
Phytochemistry, 1973, Vol. 12, pp. 2513 to 2515. Pergamon Press. Printed in England. 

ADLUMIDICEINE AND ADLUMICEINE: 
NEW ALKALOIDS OF NARCEINE TYPE* 

VLADIMIR PREININGER, VIL~M SIMANEK, OLGA GA&CT and FRANTI~EK SANTAV~ 

Chemical Institute, Medical Faculty, Palacky University, Olomouc, Czechoslovakia 

and 

LADISLAV DOLEJS 

Institute of Organic Chemistry and Biochemistry, Czechoslovak Academy of Sciences, Prague, 
Czechoslovakia 

(Received 28 March 1973. Accepted 19 April 1973) 

Key Word Index-Papaver rhoeas; Coryaidis sempervirens; Papaveraceae; keto acids; enol lactone; quater- 
nary salts of phthalideisoquinoline alkaloids. 

Abstract-The structures of new alkaloids of narceine type, adlumidiceine (II), adlumiceine (III), and enol 
lactone of adlumidiceine (IV), isolated from Papaver rhoeas L. and Corydalis sempervirens (L.) Pers. (Papa- 
veraceae), were determined by PMR, MS and IR spectra. 

WHILE carrying out a systematic investigation of the alkaloids of the plant family Papaver- 
aceae, we have studied the plants Papaver rhoeas L. and Corydalis sempervirens (L.) Pers. 
Column chromatography on alumina (CHCl,-MeOH, 21: 4) of the extract from the species 
P. rhoeas L. afforded a new alkaloid called adlumidiceine, m.p. 244-246” (from MeOH), 

[G:,O nm (log E) 232sh (4*14), 294 (3.87) and 306sh (3.75); h$,ts M ethano*ic HC1 222sh (4*21), 
295 (3.73), 316 (3.74); XKa:s Methano’ic NaoH 230 (4*08), 289 (3*82), 307sh (3*72)] besides 
rhoeadine, rhoeagenine, isorhoeagenine, isorhoeagenine-glucoside, the papaverrubines-A 
and -E, (-)-N-methylstylopine and coptisine. The PMR spectrum of adlumidiceine in 
CDJCOOD exhibited a six proton singlet at 6 2.88 which was assigned to the N(Me)Z 
group and a multiplet at 6 2.8-3.5 (4H) attributable to the Ar-CH2-CH2-N fragment. The 
broad singlet at 6 4.00 (2H) can be assigned to an Ar-CH,-CO fragment, the two singlets at 
6 5.83 (2H) and 6.03 (2H) correspond to the OCH,O groups on rings A and D. The singlets 
at 8 6.57 (lH), 6.70 (1H) and the doublets at 6 6.88 (lH), 7.21 (1H) (Jortho 8.5 Hz) are attribu- 
table to the C5, C8, C5’ and C6’ aromatic protons. The IR spectrum in KBr showed the 
carbonyl frequency of a carboxylic group at 1691 cm-l (dimer) and aromatic double bond 
peaks at 1609 and 1585 cm-l; the spectrum resembled that of narceine (I) (Ref. 1). In the 
MS of adlumidiceine, the molecular ion is absent. The peak of the highest mass at 381*1211 
arises from the ionized molecule by loss of water and corresponds to the respective enol 
lactone C,,H,,NO, (th. 381.1212). The MS with fragments at m/e 336 [G9Hi206; 
M-(H,O + NHMe,)], 204 (&H,,NO,; a: R1 + Rz = O&H,),*, 177 (C9H504; b) and 

* Part LIX in the series “Isolation and Chemistry of the Alkaloids from Some Plants of the Family 
Papaveraceae”. For Part LVIII see PREININGER, V. and TOSNAROVA, V. (1973) Planta Medica 23,233. 

t Present address: Department of Chemistry, Faculty of Agriculture, University of Novi Sad, Yugoslavia. 
$ The mechanism of the formation of this ion is discussed in Ref.3. 

1 HOLUBEK, J. and STROUF, 0. (1966) Spectral Data and Physical Constants of Alkaloids, Vol. 11/370. 
Czechoslovak Academy of Sciences, Prague. 
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58 (CH2=NMe2) bears analogy to the MS of narceine2 and to those of the recently 
studied3 stilbene type methines of benzylisoquinoline alkaloids. On the basis of these data, 
adlumidiceine is attributable the structure IT. 

R5 R3 - R3 
(1) t?,+R2=OCH20; R3=Rq=R5=OMe (Y) R,=H;RP+R~=OCH~O (IY) R,= H; RZ+ R,=OCHPO 

fItI R,+RZ=Rs,+RS=OCHZO; R,=H (XT) R, = Rz= R,= OMe NII) R,= RP=R~=OM~ 
(III1 R,-RZ=OMe; R3=H; RqfRg:OCH20 

Adlumidiceine (II) was also isolated from C. sempervirens along with (-)-adlumine, 
bicuculine, capnoidine, protopine, oxysanguinarine and coptisine. Furthermore, a crystal- 
line product of m.p. 222-228” (from MeOH) was obtained (column chromatography on 
alumina; CHCI,-MeOH, 2 1: 4) which on PC and TLC (silica gel, alumina, different solvent 
systems) gave only one spot. The PMR and MS spectra showed that it is a mixture in the 
ratio of about 1: 1 of adlumidiceine (II) with substance III which we named adlumiceine. 
In the PMR spectrum of the mixture in CD,COOD, the chemical shifts of the signals 
assigned to the N-(Me),, Ar-CH,-CH,-N, Ar-CH,-CO, OCH,O (ring D) groups and to 
C5’, C6’ aromatic protons were in agreement with those of II. The two singlets at S 3.66 and 
3.75 related to the methoxyl groups (ring A); the singlets at S 6.60 and 6.77 are attributable 
to the C5 and C8 aromatic protons. The MS of the mixture showed besides the peaks of 
II the peaks of adlumiceine (III) at 397.1526 (C,,H,,NO,, th. 397.1526; M-18), 352 [M- 
(H,O + NHMe,)] and 220 (C13H18N02; a: R1 = R2 = Me). The fragments of mass 
177 (C9H504; b) and 58 (CH,=NMe,) are assumed to belong to both II and III. In the 
UV spectra of the compounds II and III, the position of the longest wavelength band 
corresponds to those of the similarly substituted benzoic or phthalic acids.4 

Besides the alkaloids II and III, the plant C. sempervirens yielded a substance (column 
chromatography on alumina; CHCl,) of m.p. 200-203” (from Et,O), hgEH nm (log e) 
224 (4*45), 238sh (4*39), 306 (4.14) and 388 (4.26)). The IR spectrum in KBr showed a 
strong band at 1785 cm-’ which is typical of the carbonyl frequency of a 5-membered 
lactone grouping.5 In the PMR spectrum in CDC13, the singlet at S 2.20 (6H) is assigned to 
the N(Me)z group and the multiplet at S 26-3.0 (4H) to the Ar-CH2-CH2-N fragment. 
The two singlets at S 6.00 (2H) and 6.20 (2H) are attributable to the methylenedioxy groups 

’ DOLE& L. and PREININGER, V. unpublished results, 
3 DOLEIS, L. and SLAVI’K, J. (1973) Org. Mass Spectros. in press. 
4 SANTAVL, F., HRUBAN, L., SIMANEK, V. and WALTEROVA, D. (1970) Coil. Czech. Chem. Comnucn. 35,2418. 
5 BELLAMY, L. J. (1968) Advances in Infrared Group Frequencies, p. 166, Methuen, London. 
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on rings A and D. The singlets at S 6.66 (lH), 6.83 (2H) and two doublets with Jortho 
8.0 Hz at 6 6.70 (1H) and 6.93 (IH) are ascribed to the four aromatic and one olefinic 
protons. The MS of this compound parallels that of II. On the basis of these data, structure 
IV has been assigned to the isolated enol lactone of adlumidiceine. This enol lactone IV has 
also not been known as yet. A compound identical with IV (from PMR, UV and IR spectra) 
has been prepared by alkalinization of the aqueous solution of capnoidine methiodide (V) 
with sodium hydroxide to pH N 14. 

From the alkaloids of narceine type, only narceine (I) was found6 in nature. The Hofmann 
degradation of narcotine methiodide (VI) affords’ narceine (I) via the enol lactone VII. 
The present enol lactone IV and the keto acids II and III indicate that the plants contain 
quaternary phthalideisoquinoline alkaloids. From the experiments it is to be seen that in 
alkaline medium these alkaloids pass very easily into the corresponding enol lactones which 
can be converted into the keto acids of the narceine type. 

Quaternary bases of alkaloids of the isoquinoline type have been frequently found in 
plants of the Papaveraceae; in recent years, Slavik et al. - 8 lo have isolated the alkaloid 
californidine, a quaternary base of the pavine type and numerous N-methyltetrahydroproto- 
berberinium alkaloids. 

EXPERIMENTAL 

For the isolation of alkaloids see Ref. 11. The m.ps have been determined on the Kofler block and are 
uncorrected. The UV spectra were measured on a Unicam SP. 700, the IR spectra on an Infrascan H-900, 
the PMR spectra on a Varian T-60 (tetramethylsilane as internal standard), and the MS on an AEI MS 902 
instrument. 

Capnoidine methiodide (V). Capnoidine (60 mg) was refluxed in a mixture of ACCN and Me1 (1: 1) for 
12 hr. After removal of the solvent by distillation. the comnound V. m.n. 200-202” (from MeOH) was ob- 
tained in quantitative yield. XEgH nm (log e) 22ish (4.42); 237sh (3.93), 295 (3.68); 326 (3.68); IR (KBr) 
1765 cm-’ (5-membered lactone grouping). 

The enol lacfone ofcupnoidine. The methiodide V (33 mg) was dissolved in 4 ml of HzO, made alkaline with 
20% NaOH to pH N 14 and extracted with EtzO; yield 8.5 mg. The IR and PMR spectra showed that this 
substance of m.p. 200-203” (from EttO) is identical with the enol lactone of adlumidiceine (IV). 
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