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THE NOVEL FORMATION OF A DIBENZOCYCLOHEPTA [b]PYRIDINE BY
AN ABNORMAL HOFMANN DEGRADATION OF A

DIPHENOLIC TETRAHYDROPROTOBERBERINIUM SALT

Pharmaceutical Institute, Tohoku University, Aobayama, Sendai, Japan

Heating coreximine methiodide (5) with methanolic
potassium hydroxide gave the secoprotoberberine (14)
and 5,5%a,6,7,8-pentahydro-3,1l-dihydroxy-2,10-di-
methoxybenz[b,e j-4H-azuleno[3,2,1-ij ]isoquinoline
(15), but not the methine base (10) usually formed by
Hofmann degradation. The possible biogenesis of these
two abnormal Hofmann degradation products from proto-

berberine alkaloids is discussed,

Previcusly, we reported that Hofmann degradation of the 9~ and ll-hydroxy-
7,8,13,13a~tetrahydroproteberberinium salts (1 and 2) by treatment with methanolic
potassium hydroxide afforded the secoprotoberberines (11 and 12} in addition to
the methine bases (6 and T) while the nonphenolic substrate (3) gave only the methine
base (8),1 This type of abnormal Hofmann degradation has been further investigated
and we now wish to report on the reaction of discretine methiodide {4) and core -

ximine methiodide (5) with methanolic potassium hydroxide.
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Heating discretine” methiodide (4) with 20 % methanclic potassium hydroxide for
4 hr on a water bath gave only the methine base (9) [5 (CDCIB) 5,05 (1H, dd y J

2 and 10 Hz, H:C=c:§), 5.37 (1H, dd, J 2 and 17 Hz, H:C:C;g

dd, J 10 and 17 Hz, —CI_-I_:CHz)J in 43 % yield, None of the secoprotoberberine

} and 7,11 {(1H,

(12) was detected by tlc, This fact is consistent with cur suggested mechanism on
the formation of the secoprotoberberine which invelves a phernolic hydroxyl group
either at the C - 9 ‘01" C - 11 position in the protoberberine system.1

On the other hand, treatment of coreximine” methiodide (5} with 20 % methanolic
potassium hydroxide for 4 hr gave no methine base {10) but afforded instead a sep—
arable mixture of the secoprotoberberine (14) in 30 % yield [& (CDCIB) 3,25 (3H,
s, ArCH20C§3) and 4,11 (2H, s, ArCTi2OCH3) and the novel compound (15) in 15 %
yield, mp 182 - 183°, The latter compound (15) [m/e 341 (M+)], containing a phenolic
1,2,3,4-tetrahydroisoquinoline system [v max (CHCIB) 3530 cm“l; X max (MeOH)
288 nm]| was acetylated to furnish the corresponding diacetate (16) [m/e

425 (M+); V max (CHCIB) 1730 cm_l {ArOAc); & (CDCL,) 2.24 and 2.35 {each 3H,

4)
each s)] and methylated with diazomethane to afford the tetramethox¥ derivative

{17} [m/e 369 (M+)] , mp 116 ~ 1180D The nmr spectrum {& in CDC1,-DMSO) of the

3
diphenolic base (15) showed the presence of methylene protons between two aroma-—

tic rings at 4,0 as a broad singlet and three isclated aromatic protons as singlets

at 6,45, 6,46, and 6,63 in addition to an N-methyl (2,53) and two O-methyl rescnances
(3.78, 6H). Heating the secoprotoberberine (14) with the above reagent for 24 hr
also gave compound (15), identical with the product obtained directly from 5, Fur-
thermore, treatment of 5 with the same reagent for 40 hr afforded 14 and 15 in 10 %

and 60 % yield, respectively, The structural assignment of the dibenzocyclohepta-

[b]pyridine (15) was confirmed by an alternative synthesis of the tetramethoxy deriva-

tive (17). Refluxing laudanosine (18) with 37 % formalin and acetic acid in the presence
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of hydrochloric acid for 14 hr4 gave {17) in 53 9% yield, whose ir and nmr spectra
were identical with those of the tetramethoxy derivative obtained from the Hofmann
degradation product (15),

The novel dibenzocyclohepta[b]pyridine type compound may be considered as
a poiential alkaloid, derivable from the protoberberine alkaloids by the addition of
cone more carbon unit and therefore related to mecambridine (22)1 and de=N=methyl~
thalphenrine (24)05 On this basis, the quinonoids (20), derived from the protc-
berberinium salts (19) , would occupy an important role in the hicgenesis of certain
benzylisoquinoline alkaleids, Thus, nuclecphilic attack to the quinonoid methylene
would generate the secoprotoberberines (21)1 followed by oxidation to mecambridine
(22)1 or the proaporphine (23), The latter could then rearrange to de—N-methyl-
thalphenine '(24}.5

On the other hand, coupling between the quinonecid methylene and the carbon at the
C - 1 position of the isoquinoline ring would give the spirobenzylisoquinoline alkaloids
(25),6 while coupling at the C - 8 position would afford the dibenzocyclohepta[b]—

pyridines (26) when a phenolic hydroxyl group is present at the C — 7 pesition,
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