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A ONE STEP SYNTHESIS OF THE PHTHALIDEISOQUINOLINE ALKALCID CORDRASTINE

*
Tetsuiji Kametani, Toshio Honda, Hitopghi Ingue,

Pharmaceutical Institute, Tohoku University, Acbavama, Sendai, Japan

Cordrastine (lla) was synthesised by condensation of
3,4~dihydro-6,7-dimethoxy-2-methylisoquinolinium salt
(7} with methyl 6-diazomethyl-2, 3-dimethoxybenzoate (8a)
derived from 6,7-dimethoxyphthalinidine (20a). Reaction
of 7 with methyl 2-diazomethyl-4,5-dimethoxybenzoate (8b)
gave the cordrastine iscmer (llb}.

It has been well known that aziridines and their guaternary saltsl
are easily attacked by nucleophiles2 or electrophiles3 with formation
of ring opened amines, and this type of reaction has been applied to
a total synthesis of ibogamine and related alkaloids.3 Moreover,
an aziridine system i1s assumed as an intermediate in the formation
of a variety of heterocyclic compounds.4

We have reported the synthesis of isopavine (3)5 and benzazepine
(6) systems6 by a ring expansion reaction of the 3,4-~dihydro-2-methyl-
isoguinolinium salts 1 and 4 with diazomethane through the aziridin-

ium salts 2 and 5. As an extension of this work, we have investigated

a reaction of 3,4-dihydreo-6,7~dimethoxy-2-methylisoquinclinium salt
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(7) with the a-diazotoluene-2-carboxylates 8 in order to get the
rheadans 10 or phthalideisoguinolines 11. We here wish to report
a one step synthesis of cordrastine (lla) by this reaction.

The synthetic route is summarised in Chart 2. Thus, it is possible
that the intramolecular nucleophilic attack of the carboxylate group
on the aziridinium system (2) could take place by route A or route B,
leading to the formation of oxyalpinigenine (10a), which had been
already converted into alpinine (12) by Manske,7 or cordrastine (1lla).
We have consequently investigated the synthesis of the p-diazotoluenes
8 and their reaction with the 3,4-dihvdroisoquinolinium salt 7.

Ethyl 6-bromoveratrate (18b) was treated with cuprous cyanide in
refluxing dimethylformamide for 4 hr to give the corresponding nitrile
(19b) [m.p. 118 - 119°; vmax (CHC13) 2220 and 1720 cmfl; 6(CDC13)

7.06 and 7.42 (each 1H, s, ArH)], which was reduced on Raney nickel
in ethanol at 80° under 80 atm of hydrogen to afford 5,6~dimethoxy-
phthalimidine (20bk) [m.p. 229 - 231°%; vmax (CHClB) 3450 and 1680 cm—l;

¢ (CDCl,) 3.88 (2H, s, CH,), 3.90 (6H, s, 2 x OCH,), 6.91 (1H, s, ArH)
and 7.53 (1H, s, ArH)]. Treatment of this product with sodium nitrite
in concentrated hydrochloric acid at room temperature gave the N-
nitrosophtalimidine 2lb [m.p. 128 - 1290;6 (CDC13) 3.88 (3H, s, OCH3),
3.90 (3H, s, OCH3), and 3.96 (2H, s, OCH3)], which was treated with

5 N sodium methoxide in methanol by Oppé's method8 to form the unstable

o-diazotoluene 8b [vmax (CHCl3) 2060 and 1705 cm_l

]. The g-diazo-
toluene 8b in ethereal solution was added to the 3,4-dihydro-2-methyl-
isoguinolinium iodide (7) in methanol-chloroform solution (v/v 1 : 1)

and the mixture was allowed to stand at room temperature for 2 davs
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(8) a R1=OCH3, R.H
b RI=H, R2=00H3

(10) a Rl=OCH3, R°_H (12)

b RY=H, RZ-0CH
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to give the phthalideisoquinoline (llb)9

fication on silica gel column chromatography.

Chart 3
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in 10 % yield after puri-

No rheadan type com-

Br
HO.C
2 —_
H
OCH3

{ 17 )

——— 2
2

a R'=0CH,, R%-X-H

1

b Rl=X=H, R2=OCH3

2

a RY=0CH,, RZ.H, X=NO

1

3!

b RI-H, RZ:OCHB, X=NO

The structure of llb was determined

by i.r. [y max (CHClg) 1755 - 1750 em '] and n.m.r. [ (CDCl,) 2.58

{3H, s, NCH3), 3.73, 3.78, 3.86, and 3.92 {(each 3H, s, 4 x OCH3),

4.07 (1H, 4, J 4 Hz, Cl—H), 5.56 (1H, 4,
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J 4 Hz, Cy-H), 6.18, 6.48,




6.62, and 7.25 (each 1H, s, 4 x ArH) spectra, which were superim-
10

posable upon those of an authentic sample.
This method was applied to a total synthesis of cordrastine (lla)
as follows. Methoxycarbonylation of orthovanillin {(13) with methyl
chlorocarbonate and triethylamine in benzene gave the nonphenolic
aldehyde (14) [b.p. 1500/5 mm; VvV max (CHC13) 1760 and 1690 cmul],
which was converted intoc O-methoxycarbonyl-6-bromoorthovanillin (15)
fm.p. 120 - 1229 v max (CHCL,) 1760 and 1690 em L 6 (€pel,) 7.07
and 7.47 (each 1lH, d, J 8 Hz)} with bromine in the presence of iron
and sodium acetate in acetic acid at room temperature. Hydrolysis
with sodium hydroxide in boiling agueous methanol afforded 6-bromo-
orthovanillin (16) [m.p. 93 -~ 950;v max (CHC13) 1635 cmﬂl; 8 (CDC13)
6.88 and 7.08 (each 1H, d, J 9 Hz}], whose oxidation with silver oxide
and sodium hydroxide, followed by methylation with diazomethane, gave
methyl 6-bromo~2,3~dimethoxybenzoate (1l8a) as a viscous oil [v max
(CHC13) 1725 cm_l; 6{CDC13) 3.82 {6H, 5, 2 % OCH3) 3.91 {(3H, s, OCH3),
6.7% and 7.15 (each 1H, d, J ¢ Hz)]. Cyanation of this bromide with
cuprous cyanide, followed by the catalytic reduction of the resulting
nitrile (19a) [m.p. 137 - 140%v max (CHCL,) 2230 and 1715 cm *; 6
(CpCly), 3.88, 3.94 and 3.97 (each 3H, s, OCH3), 6.97 and 7.39 (each
1, d, J 9 Hz, ArH)] with hydrogen and Raney nickel as above, afforded
6, 7~dimethoxyphthalimidine (20a) [m.p. 140 - 1410]. N-Nitrosation of
20a with sodium nitrite and concentrated hydrochloric acid as expected
provided 2la [(m.p. 145 =~ 1470], which was treated with sodium methoxide
by Oppé's-method8 to yield the a-diazotoluene (8a) [v max (CHClB) 2055

1

and 1715 cm ~)]. The condensation of this diazo compound with 3,4-di-

hydro-2-methylisoquinolinium iodide (7) gave in 5 - 10% yield cordras-
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tine (1la), which waehoharacterieed-ae the picrete,'m.p. 198 - 199°
nits, 't mp. 2620]-. ' The i.r. [v max (CHCL,) 1750 oml} ana
nom. . spectra [6 (CDCLy) 2. 57 (3H, s, NCHy)1, 3.36, 3.85, 3.87, and
'4.03 (each 3H, s, OCH ), 5.57 (14, 4, J 4 Hz, ArCH-O-; the hlgher
field of this doublet was obscured by other rescnances), 6.29 and 6 58
(each 1H, s, ArH), 6.52 and 7.06 (eech 1, 4, J 8 Hz, ArH)] of the
free base were identical with thoee of an authentic sample. No oxy-
alpinigenine (10a) could ‘be detected. _ | - |

The mechanlsm for’ the formatlon of this tvpe of phthalldelsoqulno—
line. would proceed wvia the aziridinium salt (9)‘fr0m the 3-4-d1hydro—-
2= methyllsoqulnollnlum salt and a—dlazotoluene by route B as shown 1n
Chart 2, 51nce the 1solatlon of a21r1no[2 3 a]lsoqulnoline methlodlde'

5

‘ and a formatlon‘of benzazeplnes from hydrastlnlne ‘and diasoalkanes-
have been reported.lz‘l3 o ' |
A one step syntheSLS of cordrastlne (lla) from readlly avallable
51mple 1soqulnollnes has therefore been achleved,‘thus provxdlng the

'

fourth synthetic routelo-to the ohthalldelsoqu1nollnes
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