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and (S)-Corydine Methyl Etherl) 
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Switzerland 
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Sunzwzary. Bulbocapnine methyl ether (2), on treatment with boron halides, affords the 
aporphine-l,Z-diol (3), the novel aporphines 5 and 6 or the phenanthrenc derivative 11 depending 
on the reaction conditions. 3 can be further transformed into corydine methyl ether (4); 6 has 
been converted to  corytuberine (8). Similarly, dehydrobulbocapnine methyl ether 9 was convertcd 
to 10. 

The aporphine alkaloid, (S)-bulbocapnine (l), can be easily isolated from the 
roots of Corydalis cava. Its substitution pattern, a methylenedioxy group on ring A, 
a hydroxy and a methoxy group on ring D, offers the possibility of manifold selective 
transformations to different semisynthetic aporphines. 

For our present studies, we decided to start from the known bulbocapnine methyl 
ether (2). Following earlier work with 1-hydrastine [l], we used boron trichloride as 
reagent, rather than boron tribromide, which seems to be less selective. 

As expected, the treatment of bulbocapnine methyl ether (2) with 2 mol of boron 
trichloride in dichloromethane a t  room temperature affords the known catecliol 3 
[a-41, which can be 0-methylated to the known corydine [3] and corydirie methyl 
ether (4) [a]. Under the conditions chosen, only a part of 2 is cleaved to the catechol 
3.  An increase of the ratio of boron trichloride to substrate does not improve the 
yield of 3, but rather favours the formation of the novel aporphine 6. Similarly, treat- 
ment of 2 with boron tribromide affords the diphenol 5. In both cases, the original 
methylenedioxy group opens and subsequently cyclizes to the oxygen at C(11), 
forming a 7-membered ring. The diphenol 5 can also be obtained, althougli in lower 
yield, directly from bulbocapnine (1) and boron tribromide. 

The structure assignements of compounds 5 and 6 containing a newly formed 7- 
membered, instead of the original 5-membered ring, is based on spectral as well as 
chemical evidences. In  the 1H-NMR. spectrum, the signals of the two protons of the 
methylenedioxy group, which appear as two well separated doublets, are very 
characteristic. In  the 5-membered ring compounds 1 and 2, the coupling constant is 
in the order of about 1.5 Hs [5], but increases significantly to ca. 6 Hz in the 7- 
membered ring compounds 5 and 6. Both compounds can be methylated to the same 
dimethyl ether 7. Prolonged hydrolysis of 7 with dilute hydrochloric acid gives the 
known aporphine alkaloid (S)-corytuberine (8) [6]. 

1) 

2) 

3) 
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The reactions described above have all been carricd out in analytical grade di- 
chlorometliane containing about 0.37; of ethanol as a stabilizer. Uiider the conditioni 
chosen, enough boron halide is etlianolyied to form the liydrohalidei of tlie apor- 
phines. After the forma.tion of tlie liydrolialide ialts, the boron halide 5eeiiis to attack 
tlie oxygen atom o f  the metliylenedioxy group at C(2) .  Further addition of boron 
halide favour5 thc formation of the dioxepin ring, possibly due to the verv close 
vicinity of the two oxygens a t  C ( l )  and C(11). The great eaie of formation of the 
7-membered ring may be further illustrated by the conversion of dehydrohulbocap- 
nine methyl ether (9) to  the highly strained 10 with boron tricliloride under similar 
conditioni. 

Scheme 2 
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In  dichloromethane free of ethanol [7], treatment of bulbocapnine methyl ether 
with boron tribromide affords a mixture of the diphenol 5 and the phenanthrene 
derivative 11. Acetylation of the mixture of 5 and 11 with acetic anhydrideandtri- 
ethylamine at  room temperature affords a mixture of the diacetoxy aporphine 12 
and the N, 0,O-triacetylphenanthrene derivative 13, which can be separated by 
chromatography. Both compounds can be obtained in pure from from the diphenol 
5 by treatment with acetic anhydride and triethylamine at  room temperature, or by 
refluxing in acetic anhydride respectively. 

Scheme 3 
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The formation of either 5 or 11 in ethanol-free dicliloromethane can be influenced 
by addition of acids or bases. The hydrobronlide of 2, when treated with boron tri- 
bromide, affords only diphenol 5, whereas reaction of the free base 2 with the same 
reagent, in the presence of a strong base (for instance 1,8-bis(dimethylarnino)naph- 
thalene) gives mainly the ring U-opened compound 11. Therefore, addition of boron 
tribromide on the nitrogen of 2 seems to be the initial step for opening of ring B. 
(Boron trichloride, under the same conditions, leaves the ring B intact.) This type 
of reaction could be of general use for preparing secondary amines, at  least in the 
aporphine field. 

We wish to  express our gratitude to Prof. A .  Battersby, Cambridge, for fruitful discussions. 
We are also grateful to our Ccntral Research Units, in particular to  Dr. W .  Arnold,  Dr. L.  Chopard- 
dit-Jean, Dr. A .  Dirscherl, Dr. G. Englert, Dr. M .  Grosjean, Mr. W .  Meister and Dr. W. Vetter for 
the analytical and spectral data and their interpretation. 

Experimental Part 
General remarks. Melting points (m.p.) were taken on a Toltoli apparatus and are not corrected. 

UV. spectra: taken in ethanol, i,,, in nm (log E ) .  IR. spectra: Becklnann I R  9, KBr, max in 
cm-l.1H-NMR. spectra: Vurian A-60, Varian HA 100, Bruker HX 90 E, Bruker HX 270. Chemical 
shifts in ppm (internal standard: tetramethylsilane, 8 = 0 ppm). Abbreviations: s = singulet, 
d = doublet, 'yn = multiplet, br. = broad, A B  = AB-system (A-values calculated according to  
[S]), J = coupling constant (Hz).  Mass spectra: A E I  MS 902, mass numbers in mje ,  relative 
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intensity in %in parentheses. Reactions were routinely monitorcd by TLC. (silicagel F 254 DC 
platts, chloroform/Z-propanol/acetic acid/water 2 : 2 : 0.6 : 0.4). Other abbreviations: RT. =: room 
temperature. 

solution CII (+)-hulbocapnine (1) 
(3.25 g) In dichloromctha.ne-') (320 mi) was stirred a t  RT. under argon and then treated with a 
solution of boron tribromide (5.67 ml) in dichloromethane (25 ml). The iiiixturc was stirred a t  RT. 
over night, carefullp treated n-ith methanol and evaporated to dryness. Thc residue was dissolved 
in methanol, heated for 5 iniii under reflux and evaporated again. This operation was repeated 
once more, the rcsidue was then dissolved in methanol and this solution concentrated to 80 ml. 
The  precipitated crystals were filtcred off to give 1.415 g (377;) of 5 as thc hydrobromide. Ke- 
crvstrtllization from methanol gave thc analytical sample : colorlctss tals, m,p.  253-255"' 

"-C39.2" (c = 0.50, €120). - NMR. (100 MHz, d-DMSO): 3.07 (s, K ; 5.53, 5.67 ( A B ,  2H, 
--C(8) and H-C(9)); 

9.15, 9.42 (Zs, IH each, ZOH). - MS.: 311 (M+, 43), 310 (loo), 309 (511, 268 (M-CM3NCH2. 71), 

C18H17N04. HBr (392.2) Calc. C 55.02 €I 4.63 N 3.57% Found C 55.03 €3 4.58 N 3.32% 

5 fvom 2. A solution of (+)-bulbocapninc methyl cthcr (1.53 g) in dichloromethane (150 ml) 
was stirred at  RT. under argon arid then treated with a solution of l)oron tribromide (2.58 ml) 
in dichloroincthane (9.0 nil). 'Yhe niixturc was stirred at RT. over night and then worked up and 
crystallized as described above to give 1.45 g (817h) of 5-hydrobromidc. 

(6a S)-/O-L11ethoxy7, 7 7-(nzet~~yiyleizedioxy)upoerphin-Z-oZ (6) fvonz 2. A solution of (+)-bulbocap- 
nine mcthyl ether (6.0 g) in dichloromethane (800 ml) was stirred at  30" under argon and then 
treated \Yith 120 ml of 1.96 nl boron trichloride in dichloroincthane solution. The temperature 
increased to 15' and the reaction mixture was stirred at this tcmpcrature for 1 h. 150 1111 of 
methanol was added carefully and the resulting solution evaporated to drpess .  Thc crystalline 
residue \vas licatctl in S5 ml of methanol under rcflus for 5 min and the precipitated crystals 
filtcrcd off to give 7.6 g (89'36) of 6 as hydrochloride. A sample was siispentlcd in methanol and 
stirred a t  R T .  for 5 h, aftcr which it was filtered off to give the analytical sample as colorless 
crystals: n1.p. 247-250", /:rx]g"-+42.5" (c  = 1.0, HzO). - UT'. (EtOH): 274 (4.06), 305 (3.68); 
(EtOH/0.01N NaOF1): 252 (4.24, 282 (4.06), 336 sh (3.53). - 111.: 3256 (OFI), 2538 (N+H), 1615, 
1593, 1.579, 1402 (aromatic rings), 1298, 1253, 1124, 1018 (aryl ethers), 820 (ortho-€€ arom.). - 
SMR. (90 ivllfz, d-DXISO): 3.02 (s, NCH3); 3.80 (s, 313, OCH3); 5.49, 5.70 (:In, 2H, J = 5.5, 
-OCI120-); 6.74 (s, l H ,  H-C(3)); 7.01, 7.09 ( A B ,  2H, J = 8.5, H-C(8) and H-C(9)); 9.58 
(s, 1 El, OH) .  - MS.: 325 ( -, 46), 324 [ioo), 310 (M-cH:~ ,  x), 293 (171, 282 ( M - C H ~ N C H ~ ,  
35), 2.52 (8). 
CI(IHIRSOI~. HCl (361.8) Calc. C 63.07 H 5.57 K 3.87% Found C 62.87 H 5.64 N 3.630,6 

16a S)-2,7O-Di~~iAoxy-7,1 I-(yneIh~~lenedioxy)a~oer~lzi~ze (7) fvoiiz 6. 6 g of 6-hydrochloride was  
trcatcd with saturated sodium hydrogcn carbonaie solution and extracted w t h  benzcnc to give 
5.4 g of the frec base. This material was dissolved in ether (100 ml), methanol (10 ml) and diazo- 
methane solution (100 ml). The mixture was stirred at  RT. for 3 days, evaporated to dryness 
and the rcsiduc crystallizecl from ether to give a first pure crop o f  7 (2.7 g) as colorless crystals. 
The inother liquor was cvaporatccl and the residue chromatographcd on aluiiiinium oxide (60 g, 
activity grade 111). Elution with bcnzene/hexane mixtures arid with bcnzcne alone gave, after 
evaporation, 2.5 g of crude 7. After crystallization from benzcnc/hcxanc, one obtains a second 
pure crop of 7 (2.0 g). Total amount of 7 :  4.7 g (83%). Recrystallisation from ether gave the 
analytical saniplc as colorless crystals: 1n.p. 136-138", I:a]g"+l43" (c = 1.0, CHC13). - UV.: 
276 (4.16), 305 (3.78). - IR.:  2794 (N-alkyl-CH), 1599, 1580, 1490 (aromatic rings), 1260, 1140, 
1080, 1018 (ai-yl ethers), 828 (orttio-1% arom.). - NRlR (90 MI-Iz, cl-DMSO): 2.44 (s, 3H, KC&); 
3.7s ( 5 ,  611, 2(>CI&); 5.45, 5.70 ( 4 B ,  21-1, J = 6, -OCI-IZO-); 6.75 (s ,  111, HLC(3));  6.92, 6.98 
(AH,  2 H ,  J :- 8.5, W-C(8) arid H-C(9)). - MS.: 339 (AT-+, 5 3 ) ,  338 (loo),  324 (M-CHa, 14), 

C~OHZIKO,I (339.4) Calc. C 70.78 1-1 6.24 N 4.13yL Fouiid C 70.48 1-1 6.39 S 3.860/;, 

(6n S ) - I ,  77-(MelhyZel2edioxy)nporphine-2, Io-cliol(5) feronz 1. 

6 ,  -OClizO-); 6.74 (s, l H ,  H-C(3)); 6.84, 6.96 (An, 2H, J = 

79 (14), 44 (79). 

307 (18), 296 ( M - C H ~ N C H Z ,  28) .  

~- 

') IVlien not otherwise stated, analytical grade dichloromcthane containing about 0.3 yh o f  
ethanol (from Meerck AG Darmstadt) was used. Ethanol can he easily detected by GLC. 
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7 f r o m  5. 1.4 g of 5 (as the frec base) was suspended in ether (200 ml), methanol (30 nil) and 
treated with 80 ml of diazomethane solution. The mixture was stirred at  RT. for 4 days and then 
evaporated to dryness. After crystallization from benzene/hexane, one obtains 970 mg of 7 as 
colorless crystals, 1n.p. 135-137'. 

(S)-Corytuberine (8) from 7. 3.0 g of 7 hydrochloride were dissolved in 1 N hydrochloric acid 
(60 ml) and heated under reflux for 24 h under argon. The reaction mixture was cooled, neutralized 
with saturated sodium hydrogen carbonate solution (70 nil) and extracted with two portions of 
150 ml of benzene. The combined extracts were washed with water (20 ml), saturated sodium 
chloride solution (50 ml), dried over sodium sulfate, filtered and evaporated to dryness to give 
2.2 g of a crystalline residue. TLC. (benzene/methanol4: 1) showed this rcsidue to contain mainly 
the starting material 7 plus a small amount of 6. This crude was treated with diazomethane for 
several hours, evaporated and crystallized from ether/hexane to give 2.05 g (75%) of pure re- 
covered 7. The aqueous phase o€ the above work-up was extracted with six portions of chloroform 
(120 ml each). The combined extracts were washed with saturated sodium chloride solution, 
dried over sodium sulfate, filtered and evaporated to dryness to give 438 mg of a crude oil. This 
oil was dissolved in 50 ml of ethanol and this solution concentrated to 20 ml. The precipitated 
crystals were filtered off to give 8 (0.2 g) as grey-tanned crystals: m.p. 235-238", [ct]g"+334" 
(c = 0.1, ethanol). Recrystallization from ethanol gave the analytical sample as colorless crystals: 
m.p. 238-240", [ct]g"+344" (c = 0.1, methanol). - UV. (EtOH/O.Olx HCI): 225 (4.59), 268 (4.14), 
276 sh (4.11), 304 (3.85); (EtOH/O.Olx NaOH): 228 sh (4.58), 272 (3.99), 280 (3.99), 318 (3.93). - 
IR.: 3642 (OH), 1249 (aryl ether). - NMR. (100 MHz, d-DiMSO): 2.57 (s, 3H, NCH3); 3.74 (s, 
6H,  2OCH3); 6.63 (s, l H ,  H-C(3)); 6.65, 6.79 ( A B ,  2H, J = 8, H-C(8) and H-C(9)); 10.15 
(br., ZH, ZOH). - MS.: 327 (M+,  loo), 312 (M-CH3, 81), 284 (M-CH~NCHZ, 22), 44 (6). 

CI9HzlN04 (327.4) Calc. C 69.71 H 6.47 N 4.28% Found C 69.83 H 6.58 N 4.24% 

When the reaction time was prolonged to 72 h and stronger acid (2N HCI) was used, some 
racemisation was observed. 

(6a S)-IO, Il-)3imethoxyaporphine-l, Z-diol(3)from 25). A solution of (+)-bulbocapnine methyl 
ether (3.06 g) in dichloromethane (306 ml) was stirred at  RT. under argon and then treated with 
5.8 ml of 2 . 3 4 ~  boron trichloride in dichloromethane solution. The mixture was stirred at RT. for 
18 h, carefully treated with methanol and evaporated to dryness. The rcsidue was dissolved in 
methanol and this solution heated under reflux for 5 min and again evaporated to dryness. This 
operation was repeated twice to give a crude product, which by TLC. (silicagel; chloroform/ 
2-propanol/acetic acid/water 2 :  2 : 0,6: 0.4) contains two main products (2 and 3) and a minor 
product (6). This crude was mixed with 5% borax solution (150 ml) and ethyl acetate (250 ml) and 
stirred for 3 h. The borax solution was separated and the ethyl acetate layer treated again with 576 
borax solution as described above. This operation was repcated once more, after which the combi- 
ned ethyl acetate layers were washed with saturated sodium chloride solution, dried over sodium 
sulfate, filtered and evaporated to dryness to give 2.3 g (7576) of recovered 2. The combined 
borax solutions were acidified with hydrochloric acid and extractcd with chloroform for 18 h in a 
continous extraction apparatus. Evaporation of the chloroform and crystallisation of the residue 
from methanol/ether gave 0.71 g of 3-hydrochloride. Recrystallization from methanol/ether gave 
the analytical sample as colorless crystals: ni.p. 215-218", [~(]2,2"+178.9~ (c = 1.0, methanol). - 
NMR. (100 MHz, d-DMSO): 2.98 (s ,  NCH3); 3.66 (s, 3H, OCH3); 3.83 (s, 3H, OCH3); 6.72 ( s ,  
1H, 13-C(3)); 7.07, 7.19 ( A B ,  213, J = 8.5, H-C(8) and H-C(9)); 8.55, 9.20 (Zs ,  1 H  each, 2OH) ;  
11.5 (br., l H ,  HC1). - MS.: 327 (AT+, loo), 326 (47), 312 (M-CH3, 66), 296 (M-OCH3, 89). 

C19H21N04 * HCI (363.8) Calc. C 62.72 13 6.09 N 3.85% Found C 62.72 H 6.06 N 3.73% 

(S)-Corydine methyl ether (4) from 3. From 0.9 g of 3-hydrochloride the free base was prepared 
in the usual way and dissolved in methanol (60 ml). Diazomethane solution (250 ml) was added 
and the mixture was allowed to  stand a t  RT. for several days. The solution was evaporated and 
the residue chromatographed on aluminium oxide (act. grade 111). Elution with benzene and 
benzenelmethanol 95:5 mixture afforded 0.8 g of an oil. The hydrochloride was prepared in 

5 )  The first trials for this ether cleavage were done by Dr. S. I'eitel from Hofjwzann-La Hoche 
Inc., Nutley N. J., USA. We thank our colleague for the communication of his results (cf. [4]). 
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acetone to give 457 nig of colorless crystals. Recrystallization from methanol/ether and heating 
under reflux in acetone gave the analytical sample of 4-hydrochloride: m.p. 262", [ajg0+209.4" 
(C = 1.0, methanol). - UV.: 224 (4.61), 270 (4.16), 300 sh (3.71). - KMK. (90 MHz, d-DMSO): 
2.97 (s, 3H,  NCH3); 3.59, 3.62, 3.82, 3.84 (4s, 3 H  each, 4OCH3); 6.93 (s, l H ,  H-C(3)); 7.03, 
7.09 ( A R ,  2H, J = 8.5, H-C(8) and H-C(9)); 11.6 (br,, l H ,  HCI). --&'IS.: 3.55 (M+,  58), 354 (21), 

C23152sN04. HC1 (391.9) Calc. C 64.36 I 3  6.69 N 3.57% Found C 64.42 H 6.64 N 3.50% 

( 6 a  S ) - I ,  I I - (Methyle~zedio~y)a~orphine-2,70-diol  diacetate (12) from 5. .4 suspcnsion of 5-hydro- 
bromide (0.6 g) in dichloromethane (60 ml) was treated with tricthylamiric (4.3 ml) and acetic 
anhydridc (1.45 nil). The mixture was stirred at  RT. for 3 h, washed with water, dried over sodium 
sulfate, filtered and evaporated to dryness. The residue (0.6 g) was chromatographed on silicagel 
(20 g, 0.2-0.5 mm). Elution with benzene containing 1 to 3% methanol aIforded 0.5 g of an oil 
which was crystallized from isopropyl ether to give 379 mg of crystallinc. 12, m.p. 121-125". 
Two recrystallizations frorn 2-propanol gave the analytical sample: in. p. 125-127", [aj:' - 18.4" 
(C = 0.91, CHC13). - UV. (EtOH): 275 (3.96), 313 sh (3.42); (EtOH/O.OlN S a O H ) :  248 (4.25), 
281 (3.90), 325 (3.51). - IR. :  2820 (N-allryl-CH), 1772, 1598, 1504, 1498 (aromatic rings), 1218 
(ester), 1732, 1022 (aryl ether). - NMR. (100 MHz, CDC13): 2.30 (s, 611, 2C.OCH3); 2.53 (s, 3H,  
NCH3); 5.37, 5.58 ( A B ,  2H,  J = 6, -OCH,O-); 6.77 (s, I H ,  H-C(3)); 6.94 (s, 2H,  H-C(8) and 
H-C(9)). - MS.: 395 (M+,  43), 394 (48), 352 (M-CHsNHCI-12, loo),  336 (352LC2H20, 16); 310 
(65), 268 (310-CzHz0, 26), 238 (268-CH20, 17). 

Cz2H21N06 (395.4) Calc. C 66.83 H 5.35 N 3.54% Found C 66.78 H 5.40 N 3.400/, 

340 (&I- CH3, 95), 324 ( M -  CH30, 100). 

7-~2-(:l;lethylacetamido)t:thyl]-4,5-methylenedio~y?phena~~threne-3,6-dioZ diacetate (13) from 5.  
5-hydrobromide (0.6 g), acetic anhydride (30 ml) and pyridine (0.35 ml) were heated togcthcr 
under reflux for 3 h and then evaporated to  dryness. The rcsiduc was dissolved in benzene, 
washed with saturated sodium hydrogen carbonate solution, dried ovcr sodium sulfate, filtered 
and evaporated to dryness. After recrystallization from isopropyl ether, one obtains 590 mg of 13 
as beige tanned crystals, m. p. 122-127". Recrystallization from ether gave thc analytical sample : 
m.p. 126-130". - UV.: 255 (4.64), 283 (4.31), 302 (4.16), 316 (4.21), 330 sh (3.35), 347 (3.49), 
365 (3.51). - IR.: 1776, 1765, 1220 (ester), 1646 (amide), 1596, 1539, 1510, 1478 (aromatic rings), 
1133, 1014 (aryl ether), 852 (ortho-I-I arom.). - NMR. (60 MIlz,  CYC13) :1.90 (s, 1/4H, NCOCIIJ, 
rotamer I ) ;  2.06 (s, 3/4H, NCOCH3, rotainer 11); 2.38 (s, 6 H ,  2OCH3); 2.76 (s, 3/4H, NCH3, 
rotamer 11); 2.96 (s, 1/4H, E-CH3, rotamer I ) ;  3.1 to  3.8 ( ~ n ,  4H, CW2CHz); 5.59 (J, 2H, -0CH20-); 
7.17 (s, l/4H, R-C(2), rotamer I ) ;  7.23 (s, 3/4H, H-C(2), rotamcr I T ) ;  7.33, 7.59 ( A B ,  2H, J = 9, 
H-C(7) and H-C(8)); 7.71, 8.08 ( A D ,  2H, J = 9, H-C(9) and H-C(10)). -- MS.: 437 (M+,  9), 

C2H20, loo), 267 (38), 44 (63). 
395 (dZ-C2H20, 12), 364 (M-CH~NHCOCHB, 19), 322 (364-CzH20, 42), 309 (15), 280 (322- 

C24H23N07 (437.4) Calc,. C 65.90 1% 5.30 N 3.20% Found C 65.97 H 5.28 N 3.04% 

Mixture of5 and llfroi?z 2. A solution of (-+)-bulbocapnine methyl cthcr (1.02 g) in dichloro- 
methane (100 nil, made ethanol-free by filtering through basic aluminium oxide (act. grade I [7j)) 
was stirred a t  RT. unter argon and then treated with a solution of boron tribroniide (1.2 ml) in 
dichloromethane (6 i d ,  purified as above). The mixture was stirred at  KT. for 18 h, carefully 
treated with methanol and evaporated to dryness. The residue was dissolved in methanol, hcated 
5 niin under reflux and again evaporated to dryness. After this opcration was repeated once 
more, the residue was dissolved in methanol and this solution concentrated to 50 ml. The precipi- 
tated crystals were filtered off to give 0.9 g of a mixture of the hydrobromides of 5 and 11. To 
acetylate this material, it  was suspended in dichloromethanc (100 ml) and treated wjth triethyl- 
aminc (6.5 ml) and acetic anhydride (2.2 ml). The mixture was stirred a t  KT. for 2 11, mashed 
with water, dried over sodium sulfate, filtered and evaporatcd to dryness a t  35.. The residue was 
chromatographed on silicagel (0.2-0.5 nim). The chromatogramm was monitored by TLC. (sili- 
cagel; benzene/triethylamine/methanol 6 : 3.5 : 0.5). The fractions eluted with benzene containing 
0.5 to 1% of methanol gave, after evaporation, 345 mg of an oil, which was crystallized from 
isopropyl ether to give pure 13 (0.3 g) as colorless crystals: 1n.p. 125-130". This material was 
identical with a sample prepared directly from 5. Latter fractions of the chromatography eluted 
with benzene containing 576 of methanol gave, after evaporation, 149 mg of an oil which was 
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crystallized from isopropyl ether to give pure 12 (93 mg) as colorless crystals: m.p. 119-125O. 
This material was identical with the product prepared directly from 5 .  

When instead of the free base, the hydrobromide of 2 was used and treated as above, only 
5 and no 11 was formed. 

l-[Z-(Methylamino)ethyl]-4,5-methyle~zedzoxyphenanthrene-3.6-di0l (11) from 2. ( + j-Bulbo- 
capnine methyl ether (339 mg) and 1, 8-bis(dimethylamino)naphthalene (235 mg) [9] in dichloro- 
methane (34 ml, made ethanol-free as described above) were stirred a t  RT. under argon, and 
then treated with boron tribromide (0.57 ml). The mixture was stirred at  RT. for 18 h, carefully 
treated with methanol and evaporated to dryness. The residue was dissolved in methanol, heated 
under reflux for 5 min and evaporated again. This operation was repeated once more, after 
which the residue was dissolved in methanol anti this solution concentrated to  20 ml. The precipi- 
tated crystals were filtered off to givc 0.2 g of 11-hydrobromicle. Recrystallization from methanol 
gave thc analytical sample as grey-tanned crystals: m.p.  280-283". - UV. (EtOH/O.Ol N HCI) : 
244 (4.49), 262 (4.71), 298 (4.00), 311 (4.13), 324 (4.21), 345 (3.38), 363 (3.58), 382 (3.67); (EtOH/ 
0.01 NaOH): 252 (4.65), 271 (4.64), 340 sh (4.21), 351 (4.26), 385 (3.75). - NMR. (270 MHz, 
d-DMSO): 2.63 (s, 3H,  NCHS); 3.10 t o  3.24 and 3.28 to 3.42 (Zm, 2H each, CH2CH2); 5.67 (s, 
2H,  -0CH2O-); 7.20 (s, 1H, H-C(2)); 7.26, 7.57 (AB ,  2H, J = 8.3, H-C(7) and H-C(8)); 
7.59, 7.74 (AB,  2H, J = 9.5, H-C(9) and H-C(10)); 8.64 (br., 2H, N+H*); 9.37, 9.40 (Zs, 1 H  
each,2OH).-MS.:311(M-+,6),268 (iTfGCH3NCH2,78),237 (6),165 (4),152(9),44(CH2=N+HCH3, 

C18I117N04. HBr (392.2) Calc. C 55.12 H 4.63 S 3.57% Found C 55.10 H 4.59 N 3.35% 

6a, 7-Didehydro-10-methoxy-1, 1 l-(rnethylenedioxy)aporphin-2-ol (10) f r o m  6a, 7-didehydrobulbo- 
capnine methyl ether (9). A4 solution of didehydrobulbocapnine methyl ether (9, 337 mg) [lo] in 
dichloromethane (35 ml) was stirred at  - 10" under argon and then treated with 5.3 ml of 1 . 8 9 ~  
boron trichloride in dichloromethane solution. The mixture was stirred for 0.5 h at  RT. and then 
again treated with 1.0 ml of 1.89111 boron trichloride solution. The mixture was stirred for another 
0.5 h, carefully treated with methanol and evaporated to dryness. The residue was dissolved in 
methanol, heated under reflux for 5 min and evaporated again. The resulting residue was crys- 
tallized from methanol/dichloromethane to  give 235 mg of crude 10 as the hydrochloride, m.p.  
206-210" (dec.). The free base was prepared with saturatcd sodium hydrogen carbonate solution 
and extracted with chloroform. The chloroform was evaporated and the residue chromatographed 
on 5 g of aluminium oxide (activity grade 111). Elution with dichloromethane and dichloro- 
rnethane/methanol 4 : l  afforded, after evaporation,l46 mg of 10 as an oil. - NMR. (100 MHz, 
CDC13): 3.03 (s, 3H, NCH3); 3.15 to 3.35 (nz, 4H, CH2CH2); 3.95 (s, 3H, OCH3); 5.69 (s, 2H, 
-0CH20-j; 6.51 (s, l H ,  H-C(7j); 7.00 (s, l H ,  H-C(3)); 7.18, 7.30 ( A B ,  2H, J =8.5, H-C(8) 
and H-C(9)). - MS.: 323 (M+, 83), 308 (M-CH3, 100), 280 (M-CHsNCHz, 6), 161 (9). 

100). 
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