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Ahbstract - The synthesis of three polymethoxycarbazoles, key intermediatcs for
the synthesis of new 6H-pyrido{4,3-bJcarbazcles, is described. The required 3-
formy! function, or its precorsor, is introduced through three dilfercnt

strategies. The validity of these carbazoles for the synthiesis of cllipticines and
clivacines is demonstrated by the efficient synthesis of the new 7,8,9-

trimethexyellipticine.

In 1981, we reported! the synthesis of 8.9,10-trimethoxyellipticine (La) using a method based
on a “type D" route,2 in which the D ring is last 1o be formed [rom a suilably substituicd
carbazole. In our casc this was the 3-formyl derivative and isoquinoline annulation was
achicved by our modified Pomeranz-Fritsch  procedurc.? Many diverse syntheses of 6H-
pyrido[4,3-b]carbazoles, such as ellipticine {1b) and olivacine (Ec) are now known? 4
including a smail number for 9-mcthoxyelligticine (kd) and 9-methoxyolivacine {1e)3 but
none of these allernative routes has proved applicable to any di- or trimethoxylated
derivatives.  Such compounds are, however, now of particular interest because of 1he known
therapeulic use of 2-methyi-9-hydroxyellipticinium acetate (2) and the hypothesis that the
ring A quinone iminc part-structure (3) is a significant factor in its anti-tumour action.0

We now report thal the type D synihesis, based on the Cranwell and Saxton route,” is capable of
wider development. Thus we have obtained the three 3-substituted carbazoles (4b), (4h) and
(9), key intcrmediates in the synthesis of povel polymethoxy-6H-pyridoi4,3-blcarbazoles (11),
(1g) and (1h). This work significantly extends the small range of polymethoxy suvbstituted

ellipticines {and olivacines) accessible to date;!.8 either 3-aldehydes or 3-mitriles can act as
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precursors of the pyrido 1ing.  We have converied Lhe carbazolealdchyde (4b), via the
inlermediates  shown, into the novel trimethoxyellipticine (1f).

5.6,7-Trimethoxyindole? condensedel-)with hexane-2,5-dione to give the carbazole (4a) mp 177-
178°C (52%). Vilsmeier formylation of which gave the 3-lormyl-6,7.8-trisncthoxycarbazole
(4b), mp 202-203°C (95%) without the need for chromatography. The aldchyde (4b) wilh
aminoacelaldehyde diethyl acectal pave the unstable Schiff's base (4¢) which was dircetly
hydrogenated to the amine (4d) without isofation. This was immediately converied to the stable
sulphonamide (5), mp 162-165°C [58% from the formylcarbazeic (4b)]. Treatmen! of (he latter
with dilute hydrochloric acid in refluxing dioxan gave, aflter mild alkaline work-up, the

virtually pure 8,9,10-trimethoxyellipticinium  toluene-p-sulphinate in 67% yicld.

Me

) <]
HO SN Me AcQ

(@} R'=RZ=RI=0OMz; RI=RE=II, RS=Me
() RIsRZ=RI=R4=R6=H; R5=Me

() RI=R2=R3=R4=RI=H, RO=Me

) RI=R3-R4=R6=1], RZ=0OMe, RI=Me
() RI=RI=R4=R5=1: RZ=OMe; RO=Mec
() R1=R6=1; RZ=RI-mA-OMe: R5=Me
(@) RI=R3=R6=k; RZ-R*=OMe; RI=Mec (@) R1=RI=fl; RZ=OMe
() RZ=R4=RI=1; R1=RI=OMc: RS=Me

) Rl=co; x2=0Me; RI-II
(¢) RI=Cl=NCIICI(OEy: RZ=0Me; RI=Ii
(d) R1=CHyNHCIRCIOF)g; RI=0Me; R3I=H
e) Ri=R2=r3=11
(0 RI=R2=1; R3=CHO
Ox l (3) (g} RZ=RI=I RY=pr
M) rRi=CN; RZ=R3=H

Evidence for the intermediate (6) was oblained when the cyclisation ol (5) was carried out in

dimethyl sulphoxide in an nmr tlube at temperalures increasing [rom 209 to 759C over 4 hours.
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The intermediate N-tosyl-1,2-dibydroellipticine (6) was formed, (maximally ca. 30% of
compounds present) as shown by proten nmr spectroscopy.  Alkaline treatment of this solution
gave the ellipticine (1f) in virtually quantilative yield. An analytical sample was isolated by
chromatography as a yellow microcrystalline sofid wp 240°C (dec.), M/, 336 (M*). Like its
isomer (la), (If) rapidly turned brown in light; both ellipticines showed comparable weak
cytotoxic activity; it is noteworthy that isomer (la) had becn stored in the dark for almosl ten
years.

The 6,8-dimethoxycarbazole (4e), mp [86-186.59C (synthesised in 62% yicld from 5,7-
dimethoxyindole!® and hexane-2,5-dione}) on Jformylation with N-methylformanilide and
phosphoryl chloride, gave mainly the S5-Tormyl derivative (4f), mp 198-200°C. The reactivity of
ring A 1o formylation, as in the case of 1.4-dimethyl-7-methoxycarbazole,!1 1 preclodes
subsequent conversion of (4f) to the pyridocarbazole (Ig). Bromination of (4e}, however,
with pyridinium  bromide perbromide, reversed the regioseiectivity giving the 3-
bromocarbazole (4g), mp 172-173°C, as the main product. This ecnabled access!2 to the
corresponding nitrile {4h) and potentially to further intermediates to 7,9-dimethoxyellipticine

(1g).

POCI3PhN{Mec)CHO
MEO rcﬂujx. 35k MEO CHO
MeO N ~ 100% MeO

Moo MeO
(4a) (4b)
Me
i, NH2CH;CH(DE1),
2 MyPLOC, B Me O NTs . DMSO/eM HOI/55-600C, 2.5 h
LY
N 7
3. TsCUFya0°C, 4 days  Me Q H %OH
Me O Me OEt
(5)
Me
Me 0. 2 ag NaOH
MNTs _—? (1N
: Me O N~ = o
H
MeO Me
{6)
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A third novel substitution pattern of the pyridecarbazole system is the 8,10-dimcthoxy serics

but the approach to

hexane-2,5-dione was not successful, only traces
coupling of 3,5-dimethoxyacetanilide
cyanodimethoxydiphenylamide
acctate  in

Treatment of this with paltadium (D

cyanocarbazole (9).

1,4-dimethyl-5,7-dimethoxycarbazole

of carbazolc

refluxing

from 4.6-dimethoxyindole with

being formed. Goldbergt 2

with 4-bromo-3-methylbenzonitrile,!4 however, gave the

(7} which was quantitatively hydrolysed to the amine (8).

acetic acid afforded the

a key intermediate in the synthesis of 8,10-dimethoxyolivacine (1i1).

MEO CN Cu/K3COy/Ny OME CN
AN + 180-200°C, 6 h .
Vd
2 ('l
Me O~~~ NH Br % MeO N
(|: Me (]: Me
= N Z7F0
s S0
\e Me
KOIYEIOH
P0% 0 J0-8000/1 h
%
OMe OMe
CN Pd{CAc)2/AcQII CN
Nafreflux 1 h
Me O N < 0 N
60%
H ) Me H (8)
Me Me
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