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Synthesis of 10-Alkyl- and 10,10'-Alkyl-linked 9-Aminoacridinium Salts

By R. MorrIN AcHESON* and EpwiN C. CONSTABLE
(Department of Biochemistry, South Parks Road, Oxford OX1 3QU)

Summary Potassium  9(10H)-acridone with «,cw-di- were converted into the corresponding 9-aminoacridinium
iodoalkanes in dimethylformamide or acetonitrile gave salts by successive treatment with phosphorus trichloride
o, w-bis-(9-0x0-9,10-dihydroacridin-10-yl)alkanes, which oxide, primary amines, and acid.
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ACRIDINES possess a large number of biological effects! and
the intercalation of aminoacridines into DNA 1s a subject of
current intensive study 2-¢ A series of bis-9-aminoacridines,
linked through the exocylic mitrogen atoms by aliphatic
chains, has been prepared by Le Pecq et al,? Canellakis
et al ,* and Wright ¢ It has been shown that both acridine
rings of these bis-derivatives can intercalate if the linking
chain 1s just long enough to span one base pair, and this 1s
the case for (1, R! = R? = H, » = 6) 3 The acrnidine sys-
tems 1n this case must enter the helix by a mode away from
the side chain  Substituents in the carbocyclic rings affect
the intercalation %
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In order to find out whether bis-intercalation was possible
from other orientations of the acridine ring system, 1somers
of (1) were prepared The compounds desired had structure
(2) and could, in principle, be obtamned from the reaction of
9-aminoacridine with «,w-dihalogenoalkanes, a procedure
recently shown to be successful with acridine 1itself 7 Al-
though the ring alkylation of 9-aminoacridine proceeds well
with methyl and ethyl 1odides, higher halides and «,w-
dihalogenoalkanes undergo mainly Hofmann elhmination,®
inseparable mixtures of ring- and exo-N-alkylated acridines
were usually formed under other conditions reported® since
our experiments Our attempts to alkylate the anion of 9-
aminoacridine, obtained with sodium hydnde suspended 1n
tetrahydrofuran, caused mainly exo-N-alkylation
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We have now found, contrary to Blanchard et al 1° for 2-
methoxy-9(10H)-acridone, that the potassium salt of
acridone 1n dimethylformamide or MeCN with alkyl iodides
or tosylates gave exclusively the 10-alkylacridones (3) n
25—859, yield, several other solvents, or alkylations with
alkyl chlorides or bromides gave lhittle N-alkylation Bi-
functional alkylating agents, such as 1,6-di-iodohexane,
obtained from the bromo-analogues with sodium 1odide 1n
MeCN, gave the very insoluble ¢ w-N,N’-linked bis-
acridones (4) and (5) in 28-609, yield These with phos-
phorus trichloride oxide gave the corresponding 9-chloro-
acridinium salts which, with ammomia or primary amines,
yielded immnoacridans, which were converted by acids into
the corresponding salts [e ¢ (2, R = H, » = 6), 30%, yield]

0
LI
R
(3) R=Et, Bu",

n- CyHss, n- CigHaas
PhCHz ,MEOzc [CH2]5

0 NCH2XCH,N 0

(4), X = - LCHyIp -, 7 = 4,5,6,8,10,12
(5),X = - [CH,1, 0 [CH,),-

and the analogue (R = H) from (5) (76%), free from 1so-
mers This type of procedure could also be used 1n the
synthesis of 9-aminoacridinium or similar salts linked from
the heterocyclic nitrogen atoms through a suitable chain to
any other position of an acridine ring or to another moiety

(Recevved, 9th July 1980, Com 1747)
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