems). Leaves 264 g. Hyoscine (TLC, mp and mmp of picrate,
IR, MS); apohyoscine (TLC, mp and mmp of picrate, IR, MS);
apoatropine (tentative identification by TLC—3 systems); 3a-
tigloyloxytropane (tentative identification by TLC—3 systems);
3a-acetoxytropane (TLC, IR, MS); 3a-(n-butyryloxy)tropane (for
structure elucidation see [6]). Roots 19 g. Hyoscine (TLC, mp
and mmp of picrate, IR, MS); apohyoscine (TLC—3 systems);
unidentified base (TLC).

Cyphanthera anthocercidea. Stem-bark 145g. Hyoscyamine
(TLC, mp and mmp of picrate, IR, MS); hyoscine (TLC, mp and
mmp of picrate, IR, MS); apohyoscine (TLC, mp and mmp of
picrate, IR, MS); apoatropine (TLC—4 systems); tropine (TLC—
3 systems); nicotine (TLC, mp and mmp of dipicrate, IR, MS);
unidentified base (TLC, IR, MS). Leaves 150g. Hyoscyamine
(TLC, mp and mmp of picrate, IR, MS); hyoscine (TLC, mp and
mmp of picrate, IR, MS); norhyoscyamine (TLC, mp, IR, MS);
tropine (TLC—3 systems); nicotine (TLC, mp and elemental

i . . smremiamtien TT O s )
anal_'y'SlS of dipicrate, IR, N}V{R, MS), nornicotine (1 LC—2

systems, IR, MS); anabasine (TLC—2 systems, IR, MS). Roots
62g. Hyoscyamine (TLC, mp and mmp of picrate, IR, MS);
hyoscine (TLC, mp and mmp of picrate, IR, MS); apohyoscine
(TLC, IR, MS); apoatropine (TLC—4 systems); nicotine (TLC,
mp and mmp of dipicrate, IR, MS); unidentified pyridine
derivative (TLC, MS).

Cyphanthera microphylla. Aerial parts 98 g. Hyoscyamine
(tentative identification by TLC—4 systems); apohyoscine (ten-
tative identification by TLC—4 systems); unidentified base
(TLC).

Cyphanthera myosotidea. See [13].

Cyphanthera odgersii subsp. odgersii. See [13].

Cyphanthera odgersii subsp. occidentalis. Aerial parts 250 g.
Hyoscyamine (TLC, mp of picrate, IR, MS); hyoscine (TLC, mp
and mmp of picrate, IR, MS); 6-hydroxyhyoscyamine (TLC, MS);
tetramethylputrescine (TLC—2 systems, MS);, apohyoscine
(TLC, mp of picrate, IR, MS).

Cyphanthera racemosa. Aerial parts 206 g. Nornicotine (TLC,
mp, IR, MS); anabasine (TLC, mp, IR, MS); unidentified base
(picrate mp 170-172°; IR gave ester carbonyl at 1710cm ™!, MS
indicated neither a tropane nor a pyridine alkaloid).

Cyphanthera scabrella. Aerial parts 38 g. Hyoscyamine and
valeroidine in admixture (tentative identification by TLC and
MS); hyoscine (TLC, mp and mmp of picrate, IR, MS); apo-
hyoscine (TLC, mp and mmp of picrate, IR, MS).

Cyphanthera tasmanica. See [13].

Grammosolen dixonii. Aerial parts 245 g. Hyoscyamine (TLC,
mp and mmp of picrate, IR, MS); hyoscine (TLC, mp and mmp of
picrate, IR, MS); apohyoscine and 3a-acetoxytropane in admix-
ture (TLC, MS). Roots 70g. Hyoscyamine (tentative identifi-
cation by TLC—3 systems); hyoscine (TLC, MS), apoatropine
and valtropine in  admixture (TLC, MS), 6p-
hydroxyhyoscyamine (TLC, MS); other bases (TLC).

Anthotroche myoporoides. Aerial parts 200g. Hyoscyamine
(TLC, IR, MS); hyoscine (TLC, mp, IR, MS); norhyoscyamine
(TLC, mp and mmp of picrate, IR, MS);, apoatropine in
admixture with other bases (TLC, MS); aponoratropine, see [6]
for structural elucidation. Roots 146 g. Hyoscyamine (TLC, mp
and mmp of picrate, IR, MS); norhyoscyamine (TLC, mp and
mmp of picrate, IR, MS); 3a-acetoxytropane (TLC, IR, MS);
tropine (TLC, mp of picrate, IR, MS).

Anthotroche pannosa complex (Voucher: Haegi 1131). Aerial
parts 190g. Hyoscyamine (TLC, mp and mmp of picrate, IR,
MS); hyoscine (TLC, IR, MS); apoatropine (TLC, IR, MS);
norhyoscyamine (TLC, mp and mmp of picrate, IR, MS); tropine
(TLC—3 systems). Roots 11g. Hyoscyamine (TLC, mp of
picrate, IR, MS); norhyoscyamine (TLC—3 systems), tropine
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(TLC—3 systems).

Anthotroche pannosa complex (Voucher: Haegi 1165). Aerial
parts 96g. As previous sample, but tropine not detected.

Anthotroche walcottii. Aerial parts 190 g. Hyoscyamine (TLC,
mp and mmp of picrate, IR, MS); hyoscine (tentative identifi-
cation by TLC and MS); apoatropine (TLC—3 systems, MS);
aponoratropine, see 5] for structural determination; norhyos-
cyamine (TLC, mp and mmp of picrate, IR, MS). Roots 30g.
Hyoscyamine (TLC, mp and mmp of picrate, IR, MS); norhyos-
cyamine (TLC, mp and mmp of picrate, IR, MS).

Crenidium spinescens. See [13].
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