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Abstract: Roemeris hybride CL.1 DC. (Pepavereceae) of Turkish origin has yielded the -- 

new proeporphine alkaloida (-)-roemerielinone (3). (-)-isoorientelinone (4). (-)-iso- 

roemerialinone (2). (-)-11,12-dihydroorientelinone (51. (+)-8,9-dihydroisoroemerielinone 

(9, end (-)-a-rocrmehybrine (11). Catalytic reduction of (-I-isoorientelinone (4) led 

to (+)-8.9-dihydroisoorieutalinone (S, which corresponds to the partly characterized 

"(+I-dihydroorientelinone" originally obtained from Papever orientale. The previously 

known (-)-roehybrine (10) of undetermined structure was also reisolated. end its - 

structure was elucidated. Knowu proeporphines present are (-)-mecambrine (1., and C-j- 

orientelinone (2). The isolation of such pairs of diestereomeric proaporphinee es 

1 end 5, and 2 end >,polutsto the fact that enzyme catalyzed intramolecular oxidative 

coupling of .a specific tetrsoxygeneted tetrahydrobenzylisoquinoline may occur in either 

of two modes, depending upon the folding of the pendant bensylic ring. 

The genus Roemerle, belongiag to the botanical family Pepavereaese, is known to be rich in 

proaporphine end eporphine alkaloids.3 Siace Boemerie hybride (L.) DC. grows naturally in 

certain areas of western Turkey, it ves collected in April 1985. and its ethenolic extracts were 

studied for their alksloidel content. The present paper will be concerned solely with the pro- 

eporphines found in the plant. 

The first proeporphine isolated wes the known (-)-mecsmbrine (A), whose detailed lH NMB 

spectrum is now given for the first time around expression 1. Acid catalyzed rearrangement of 

this dienone supplied the eporphine (+)-mecambroline 1: (+)-1.2-methylenedioxy-lo-hydroxyepor- 

phine] .3 

The second proeporphine proved to be the somewhat unc-on (-)-orientelinone (2) which had 

previously been found -ng a few Pepever species (Papaveraceae).4 In our hands, acid catalyzed 

rearrangement of this alkaloid gave rise to (+)-isocorytuberine [P (+)-l,lO-dihydroq2,1l_dimetho- 

xyaporphine].3 The characterization of this dextrorotetory rearrangement product confirmed the 

C-6e S configuration of our (-)-orientelinone (2-j. 

Since it is known that the dienone-phenol rearrsngement proceeds with migration of ring A 

to that terminus of the dienone which lies syn to H-6e, the methoxyl group in ring D of (-)- 

orientelinone (2) is located et C-9. 
5 

An independent proof of the relative stereochemistry of 

(-)-orientelinone is provided by the NHR spectrum vhere the chemical shift difference (66) 

between the two adjacent olefinic protons of the bottom ring is relatively small. 0.46 p~rn.~ 

The nat two proeporphines we considered were the diastereomeric (-)-roerielinone (2) 

and (-)-isorwmerialiaonc (21. Besides (-)-orientelinone (2). these are the first waomeric 

proeporphine dienones known bearing sn extra oxygenated function in ring D. 

The mass spectra of (-J-roemerialinone (2) and (-J-isoroemerielinone (2) are quite similar 

to that for (-)-orientelinone (2). and present molecular ion n/z 341 which is 14 a.m.u. higher -- 

then the corresponding peak in the spectrum of 2. Significantly. the base peek for 1 and 2, 

E/L 326, is formed by facile loss of a methyl group from the molecular ion. An exactly similar 
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cleavage pattern is observed with (-)-orientalinone (2) where the bane peakm/z 312 corresponds 

to lose of a methyl from the molecular ion. 

The N?4R spectrum of (-)-roemerialinone has been eummarized around expreeaion 2. It ie 

related to that for (-)-orientalinone (21, especially in regard to the vinylic protons of rtig 

D.5 The two compounds must thus incorporate the identical relative etereochemietry. Since they 

alao show comparable CD curvea with maxima between 235 and 241 nm, they muet possesa the same 

C-6a S configuration. This conclueion wae further confirmed by acid catalyzed rearrangement of 

(-)-roemerialinone (2) to the aporphine (+I-N-methylhernagine 1% (+)-1,2,11-trimethoxy-lo- 

hydroxyaporphine] of known abaolute configuration.3 

The NMB. spectrum of (-)-ieoroemerialinone (2) differs significantly from that of (-)-roes+ 

riallnone (2) in the olefinic region. Tbe AS for the adjacent vinylic protons is 0.71 pp. which 

indicates that (-)-iaoroemerialinone (2) incorporatea the opposite configuration at the C-13 spi- 

ro center, so that the 11-methoxyl eubetituent on ring D is on the side opposite Ii-6a. 
6 

Tvo new dihydroproaporphineecontaining enone systems, namely (-)-11,12_dihydroorientalinme 

(5) and (+)-8,9-dihydroiaoroemerialinone (x). were also isolated in the present study. 

The maea spectrum of (-)-11.12-dihydroorfentalfnone (6) presents molecular peak m/z 329. __ 

and bane peak m/z 315. __ Both ions are larger by two a.m.u. from the corresponding onea in the 

spectrum of (-)-orientaliaone (1). 

The NMl spectrum of (-)-11,12_dihydroorientelinone (5) presented e complex aliphatic absorp 

tion pattern which could he interpreted through spin decoupling and NOE studies. Reciprocal 

NOg'a could be detected between H-8 (6 5.82) and B-6a (6 3.34). pointing to a syn relationship 

between these hydrogena. The negative specific rotation in such a eyn dihydroproaporphine is 

diagnostic of a C-6a S configuration.6 

(+I-8,9-Dihydroisoroemerialinone (21, the second dihydroproaporphine obtained, showed an NMR 

spectrum somewhet close to that for (-)-11.12-dihydroorientalinone (5). Chemical shifts assign- 

ments were again confirmed through spin decoupling and NOE experiments. The vinylic H-l2signal 

(6 5.72) is enhanced through irradiation of H-7B (6 1.87). while H-7B shows no NOE with H-6a 

(6 3.27). It followe that the double bond of ring D is situated anti to H-6a. The S absolute 

configuration at H-6a for 9 is readily derived from the positive specific rotation. 
6 

In order to further confirm the stereochemical assignments for our tvo natural dihydro- 

proaporphinea 5 and 2. a series of controlled catalytic hydrogenations were carried out. Reduc- 

tion of (-)-roemerialinone (3) using palladium oncarbon supplied (-)-11,12-dihydroroemerialinone - 

(1,. Analysis of the NnB spectrum of this material immediately indicated a syn relationship 

between H-6a and the double bond of ring D which bears the methoxyl eubstituent. With the 

exception of the C-l methoxyl absorption (6 3.74). this spectrum was extremely close to that of 

natural (-)-11.12-dihydroorientalinone (2). 

When e crude sample of (-)-orientalinone was subjected to similar catalytic reduction, two 

dihydro derivatives were obtained. The major product was (-)-11,12-dihydrborientalinone (5) 

identical in all respects vith the natural product. A minor component, houever. vae (+)-8,9- 

dihydroisoorientalinone (a). The NMR spectrum. ae well as the specific rotation and the CD curve, 

of this minor compound were very close to those for (+)-8.9-dihydroisoroenaerialinone (2). The 

characterization of fi testffiee to the presence of a emall wunt of (-)-ieoorientalinone (2) 

in our sample of crude (-)-orientaliaone (2). 

A useful NMR generalization at this stage is that the vinylic proton abeorptions for a pair 

of diaetereomeric dihydroproaporphines bearing an extra oxygenated function on ring D will 

appear at different chemical shifts. In the syn series, this proton will be found around 6 5.82, 

as in (-)-11,12-dihydronrientalinone (5) and (-I-11.12-dihydroroemerielinons (1). while the 

absorption falls near 6 5.72 in the anti series as exemplified by (+)-8,9-dihpdroieoroameridincne 

(2) and (+)-8,9-dihydroiaoorientalinone (a,. 

Comparison of the ~148 data and optical meeaurements of our (+)-8,9-dihpdroieoorientalinone 

(g) with Battersby's I'(+)-dihydroorientalinone" obtained from Pauaver orientale some twenty Yare 
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7 
ago. and for which no stereochemical assignments had been advanced, make.9 it evident that 

Battersby's compound corresponds to (+)-8,9_dihydroisoorientalinone (8). 

Turning now to the tetrahydroproaporphine ketones, the alkaloid (-)-roehybrine (10) was 

first isolated from E. hybrida which had been grown in a private garden in Csechoslovakla.8 

The compound bad been partially characterized at that time. It was recognized to possess an 

aromatic methoxyl group and a phenolic function, an N-methyl, a ketone, end an aliphatic methoxyl, 

based mainly upon an analysis of the mass spectral cleavage pattern. No firm conclusions could 

be reached concerning the exact structure and stereochemistry. Presently, we were fortunate 

enough in reisolating this alkaloid, whose NMli spectrum is now detailed around expression lo. 

NMR spin decoupling and NOE studies on (-)-roehybrine (10) showed that H-9 (6 4.021, which 

is gem to the aliphatic methoxyl. is ayn to H-70 (6 2.831, which is itself syn to H-6a (6 3.34). 

The equatorial orientation of the C-9 methoxyl was first indicated by the magnitude of the coup- 

ling constants between H-9 (6 4.02). and H-8 (6 2.34) and H-8,x (6 2.23). The 12.5 Ha coupling 

between H-9 (6 4.02) and IMax (6 2.23) is &cative of an axial-axial relationship, while the 

6.4 coupling between H-9 (6 4.02) and H-8 eq (6 2.34) reflects an axial-equatorial arrangement. 

The equatorial assignment for the C-9 methoxyl aubstituent was then further buttressed by the 

finding of large reciprocating NOE'e betveen H-9 (6 4.02) and H-7a (6 2.83). A further obeerva- 

tion in support of the sterie,assignment in ring D is the long range W coupling 

between H-8 eq (6 2.34) end H-lieq (6 1.80). 

The S absolute configuration at C-6a for base g may be deduced from the levorotatory nature 

of the compound, as well as from the CD curve which shows a maximum at 232 nm.6 

We have also found that (-)-roehybrine (10) is accompanied in the plant by its hitherto - 

unreported dihydro relative (-)-a-roemehybrine (11). Species 11 shows mass spectral molecular 

ion m/s 333 (21%) and base peak m/t 332. -- -- This fission pattern parallele that for (-)-roehybrine 

(10) where the base peak again corresponds to (M - l)+. - A generalization may be drawn at this 

point. When a ring D vinylic methoxyl substituent is present, as in species 2-2, the base peak 

corresponds to (M - 15)+ due to facile loss of the methoxyl methyl group. In alkaloids sand g 

on the other hand, where the ring D methoxyl is aliphatic, this loss of a methyl group is not as 

prominent and the base peak corresponds to (M - l)+. 

Just like roehybrine (g), a-roemehybrine (11) is levorotatory, and incorporates the C-6a - 

S configuration. 

We had recourse to extensive NMR decoupling and NOE studies in order to map out the stereo- 

chemical topography of ring D in (-)-a-roemehybrine (11). H-9 (6 3.58). vhich is geminal to the 

aliphatic methoxyl (6 3.43). must occupy an equatorial site since its coupling constants with the 

C-8 methylene protons are small (J8, 9 - 4.2 Ha, 

The aliphatic C-9 methoxyl is therefoie axial. 

J8 
eq.9 

- 4.0 Hz) and almost equal in magnitude. 

Theee conclusions were then confirmed by the 

detection of reciprocating NOE's of almost equal amplitude between H-9 (6 3.58). and H-Eax 

(6 1.74) and H-Eeq (6 2.17). Furthermore. H-Eeq (6 2.17) shows reciprocating NOE's with H-6a 

(6 3.16) and R-7a (6 2.97). Significantly, irradiation of the aliphatic methoxyl signal (6 3.43) 

also resulted in enhancement of H-8 (6 2.17) and H-7a (6 2.97). It follows that the spiro 

C-13 center has the same configuret% as in (-)-orientelinone (2) and (-)-roehybrine (s). 

NMR NOE measurements on (-)-a-roemehybrine (11) additionally attested to the chair conforma- - 

tion of ring D. Specifically, reciprocating NOE'o were observed between H-10 (6 3.76). H-a,, 

(6 1.74) and H-12aJ6 2.54). all of which are axial. A significant coupling vas also 

noted between H-8 eq (6 2.17) and H-12eq (6 1.55). Such a W long range interaction occurs when 

the cyclohexane ring is in a chair conformation. 

The presence in &. hybridr of diaatereomeric pairs such as (-)-orientalinone (2) and (-)- 

ieoorientalinone (A), and (-)-roemerialinone (2) and (-)-isoroemerialinone (2). points to the fact 

that enzyme catalyzed intramolecular oxidative coupling of a specific tetraoxygenated tetrahydro- 

benzylisoquinoline may occur in either of two modes, depending upon the folding of the pendant 

benzylic ring. 
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Important HHR NOE'B are 8-3 to MeO-2 (15%). MeO-2 to ~-3 (23%). N& to H-6a (21%). H-6a to H-7a 

(2%). H-7a to ~-6,s (4%). H-9 to H-7a (14%). H-7a to H-9 (4%). H-9 to A-8eq (4%). E-9 to MeO-9 

(17%). Mea-9 to H-9 (5%). 

(-)-a-Roemehybrine (11): ClgH27N04; X max (MeOH) 227 sh, 280 eh, 286 um (log E 4.12, 3.72, 3.53X 

m/z 333 cn+, -- 21). 332 (100). 318 (8). 316 (5). 302 (5). 290 (25). 274 (3). 272 (7), 258 (10). 

230 (19); [a]D -49. (c 0.15, MeOH). Important NMR NOE'e are MeO-2 to H-3 (20%). H-3 to MeO-2 
(14X), H-3 to ~-4a (6%). NM~ to H-6a (6%). E-6a to NHe (5%). H-6a to H-8,q (5%). H-8,q to E-ha 

(4%). A-6a to H-7a (2%). H-7Ci to H-8,q (2X), H-8,q to E-7a (1%). H-Beq to 8-9 (6%). H-9 to 8-8eq 

(6%). &o-9 to tl-8,q (5X), &o-9 to H-7a (1%). H-9 to H-8= (6%). H-8ax to H-9 (9x), H-8= to 

H-lOax (3%). H-10_ to H-8ax (7%). A-lOax to H-12= (4%). H-12= to 8-lOax (5%). H-8._ to H-l2ax 

(1%). 

Acid Rearrangement of ProaporphInee: Proaporphinee L, 2 and I, (4 mg of each) were dissolved 

separately in HOAc (3 mL) and cone HCl (2 drops) was added. After standing for 48 h, the eolu- 

tione were baeified with HaHCO3 and extracted with CHC13. The residues obtained after wapora- 

tion of the eolvvmt were purified by TLC. The yield of aporphine In each cane wae around 75%. 

Controlled Cetalytic Hydrogenation: Proaporphinee 2 (crude, 10 mg) was d*eeolved In Me08 (3 mL) 

and 5% PI/C ( 5 mg) added. The mixture was stirred In a hydrogen atmosphere for 13 min. Work-up 

including TLC,provided 2 (4.5 mg) end a (1 mg). Similar reduction of pure 2 (5 mg) provided 

enone I(3 mg). 
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