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various plant types and colluXions were apparent from 
comparison of TLC profiles. 

Preliminary screening of plant extracts by packed 
column W-MS corroborated the information obtained 
by TLC analysis, but also showed that small amounts of 
free base alkaloids were present in the plants (i.e. in 
unreduced extracts). N-Oxide forms of the alkaloids were 
not eluted from the column. Mass spectral data [S, 8] 
indicated the presence of senecionine in S. glabellus and 
seneciphylhne and integerrimine (Fig. 1) in S. longilobus. 
Other peaks were present in too low con~ntration for 
identifi~tion. 

Extracts were anaiysed by capillary GC and capillary 
GC-MS to improve resolution and sensitivity. The pre- 
sence of senecionine and integerrimine in S. glabellus and 
senecionine, ~n~iphyltine, and integerri~ne in S. longi- 
lobus was confirmed by comparison with authentic stan- 
dards (Table 1). Small amounts of retrorsine were detected 
in two collections of S. longilobw based on MS data, 

particularly the molecular ion at 35 1 m/z, and peaks at 307 
and 320 m/z [S]. The alkaloid content of all collections is 
summarized in Table 1. An unidentified alkaloid in S. 
glabellus extracts was observed as a shoulder on the 
sendonine peak. Low abundance and incomplete resol- 
ution prevented identification of this compound, but a 
small mass peak at 335 m/z suggested that it was an isomer 
of senecionine. No riddelhine was detected in any sample. 
N-Oxides were not eluted from the capillary columns. 

In addition to retention times on Cc and capillary GC 
systems, senecionine and ~te~~~ne could be dif- 
ferentiated by subtle variances in electron impact mass 
spectra [8]. Both alkaloids have representative molecular 
ion peaks (335 m/z), but the senecionine spectrum has a 
huge 136 m/z ([C,H,,NO]‘) peak (from loss of the 
esterifying dicarboxylic acid and subsequent ring fission) 
and a consistently less abundant 248 m/z peak 
( [C,SH,,NO,J +, from cleavage and r~rr~gement of 
the macrocyclic diester moiety) as compared to 246 m/z 
([C,SHzoNO,] + ). The integerrimine spectrum has a 
consistently less abundant 136 mfz peak, and a 248 m/z 
peak more abundant than 245 mjz. 

Integerri~ne and senecionine were further purified by 
preparative GC for comparison of “H NMR spectra with 
those of authentic standards and literature values 
[I, 9, lo]: agreement of spectral data was excellent. 
Attempts to determine coupling constants for pyrroh- 
zidine ring protons were unsuccessful due to line broaden- 
ing, thought to be caused by conformationai changes [I]. 
Attempts to freeze ~nfor~tion by cooling to - 30” and 
- 80” were also unsuccessfui, no significant tine narrowing 
being observed. Sufficient integerrimine was collected for 
“C NMRspectroscopy, thespeetrabeingidentical to that 
of an authentic sample. 

DlSCU!&SlON 

Capillary GC is a valuable method for resolving and 
identifying pyrrolizidine alkaloids in plant extracts. 
Occurrence of the alkaloids in S. ghb&s and S. lot@- 
Iobus pr~o~nantiy as N-oxides is not unprecedented 
[ 11, but contrasts with an earlier report [S]. However, this 
is the first report of the detection of integerrimine in both 
plants. The variability of alkaloid oontent is somewhat 
surmising, since these results differ qualitatively from 
earlier reports [4-6]. More surprising, however, is the 
variability noted among different collections of S. fongi- 
lobus in this study. No alkaloids were detected in the 
plants collected from Brewster County. 

Table 1. Retention times and relauve abundaacts of pyrrolizidine alkaloids from Senocio longiiobus and 
Senecio gfabeks using capillary gas chro~to~aphy 

Relative abundant: 

Retention S. ~0ngilobu.s S. lo~ilob~s S. longilobus s. &bellws 

Standards* times (min) Presidio County Brewster County Pecos County Brazes County 

Seosioaine 16.36 + ND f ++ 
Scnaiphyllinc 16.H) ++ ND ++++ ND 
lntegcrrimine 16.73 ++++ ND +++ f 

Rctrorsinc 17.97 f ND 2 ND 

ND = None Detected. 
*For structures, see Fig. 1. 
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The toxicity of S. longilobus is well documented, but the 
findings described here (Table 1) suggest that incon- 
sistencies might be observed in experimental and natural 
ingestion. S. glabellus probably contains sufEcient al- 
kaloids to be an additional causative agent of hepatotoxic 
disease observed in cattle in eastern Texas. Quantitation 
was not attempted because authentic standards were 
available only in very small quantities and, in some cases, 
at less than 100% purity. 

EXPERIMENTAL 

Plant collecrion. S. glabellus was collected in Brazes County 
(East Texas). Three collections of S. longilobus were made in 
Presidio, Brewster,and PecosCountics (West Texas). Plants were 
collected in the bloom stage, air dried and ground in a Wiky mill. 
Authority for identification was Dr. Barron Rector, Department 
of Range Science, Texas A&M University. 

Exrracrion. An adaptation of the procedure described by 
Culvcnor and Smith [I I] was used in this study. Fifty g of plant 
material were steeped overnight in 500 ml EtOH. then stirred for 
4hr. After filtration, the soln was evapd to dryness and the 
alkaloids dissolved in 100 ml of 0.2 N HrSO.. washed with 50 ml 
Et,0 and equally divided into parts A and B. Part A was adjusted 
to 2 N in H l by theaddition ofconc. H,SO,. and stirred for 2 hr 
in the presence of excess Zn dust. Part B was a control. Both 
solutions wereadjusted to pH 8 with 20% Na,CO, and extracted 
with 2 x 50 ml CHCI,. The CHCl, solos were dried (Na,SO,) 
and coacd to I ml by evapn. Residual alkaline solns were adjusted 
to pH 1 I with 20% NaOH, extracted as before with two portions 
of CHCI,, dried and coned as described for the pH 8 extractions. 

77rin layer chromatography. The developing system for TLC 
(silica gel G) was CHCI,-NHEt, (9: 1) with detection as de- 
scribed by Mattocks 173. 

Gas chromatography and gas chromatography-mass spectrom- 

efry. Capillary GC (FID) and capillary GC-MS (Et, 70 eV). both 
with 25 m fused silica BPI methyl silicone columns and on- 
column injection systems were used for assay of CHCl, extracts 
(1 pl), programmed 60’ (hold I min) to 300” at lS”/min. The 
carrier gas was He at a column pressure of 20 PSIG. Initial 
screening of extracts was done on GC/MS (El, 70 eV). using a 

1.83 m x 2 mm i.d. coltu~ packed with 3% OV I, and using He 
carrier gas (3Occ/min). Integerrimine and senecionine were 
further purified for NMR by preparative GC (FID) using a 1.83 m 
x 4 mm i.d. column packed with 3% OV 101. Conditions 
included an isothermal run at 190” and a flow rate of 60ml 
N,/min. An all glass splitter and a collection system designed by 
Brownlee er a/. [ I23 were wed. 

Proton NMR. ‘H NMR spectra were recorded in CDCI, or 
acetone-d, using a 1.7 mm C/H probe at 90 MHz or a 5 mm H 
probe at 300 or 500 MHz “C NMR spectra were recorded at 
22.8 MHz using a 1.7 mm C/H probe. 
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