
M. SKG&&, P. CEI~AS~,~ S. F. HWSSAIN$ anld F-A KMAN$ 

?Depa&ment of Chemistry, The PennsyXvania State University, University Park, PA 16802, U.S,A,; 
$P.C.S.I.R Laboratories, Peshawar, Pakistan 

(Received 17 March 1976) 

Key Ward Iu&~--Fwia dlmtii; Fumariaceae; new morphinandienone alkaloid, norpallidine, pallidine, 

Previousfy rwded investigations of F’mia #~~~~~~ 
tii, var. ~~ ~~~~a~) have $&ded fumari- 
dine and fumaramine whose original structuraf assign- 
ments 1 and 2, respextively [1,2], were later corr@& 
to 3 and 4 [33. More rec&y, a new alkJoid was 
report& vailla.ut&x, supposedly S [4] and tbis structure 
is again probabIy in error since it i~~~rat~ a ashy 
lit system which would oxidize readily in air to a 
quincme, 

In our hands, an investigation of F. wilkuttii collected 
in northern PakisQx~ yielded the oolo&ss new base nor- 
bilge (6), mp 102” (CHCl,X [c# - 11” (M&H, 
~.~19 ~~~ along with tbe known protopine (s) and 
(- )-bicucultine (9). The NMR spectrum of norpallidine 
(6) in CIX& showed two methoxyl singlets at 63.73 and 
3.82, and four dotield singlets at S6.22, 6.30, 6.62, and 
6.73 for H-3, H-l, H-4 and H-5, r~~ve~y t5,6]. The 
most s~~~~~t feature of the IR Sam obtained in 
CHCI, was the display of the three bands characteristic 
of 8~. cl-methoxy cross-conjugated cyclohexadienone sys- 
tern at 1668, 1642, and 1625 cm-l [6]. The mass spec- 
trum showed a p&rent peak at m/et 313 for CleHz904N 
which was also the base peak. 
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Since f -)-paBid& (7) was also found ti the same 
piant, it was ~~~ate~y s~~~~ that afford 6 BD~- 
responded to the so far unknown norpallidine. fnm 
Eschweiler-Clarke N-methylation of 6 yielded paltiding, 
identical in all respects with the known natural prod- 
uct [S]. 

It is j~ter~~ng to note that it stgi remains to be settled 
whether norpallidine (6) is the biogenetic precursor of 
pallidtie (7) via methionine N-methylation, or whether 
Ndemethyfation occurs in uiuu so that 7 is transformed 
into 6. This problem bears direct analog to the apor- 
phine series where the exact bioge~eti~ sequence relating 
aporphines to ~or~orp~~~ is still u.n&ar, It is, of 
course, a distinct possibility that both N-methylation and 
Ndemethylation occur as in uiuo prucess~ and are in- 
volved in the biogenesis of these secondary and tertiary 
bases. 

Exrtuctiun & isolatbn. Wed and ground roots (9 kg) of 
F. oafUantii were extracted with light petroleum for 4 days. 
Plzant material was then extracted with ECOW for another 4 
days. The EtOH was evaporated and the residue taken up 
in dil. HCl. The soln. was extracted with CHC19 The aq layer 
WBS basifled to pH 8 with 10% NaOH, and then re-extracted 
with CHCl,, The latter CHCl:, extract was dried over K2C03, 
filtered, and evaporated. Residue was column ctrromato- 
gape on neutraI alumina, duty 1, g~~~~h (Fisher 
Static Co.). The initial solvent was CHC&. The major &a- 
loid obtained with CHCIJ was protopine (@ whose identity 
was confnmed by spectral comparison with an authentic 
sample. The fraction collected using 20(;/, MeOH in CHCl, 
as solvent contained pallid&e (7) and norpa!Iidine (6); R;s 
0.513 and 0.31, respectively. Pallid& (7) was ~a~~ 
through spectraf ~rnp~so~ with an authentic sample. In 
a separate series of experiments, the CHCl, extracts from the 
aerial parts of the plant were chromatographed on Brockmann 
alumina. The first few fractions collected from hexane yielded 
ptotopine (8), while the subsequent fractions gathered using 
bexane-one (9 : I) prodded ( -~b~~c~ine (9) [73 id~ti- 
fkd by spectral cornprisons. 

NorpaEtidine (6). A,2H 238 and 281 nm (log CE 3.93 and 3.75); 
CD @MM% 9.3 x 10-sg/ml) [fTJAz8 -1,346”, [aa94 
+7,068”, [OI1282 + 6,058’ and [@J,6a +33,&W’. Mass spectrum 
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m/e 313 (M+, base), 298, 285 and 270. High resolution MS, 2. 
M+, cafcd. 313.1313, found 313.1295. 

N-~~~~~~~~ of ~~~~~~j~. A soln of 2 mg of 6 in 2 ml 
85% HCOOH and 1 ml 40% HCHO was heated on a steam- 3. 
bath for 10 hr. Solvent was evaporated under vac~, the resi- 
due diluted with 1Oml H20, basified with 1N NaOH to pH 8, 4. 
and thoroughly extracted with CHCI,. TLC gave a major spot 
which was collected and shown to be spectrally identic~ with 
an authentic sample of palfidine (‘7). 
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Several volatile ~rn~~~ [iA] namely safrole, eug- 
enol, ar-pinene, camphor, cu-phellandrene, &phellandrene, 
coniferaldehyde, piperonylacrolein have been identified 
in the root of SQSSL$US al%ridum. Besides these, sesamin 
and desmethoxyaschantin, the two liignans, sitosterol and 
2,3-d~y~oxy - 1 - ~3,4-me~yl~~ioxy phenyl] -propane 
have also been isolated from the root [Z]. Recently we 
have identified eleven more volatile compounds in the 
petroleum ether extract [5]. We now report on the alka- 
loids of the root bark.$ 

The avoids fraction, separated by trea~~t with 
5% aqueous I-ICI, showed the presence of at least six 
Dragendroff positive compounds by TLC. The six alIz+ 
loids were separated by preparative TLC. The com- 
pounds (A-C) showed UV spectra characteristic of 
1,~9,l~~traoxy~at~ apcrphine alkaloids [6,7J. The 
ZR spectra showed bands for OH/NH function and aro- 
matic system. The mass spectral fragmentation patterns 
and the relative intensities of the peaks especially those 
of M+ and the base peaks &4-l)+ were in agreement 
with the presence of l~,g,l~te~aoxyg~at~ aporphine 
nucleus [S] in these compounds. The relative ~tensit~ 
of M + and (M-31)’ peaks in the mass spectra, suggested 

[9] that only ~rn~~~ A and I3 have a methoxy~ 
group at position 1 of the aporphme nucleus whereas 
compound C does not. The presence of intense (M-43)+ 
peaks in compounds A and C and a (M-29)i peak in 
compound B indicated [9] that A and C are N-Me apor- 
phines while B is a ~-~su~titut~ (NH) arcane. 
From spectral properties and other available data A and 
C were identified as boldine (1) [It], and isoboldine 
(3) 111-J respectively. The identities were confumed by di- 
rect comparison with authentic samples. Compound 33 
was i~ti~~ as n~~l~~e (2) [ll], this was ~~~ 
by conversion to the ~~~~n~g N-Me derivative and 
comparison to a pure specimen of b&dine {l). 

The UV spectra of compounds (D-F) suggested that 
they were 1-benzyl 1,2,3&tetrahydroisoquinoline alka- 
loids. The mass spectra of the compost which &~wed 
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4 Part 6 in the series “Potential Gminogens”. 
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