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Komplexe, C,H,NiC,H, und C,H,PdC,H,, nach Geschwindigkeitsgesetzen unter- 
schiedlicher Ordnung verlaufen, diirfte in erster Linie in sterischen Faktoren zu 
suchen sein. 

Im Gang befindliche Arbeiten sollen weiteren Aufschluss uber den Mechanismus 
der hier diskutierten Reaktionen, und zwar insbesondere iiber die Natur der einzelnen 
Zwischenverbindungen und die Struktur der organischen Reaktionsprodukte, er- 
bringen. 

Frau Monika Mahrer danken wir sehr herzlich fur ihre geschickte experimentelle Mitarbeit. 
Der Schweizerische Nationalfonds unterstiitzte in grosszugigcr Weise die vorliegenden Unter- 
suchungen. 

Experimentelles. Die kinetischen Untcrsuchungen miissen unter volligem Ausschluss von Luft 
durchgefiihrt werden. Die Darstellung der Ausgangskomplexe C,H,NiC,H, [8] [9] und C,H,PdC,H5 
[9] [lo] erfolgte nach Literaturangaben. Die verwendeten Phosphite waren Handelsprodukte der 
Fa. Fluka ; sie wurden durch sorgfaltige Destillation unter N, nochmals gereinigt. Fiir genauere 
Angaben bezuglich der Durchfiihrung der Geschwindigkeitsmessungen siehe [6]. 
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54. The Conversion of Isoindolobenzazepines into Dibenzazecines: 
A new Synthesis of a-Allocryptopine from Schbpf’s Base VI 

by S .  Teitel, J. Borgese and A. Brossi 
Chemical Research Department, Hoffmann-La Roche Inc., Nutley, N. J. 07110 

(27. XII. 72) 

Zusammenfassung. Der Hofmann’sche Abbau des Brommethylates 1 der t Schopf-Base VI * 
gibt zwei ungesattigte Basen, fur welche die Strukturen 2 und 3 abgeleitet wurden. Das logliedrige 
cis-Dibenzazecin 3 konnte in schlechter Ausbeute in das Protopinalkaloid cc-Allocryptopin 6 
iibergefiihrt werden. 

The tetracyclic benzazepino-isoindole known as Schopf’s base VI can be prepared 
readily from commercially available b-hydrastine [l] and is, therefore, a convenient 
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intermediate for further chemical transformations. In this paper we report our studies 
of the Hojmann elimination of its methobromide 1. The latter was obtained in almost 
quantitative yield1) from Schopf’s base VI by treatment with methyl bromide in 
acetone solution. The conversion of methobromide 1 into its quaternary base was 
accomplished by passing an aqueous solution of 1 through an ion-exchange column 
pretreated with sodium hydroxide [a]. The pooled aqueous eluates were degraded as 
described by Pynzalz [3] to give two isomeric bases (C,1H,3N0,) as major degradation 
products which were readily separated by chromatography on silica gel. The early 

Me 

3 

The almost quantitative yield of a methobromide and the analysis of its NMR. spectrum 
suggest that the stereochemistry of the methyl group and the adjacent hydrogen atom a t  the 
tertiary carbon atom is very probably cis. 
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ethyl acetate eluates afforded a crystaline base, m.p. 79", for which the iso-indoline 
structure 2 could be assigned on the basis of its UV. spectrum and a detailed NMR. 
analysis (see Experimental). The presence of a vinyl group in compound 2 is due to 
the abstraction of a proton from the benzylic 8-position and rupture of the C(7)-N(6)- 
bond. After further chromatography the base (m.p. 121-122") isolated wasshown to be 
isomeric with 2, suggesting that it had the ten-membered tetrahydro-dibenzazecine 
structure 3 with a cis-configuration at  the ethylene bridge between the two substi- 
tuted aromatic moieties. The NMR. data reported in the experimental section account 
for all the protons present in this molecule and the cis-configuration is strongly 
supported by the vinylic protons present a t  6 6.60 and 6.70. Whereas isomeric trans- 
fused dibenzazecines have been obtained from berberine alkaloids [4] [5], this is the 
first time that a cis-substituted isomer of this type has been isolated. Chemical proof for 
the assigned ten-membered cis-structure of 3 was obtained by identifying its dihydro 
product 4 obtained by catalytic reduction, with the reduction product of Rmsell's 
trans-compound 5 [Z]. 

The difference in behavior of the N-oxides of the cis-dibenzazecine 3 and Russell's 
trans-dibenzazecine 5 is noteworthy. The latter has been reported by Haworth et al. 
[6] to be converted in good yield into the protopine alkaloid a-allocryptopine (6) by 
acid catalysis involving a trans-annular reaction. The low-yield conversion of the 
N-oxide of the cis-isomer 3 into cc-allocryptopine (6) by acid catalysis herein reported 
involves side reactions. The initial step in this conversion might involve isomerization 
of the cis-N-oxide into its isomeric trans-N-oxide followed by a trans-annular shift 
of the oxygen function, suggested by the fact that after short exposure of the cis- 
isomer to acid, TLC. analysis indicates the presence of material very probably identical 
with the isomeric trans-N-oxide. 

Experimental. - All melting points (uncorrected) were taken on a Kofler microscope hot 
stagc. The UV. spectra were measurcd with a Carey recording spectrophotometer Model 14M 
and the NMR. spectra were obtained with a Vaarian Model HA-100 spectrophotomcter using 
tetramethylsilane as internal reference unless otherwise noted. Chemical shifts are reported in 6 
with the following abbreviations: (s) singlet, (m) multiplet, ( t )  triplet, (q) quartet, (b) broad. 
Extracts of the products in organic solvents were washed with water and dried over anhydrous 
sodium sulfate prior to evaporation. 

3,4-Dimethoxy-lO.l l-methylenedioxy-7,8,13. l3a-tetrahydro-5HH-benzo[4, 5]azepino[Z, 1-aliso- 
indole methobromide hemihydrate (1). To a solution of 5.0 g (0.0147 mol) of Schopf's Base VI in 
700 ml of acetone was added 13.9 g (0.147 mol) of methyl bromide in  25 ml of acetone. After 
standing a t  room temperature 24 h, the white crystals were filtered off, washed with 200 ml of 
acetone and dried t o  give 5.9 g (95%) of 1, m.p. 223-225" (dec.); NMR. ((CD,),SO) 6 2.07 (s, 3H, 
CH,N), 3.78 (s, 6H, 2CH,O), 5.03 (s, 2H, ArCH,N), 5.18 (t. l H ,  J = 4 Hz, CHN), 5.92 (s, ZH, 
OCH,O), 6.64, 7.06 (s, ZH, aromatic), 6.96, 7.04 ( A B ,  ZH, Jortho = 8 Hz, aromatic). 

C,1H,,BrN04, 0.5 H,O Calc. C 56.90 H 5.46 N 3.16% 
(443.30) Fd. ,, 56.75 ,, 5.45 ,, 3.12% 

4,5-Dimethoxy-2-methyZ-l-[ (3,4-methyZenedioxy)-6-vinyl-benzy~-isoindoline (2) and cis-3,4-di- 
methoxy-6-nzethyl-l0,7 i'-methyZenedioxy-5,6,7,8-tetrahydro-dibenzo[c, glazecine (3). A solution of 2.0 g 
(0.0045 mol) of (1) in 100 ml of distilled water was run through a column of 14.0 g of IRA-400 
resin (which had been previously treated with 280 ml of 10% sodium hydroxide and washed with 
280 ml of distilled water). The solution was collected under nitrogen, and the column was then 
washed with 50 ml of distilled water. The original solution and washings were evaporated under 
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reduced pressure as described by Russell [2] to give 1.6 g of crude product, which was chromato- 
graphed on silica gel using ethyl acetate as eluant. The early fractions gave 0.38 g (24%) of 2 :  
m.p. 79". UV. (8 ) :  264 (10,500), 306 nm (5000). NMR. (CDCl,): 6 2.38 (s, 3H, CH,N), 2.97 

3.77 (5, 3H, CH,O), 3.79 (s, 3H, CH,O), 5.14, 5.47, 6.98 ( A M X ,  3H, Jam gem 1.5 Hz, J G s  c is  
11 Hz, Jmz t~ans 17.5 Hz, CH, = CH,Hm), 5.90 (s, ZH, OCH,O), 6.49, 6.67 ( A B ,  ZH, Jortho = 
8.5 Hz, aromatic), 6.71, 6.98 (s, 2H, aromatic). 

CZ1H,,NO4 (353.42) Calc. C 71.37 H 6.56 N 3.96% Found C 71.19 H 6.69 N 3.82% 

The later fractions afforded 0.63 g (39%) of 3: m.p. 121-122". UV. l ~ ~ ~ h e x a n e  ( E )  : 295 nm 
(6360). 2.z\'H ( E ) :  294 nm (7000). NMR. (CDCI,): 6 2.34 (s, 3H, CH,N), 3.48 (s, 2H, CH,), 3.62, 
3.64 (s, 6H, CH,O), 5.80 (s, ZH, OCH,O), 6.42, 6.48 (s, 2H, aromatic), 6.67 (s, 2H, aromatic), 

C2,H,,N04 (353.40) Calc. C 71.37 H 6.56 N 3.96% Found C 71.6 H 6.63 N 3.92% 

3,4-L)imethoxy-6-~zethy1-70,1'7-methyEenedioxy-5,6,7,8,14,15-hexahydro-dibenzo[c, glazecine (4). 
A solution of 0.1 g (0.29 mmol) of 3 in4.0 ml of 3~ HCl was hydrogenated in the presence of Adam's 
catalyst. The catalyst was removed by filtration, and the filtrate was rendered alkaline with 
ammonium hydroxide and extracted with ether. The residue, after removal of the ether, was 
crystallized from ether/ligroin to  give 0.06 g (60%) of 4: m.p. 127-128" (lit. 129'). NMR. (CDCI,) 

3.85 (s, 2H, CH,), 5.87 (s, ZH, O-CH,-O), 6.13, 6.67 (s, ZH, aromatic), 6.79, 6.84 ( A B ,  ZH, 

C,,H,,N04 (355.43) Calc. C 70.96 H 7.09 N 3.94% Found C 70.85 H 7.06 N 3.90% 

This base is identical by mixed m.p. and TLC. with a sample prepared by catalytic reduction 
of the trans isomer 5 reported by Russell [2] and described below. 

Trans-3,4-dimethoxy-6-methyZ-~O,17-methylenedioxy-5,6,7,8-tetrahydro-dibenzo[c, g]azecine (5). 
Compound 5 was prepared as described by Russell  [2] and crystallized from ethyl acetate to  give 
m.p. 134-135" (lit. 135'). UV. ~ ~ ~ ~ h e X I L n e  ( E )  281 nm (9500), ngL?H ( E ) :  233 nm (12,600). NMR. 
(CDCl,) B 2.2 (s, 3H, CH,N), 2.72 (s, 4H, CH,CH,), 3.67 (s, 2H, CH,), 3.78 (s, 3H, CH,O), 3.84 
(s, 3H, CH,O), 5.87 (s, 2H, OCH,O), 6.38, 7.09 ( A B ,  ZH, Jtr,,, = 16.5 Hz, CH=CH), 6.60, 6.68 
(s, 2H, aromatic), 6.87 (s, 2H, aromatic). 

Conversion of 5 into its N-oxide followed by acid catalyzed rearrangement by procedures 
reported by Haworth & Perkin [6] afforded a-allocryptopine (6) ,  m.p. 158-159", NMR. (CDCl,) 

(s, 3H, OCH,), 5.92 (s, ZH, 0-CH,-0), 6.62, 6.94 (s, 2H, aromatic), 6.81, 6.84 ( A B ,  ZH, aro- 
matic). 

C,,H,,NO, (369.40) Calc. C 68.28 H 6.28 p.T 3.79% Found C 68.02 H 6.29 N 3.62% 

N-Oxide of 3. A solution of 2.0 g (5.6 mmol) of 3 in 20 ml of chloroform was gradually added 
to  a solution of 1.25 g (6.2 mmol) of 85% m-chloroperbenzoic acid in 100 ml of ether while the 
temperature was maintained below 5" by immersion in an ice bath. After remaining overnight 
in the refrigerator a t  5", the mixture was stirred with 24 ml of 10% sodium hydroxide a t  room 
temperature for 2 h, the resulting solid was collected, dricd, and recrystallized from chloroform 
ether to give 1.8 g (90%) of N-oxide, n1.p. 109-110": NMR. (CDCl,): 8 3.23 (s, 4H, CH,CH,), 

(5, 2H, aromatic), 6.69, 6.85 ( A B ,  211, Jortbo = 8.5 IIz) ,  6.79 (s, ZH, CH=CH). 

C,,H,,N,O, (369.40) Calc. C 68.28 H 6.28 N 3.79% Found C 67.98 H 6.32 N 3.54% 

Conversion of 3 N-oxide into cc-allocryptofiine (6). A solution of 0.1 g (0.29 mmol) of 3 N-oxide 
in 1.5 ml of glacial acetic acid and 1.5 ml of concentrated hydrochloric acid was heated at  100" 
for 6 h. The pale yellow solution was diluted with water, made alkaline with potassium hydroxide, 
extracted with ether, washed and dried. The crude product was crystallized from ethyl acetate/ 
ligroin to give 0.015 g (15%) of cc-allocryptopine (6), m.p. 156-157', identical by mixed m.p. and 
TLC. with a sample prepared from 5.  

(d, ZH, J = 6.5 Hz, CH,CH), 3.59, 4.36 ( A B ,  ZH, J = 14 Hz, CH,N), 4.82 (m, l H ,  CH,CH), 

6.60, 6.70 (AB,  2H, Jcgs = 12 Hz, CH=CH). 

6 2.07 (s, 3H, N--OH,), 2.56-3.10 (m, 8H, CHZCH,), 3.74 (s, 3H,  OCH,), 3.81 (s, 3H, OCH,), 

Jortho = 9.0 Hz). 

8 1.89 (s, 3H, CHSN), 2.3-3.2 (w, 4H, CH,CH,), 3.6-3.8 (m, 4H, CH,), 3.77 (s, 3H, OCH,), 3.85 

3.47 (s, 3H, CH,N), 3.86 (s, 6H. 2CH,O), 4.75 (s, 2H, CH,), 5.92 (5, 21-1, OCH,O), 6.44, 6.74 
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55. Mbthylbne- 10 , l l -  et mbthyl- 1 1-prostaglandinel) 
par Pierre Voge12) et Pierre Crabbe 
Laboratoires de Recherche, Syntex S.A., 

Apartado Postal 10-820, Mexico 10, D.F., Mexique 

(10 173) 

Summary. The title compounds 6 and 7 have been prepared from a natural occurring 
PG-A, derivative. The structure and configuration of these novel prostaglandins are deduced 
from their mode of preparation and from their spectroscopic properties. 

Plusieurs dCriv6s des prostaglandines ont C t C  pr6par6s par synthbse totale [l], en 
faisant appel Q la mCthode d6veloppCe i Harvurd [Z]. Une autre voie d'accbs consiste 
B. utiliser les dCrivBs de la PG-A2, dCsormais disponibles en grandes quantitCs par 
extraction des gorgones de la famille Plexaura homornalla, originaires de la mer des 
Caraibes [3]. Ces composCs ont CtC utilisCs comme produits de d6part pour la pr6pa- 
ration des prostaglandines naturelles PG-E, et PG-F,, [4]. Le systbme c6tonique 
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7 :  ~ 1 =  ~2 = H 
3: R1 = CH,; R2 = COCH, 

6 :  R1 = R2 = H 

4 : R1 = CH,; R2 = COCH, 
5 :  R1 = CH,; R2 = H 
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