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Abstract-Two new Papauer alkaloids, corypalhne and 0-methylcorypalhne, were Identified from P bracteatum These 
alkaloids are consldered as the blosynthetlc precursors of N-methylcorydaldme m this plant 

INTRODUCTION 

Papaver bractentum IS known to contam several minor 
alkaloids m addltlon to the major alkaloid thebame [l] 
In view of the possible use of this plant species as a 
substitute for P somnlferum, the pharmacologcal ac- 
tivities of tts alkaloids were reviewed recently [2] In a 
previous paper the detectlon of the lsoqumolone alkaloid 
N-methylcorydaldme, 1, was reported [3] Generally, 
lsoqumolone alkaloids are thought to originate from 
oxldatlon of accompanymg 1-benzyhsoqumohnes [4] 
Yet, as pointed out by us, enzymatic oxldatlon of simple 
tetrahydrolsoqumohnes cannot be excluded without fur- 
ther preface [3] Therefore, the findmg of the above- 
menttoned lsoqumolone alkaloid as a natural constituent 
of P bracteatum prompted us to perform a closer 
screening of extracts of this species for the possible 
presence of other low MW alkaloids, which rmght be 
biogenetically related to N-methylcorydaldme Further- 
more, m early work on the alkaloids of P bracteatum an 
alkaloid of unknown structure, bractamme, was reported, 
and tentatively ldentlfied as an Isomer of corypalhne [S] 
Therefore, the physlcal data on some synthetic tetrahyd- 
rolsoqumohnes were compared with those reported for 
bractamme 

RESULTS AND DISCUSSION 

In counter-current [6] subfractions 15-24 and 25-30 
traces of two low MW alkaloids, havmg MWs 193 and 
207, respectively, were detected by GC/MS screening The 
mass spectrum of the MW 193 alkaloid showed a M’ at 
m/z 193 and a promment fragment Ion at m/z 150, whilst 
m the spectrum of the other low MW alkaloid corre- 
sponding peaks were found at m/z 207 and 164 These 
data suggested retro-Dds-Alder fragmentation of 
the mtrogen-contammg rings of tetrahydrolsoqumohne 
alkaloids, as mdlcated for 0-methylcorypalhne (2) 
and corypallme (3) Comparison of GC R,s and 
electron Impact mass spectral fragmentation patterns 
of the natural MW 207 alkaloid and the synthetic refer- 
ence compounds 7,8-dlmethoxy-2-methyl-1,2,3,4-tetra- 

*Part 5 m the serves For Part 4 see ref [3] 

hydrolsoqumolme (4) and 0-methylcorypalhne (2), 
proved the Identity of the natural MW 207 alkaloid with 
the latter product 

The structure of the MW 207 alkaloid thus havmg been 
established as 0-methylcorypalhne (2), the other low MW 
alkaloid presumably was either corypalhne (3) or ISO- 
corypalhne (5) Both these substances, however, proved to 
have virtually ldentlcal mass spectra and GC R,s The 
TM% denvatlves could not be dlstmgulshed either The 
acetylated compounds, again exhlbltmg identical GC 
behavlour, showed, however, useful differences m their 
mass spectra Major differences were found m the relative 
mtensltles of the M+ (m/z 235), and the fragment ions at 
m/z 234 and 176 m the mass spectra of acetylcorypalhne 
(6) and acetyhsocorypalhne (7) (Table 1) In order to 
explam the differences observed, high resolution spectra 
were recorded, and the precursors of relevant fragment 
Ions were traced usmg the defocusmg techmque of Barber 
and Elliot [7] The data obtamed showed that the 
fragment Ions at m/z 234 [M-H]+ and m/z 176 [M 
- Me COO]’ ongmate directly from the M+, while the 
fragment Ion at m/z 150 arlses from a two-step process, 
mvolvmg the ehmmatlon of a ketene molecule from the 
M+, yielding an Ion at m/z 193, followed by a retro- 
Duels-Alder fragmentation of the mtrogen-contammg 
rmg m the latter Ion These processes are slmllar for the 
lsomerlc compounds 6 and 7, but result m different Ion 
abundances The contrlbutlon to stablhzatlon of the p- 
qumonoldal canonical form of the Ion at m/z 234 m the 
mass spectrum of acetylcorypalhne (6) 1s reflected m the 
relatively high mtenslty of this ion In the mass spectrum 
of the lsomerlc compound acetyhsocorypalhne (7) the lack 
of this type of stabdlzatlon-due to the electron- 

Table 1 Mass spectral data of compounds 6 and 7 

m/z Relattve mtensttres ( %) Intenstty rattos 

6 7 6 7 

235 326 243 2351234 086 177 
234 38 1 137 234/l 76 136 094 
176 28 146 
150 1000 1000 
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Me0 

Me0 ‘Me 

0 

1 

3 R=H 
6 R=Ac 

2 

OR’ 

5 R=H 
7 R=Ac 

4 R’ = R* = Me 

8 R’ = Me, R* = H 
9 R’ = H, R* = Me 

withdrawing properties of the C-6 acetyloxy functlon- 
leads to a considerably less mtenslve [M - H] + ion (see 
Scheme 1) The presence of an ion of moderate intensity at 
m/z 176 m the mass spectrum of 7 may be explained 
through a (multistep) proton transfer from C-4 to C-6, 
yielding a p-qumonoldal stabilized structure For 6 a 
correspondmg C-4 + C-7 proton transfer IS largely ob- 
structed by the presence of the C-6 methoxy group It 
might be argued that through a C-l + C-7 proton transfer 
a slmllar stablhzatlon of the m/z 176 ion can be attained in 
the case of 6, using a similar pathway, but- presumably 

due to the stablhty of the [M - H] ’ lorr-loss of a 
hydrogen radical from C-l of the latter compound 1s 
obviously favoured over the loss of an acetate radical (see 
Scheme 1) 

A CC/MS analysis of counter-current subfraction 
15-24, after complete acetylatlon, left no doubt as to the 
structure of the natural alkaloid The respective m/z 
2351234 and m/z 2341176 intensity ratios were 0 87 and 
8 6, m good agreement with the values observed for the 
synthetic reference substance 6, mdlcatmg the presence of 
corypalhne m the natural extract 

2 R = Me, M+, mfz 207 
3 R = H, M+, m/z 193 

6 m/z 234 

+. 

2 R = Me, m/z 164 
3 R= H,m/z 150 

7 m/z 234 

MeoIQQMe 
6 m/z 176 

Scheme 1 

+RY-l 
MeO&‘\Me-MeA 

7 m/z 176 

Mass spectral fragmentation of alkaloids 2,3,6 and 7 
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Prenously, corypalhne was identified as an alkaloid 
from several Corydahs species (Papaveraceae) [&lo], 
from roots of Thal~trum dasycarpum (Ranunculaceae) 
[l l] and from the bark of Doryphora sassafras 
(Mommlaceae) [ 121 0-Methylcorypallme was found 
before as a natural alkaloid from Nelumbn nuclfera 
(Nymphaeaceae) seed embryo [13], from Thahctrum 
polygamum [14] and Thahctrum dlotcum (Ranunculaceae) 
[ 151, and as a Cactaceae alkaloid [16] Therefore, this IS 
the first report on the detection of corypallme as well as of 
0-methylcorypallme as constituents of a Pupauer species 
The finding of traces of both corypalhne and O- 
methylcorypalhne as well as N-methylcorydaldme in P 
bracteatum adds strong support to our supposition that 
the latter alkaloid arises from enzymatic oxidation of 
simple tetrahydrolsoqumolme alkaloids m the species, 
rather than from oxidation of benzyhsoqumohne pre- 
cursors The biosynthetic pathway therefore most likely IS 
corypalline ---t 0-methylcorypalhne + N-methyl- 
corydaldme 

An alkaloid of unknown structure, bractamme, isolated 
from P bracteatum, has been tentatively identified as an 
isomer of corypallme [5] In order to add some support to 
the tentative ldentlficatlon of bractamme as an isomer of 
corypalhne, the lsomerlc compounds 7-methoxy-2- 
methyl-1,2,3,4-tetrahydrolsoqumohn-8-01 (8) and 8- 
methoxy-2-methyl-l,2,3,4-tetrahydrolsoqu~nol~n-7-o1 (9) 
were prepared The latter compound was synthesized 
using Manmch condensation of o-benzyloxyphenol with 
formaldehyde and methylammoacetaldehyde dlmethyl 
acetal, followed by methylatlon usmg dlazomethane, ring 
closure m 6N hydrochloric acid and finally hydro- 
genolysls with palladium on carbon (see Experimental) 
Yet, Judged from comparison of the mps of the cory- 
pallme isomers studied with the physical data reported 
for bractamme, none of these lsomerlc products were 
identical to the latter compound (see Experimental) 

EXPERIMENTAL 

Extractlon of capsules of P bracteatum Lmdl , var ‘Arya I’, 
cultivated by France-Pavot Industries, France, and counter- 
current separation of the extracts were performed as reported 
earher [6] GC/MS and MS were recorded at 70eV ‘H NMR 
spectra were obtamed at 90 MHz with TMS as mt standard (6 
= 0) GC was carried out on a FID instrument using on-column 
mjectlon and glass columns, packed with 3% OV-17 on 
Chrompack SA (SCrlOO mesh), operating at 175” (system a), or 
with 3 % SE-30 on Chromosorb W-HP (SO-100 mesh), operatmg 
at 165” (system b) For GC 0-methylcorypalhne was chosen as 
reference (RR, = 1 00) For sdylatlon of samples BSTFA con- 
taming 1 ‘& TMCS (Reglsd) was used m the presence of pyrldme 
Acetylatlon was attamed by dlssolvmg m excess reagent 
(Ac,O-pyndme-EtOAc, 1 1 1) and heating at 60” for 2 hr m a 
tightly closed reactlon vessel Mps are corr 

Detection of corypalhne 3 and 0-methyicorypallme 2 Upon 
GC/MS alkaloid screening traces of two alkaloids having M+ at 
m/z 193 and 207 were detected m counter-current subfractions 
15-24 and 25-30, respectively Their MS were ldentlcal to those 
of (ao) corypalhne and 0-methylcorypalhne, respectively, by 
comparison with synthetic reference substances In order to 
dlstmgulsh between corypalhne and lsocorypalhne as possible 
structures for the MW 193 alkaloid, an ahquot ofcounter-current 
subfractlons 15-24 was acetylated for 2 5 hr at 60” After cooling, 
the reagent was removed m V(ICUO, yielding a brown syrup, which 
was analysed by GC and GC/MS after ddutton with CHCI, The 

latter analysis confirmed the Identity of the acetylated natural 
alkaloid as acetylcorypalhne 

Synthesis o/ 2 6,7-Dimethoxylsoqumohne [17] (500mg) was 
refluxed with MeI (3 ml) m MeOH (5 ml) for 6 hr Upon coohng 
the pptated methlodlde (450 mg, 50 % yield, mp 255”) was filtered 
off The latter product (200mg) was stirred at room temp for 4 hr 
with NaBH, (60mg) m EtOH (5 ml) and H,O (5 ml) ExtractIon 
with CHCI, afforded 0-methylcorypalhne (2) (120mg, 93 %) as a 
colourless 011 which slowly sohddied ‘H NMR (CDCI,) 6 2 43 
(3H, s, NMe), 2 73 (4H, m, H-3 and H-4), 3 50 (2H, s, H-l), 3 84 
(6H, s, 2 x OMe), 6 52 (lH, s, H-5), 6 60 (lH, s, H-8) GC/MS m/z 
(rel mt ) 208 (7), 207 (40), 206 (65), 192 (6), 190 (ll), 165 (13), 164 
(loo), 149 (13), 121 (17) 

Synthesis of 7,8dlmethoxy-2-methyl-1,2,3,4-tetrahydro- 
tsoqurnolrne 4 7,8-Dlmethoxylsoqumohne [ 171 was refluxed m 
C,H, with excess Me1 Evaporation afforded the methlodlde m 
100 % yield The latter compound was reduced usmg NaBH, m 
HZ0 and the final product 4 extracted with Et,0 ‘H NMR 
(CCL,) 6 2 40 (3H, s, NMe), 2 65 (4H,m, H-3 and H-4), 3 49 (2H, s, 
H-l), 3 80 (6H, s, 2 x OMe), 6 69 (2H, s, H-5 and H-6) GC/MS 
m/z (rel mt ) 208 (11),207 (78), 206 (91), 192 (15), 191(8), 190 (22), 
176 (ll), 174 (9), 165 (13), 164 (lOO), 163 (14), 162 (9), 161 (6), 160 
(5), 150 (il), 149 (91), 148 (13), 146 (6), 135 (9), 134 (lo), 133 (5), 
132 (7), 121 (20), 120 (9), 105 (9), 104 (23) 

Synthesis of 3, wcorypallrne (5) and ‘I-methoxy-Z-methyl- 
1,2,3,4-tetrahydrolsoqumobn-8-01 (8) These syntheses were ac- 
complished using the Bobbitt modlficatlon of the Pomeranz- 
Frltsch cychzatlon, as reported m ref [18] The products were 
identified by ‘H NMR and MS 3, ‘H NMR (DMSO-I,) 6 2 29 
(3H, s, NMe), 2 60 (4H, m, H-3 and H-4), 3 31 (2H, s, H-l), 3 73 
(3H, s, OMe), 6 44 (lH, s, H-5), 6 73 (1H s, H-8), 8 65 (lH, brs, 
OH) GC/MS m/z (rel mt ) 194 (6), 193 (48), 192 (60), 177 (19), 
151 (13). 150 (lOO), 148 (6), 135 (21), 107 (14) Mp 171” (C,Hs. ht 
171-173” [18]), HCI salt 185” ([so-PrOH-EtOH), picrate 178” 
(H,O, ht 178” [8]), methmdlde 243” (Iso-PrOH-EtOH) 5, ‘H 
NMR (DMSO-d,) 6 2 29 (3H, s, NMe), 2 55 (4H, m, H-3 and H- 
4), 3 33 (2H,s,H-1), 3 71 (3H,s,OMe),6 50(1H,s, H-5),6 57 (lH, 
s, H-8), 8 64 (lH, brs, OH) GC/MS m/z (rel mt ) 194 (6), 193 (43), 
192 (69), 177 (20), 164(5), 151 (13), 150(100), 148 (6), 135 (21), 107 
(16) Mp 164”(C,H,,ht 166165”[18]),HCIsaIt285”(subl,rso- 
PrOH-EtOH, lit 285-290” [lS]), picrate 168” (H20), meth- 
iodide 285” (Iso-PrOH-EtOH) 8, ‘H NMR (DMSO-d,) 6 2 29 
(3H, s, NMe), 2 58 (4H, m, H-3 and H-4), 3 36 (2H, s, H-l), 3 75 
(3H, s, OMe), 6 52 and 6 74 (AB-pattern, 2H, J = 9 Hz, H-5 and 
H-6), 8 53 (lH, brs, OH) GC/MS m/z (rel mt ) 194 (7), 193 (53), 
192(57),177(18),176(7), 151 (11),150(100),136(5),135(30),121 
(7), 120 (6), 107 (14) Mp 102” (hexane, ht 99-101” [19]), HCI salt 
220” (EtOH-Et*O, ht 217-218” [19]), picrate 180” (H20), 
methlodlde 223” (Iso-PrOH-Et, 0) 

Synthesis of 8-methoxy-2-methyl-1,2,3&tetrahydrolsoqumohn- 
7-01 9 o-Benzyloxyphenol (4g), 37 % HCHO soln (3g) and 
methylammoacetaldehyde dimethyl acetal (3 6g) m EtOH 
(25 ml) were stirred for 72 hr at room temp. analogous to a 
published procedure [20] After concn of the reactlon mixture rn 
vacua, the oily residue was dissolved m dilute HCI and extracted 
with Et,0 The pH of the aq soln was adlusted to 10 and 
extractlon with CHC13 was performed After evaporation 
of the solvent, the residue m n-hexane was submitted to 
chromatography on Flortsd, usmg n-hexane for elutlon The 
first fractions yielded N-(3-benzyloxy-2_hydroxybenzyl), N- 
methylammoacetaldehyde dimethyl acetal 10 (1 9 g) as a shghtly 
yellow 011 The later fractions, obtained on Florlsd elutlon of the 
Manmch condensation products, yielded a major side-product, 
that was identified by ‘H NMR as o-benzyloxyphenol, o,p- 
dlsubstltuted with respect to the phenohc position Compound 
10 was treated with excess CH2N,-Et20 for 28 hr at room temp 
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The Et, 0 was evaporated and the residue analysed by ‘H NMR 
S 3 88 (3H, s, aromatIc OMe) The residue was dissolved m 6N 
HCl(75 ml), extracted with Et,0 and the aq phase left at room 
temp for 72 hr Traces of Et,0 were removed m vacua, Pd-C 
(15 g) was added and the reaction rmxture hydrogenated at 3 atm 
for 20 hr at room temp The catalyst was filtered off and the soln 
coned m vacua, yieldmg 8-methoxy-Zmethyl-/2,3,4- 
tetrahydrolsoqumohn-7-01 HCI (lg) N-(3-Benzyloxy-2- 
hydroxybenzyf), N-methylammoacetaldehydedzmethyl acetal(l0) 
‘H NMR (Ccl,) 6 2 29 (3H, s, NMe), 2 38 [2H, d, J = 5 4 Hz, 
C&XH (OMe),], 3 30 (6H, s, 2 x OMe), 3 54 (2H, s, CHIN), 
4 50 [lH, t, J = 5 4 Hz, CH (OMe),], 5 05 (2H, s, benzyhc 
CH20), 6 50 (2H, m, aromatlc H), 6 72 (lH, m, aromatlc H), 7 33 
(5H, m, CsHsCHZ), 927 (lH, brs, OH) Upon computer 
slmulatlon of the complex signals centered around fi 6 50 and 6 72 
excellent agreement was obtamed for the ABC system, havmg 
coupling constants JA,a = 6 3 Hz, JA,C = 3 2Hz, JB,c = 9 2 Hz, 
while the protons A, B, and C were found at 6 6 72,6 53 and 6 47, 
respectively, m agreement with structure 10 8-Methoxy-2-methyl- 
1,2,3,4-tetrahydrolsoqulnolm-7-ol (9) ‘H NMR (DMSO-d,) 
6 2 33 (3H, s, NMe), 2 57 (4H, m, H-3 and H-4), 3 41 (ZH, S, H-l), 
3 70 (3H, s, OMe), 6 66 (2H, s, H-5 and H-6), 8 83 (lH, brs, OH) 
GC/MS m/z (rel mt ) 194 (12), 193 (79), 192 (88), 178 (13), 177 
(37), 176 (12), 162 (8), 151 (12), 150 (lOO), 149 (52), 148 (lo), 136 
(12), 135 (85), 132 (17), 121 (17), 120 (15), 107 (23), 104 (8) Mp 
160” (ISO-PrOH, ht i63F-164” [21]), HC1 salt 265” (subl, no- 
PrOH-EtOH), plcrate 188” (H,O), mettiodlde 207” (EtOH) 

O-TMSworypalbne GC/MS m/z (rel mt ) 266 (lo), 265 (46), 
264 (66), 250 (8), 235 (5), 234 (18), 224 (5), 223 (19), 222 (lOtI), 193 
(8), 192 (46) 

0-Z%fSa-~socorypu&ne GC/MS m/z (rel. mt ) 266 (13), 265 (57), 
264 (96), 250 (8), 235 (6), 234 (21), 224 (5), 223 (20), 222 (lOO), 193 
(9), 192 (501, 177 (5), 176 (5) 

0- Acetylcorypallme (6) GC/MS m/z (rel mt ) 236 (5),235 (33), 
234 (38), 193 (11), 192 (49), 177 (7), 151 (ll), 150(100), 135 (8), 121 
(81, 107 (6) 

0-Acetyhsocorypalhne (7) GC/MS m/z (rel mt ) 235 (24), 234 
(14),193(13),192(54),177(8),176(15),151(12),150(100),135(9), 
107 (6) 

GCdata 3,aO86,bO91,5,aO86,bO91,8,aO79,bO85,9,a 
066,b071,2,a100,b100,4,a067,b074,6,a188,b156,7,a 
188, b 156,0-TMB 3, a091, b 118,0-TMB 5,a091, b 118 

Structure of bractamme The physlcal data, reported for the P 
bracteatum alkaloid bractamme, tentatively ldentlfied as an 
isomer of corypalhne, are not compatible with any of the Isomers 
studled 3,5,8 and 9 For bractamme were e;lven mp 216”, HCl 
salt 143”, plcrate 184-185”, methlodlde 220-221” [S] 
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