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BERBIN-8-ONES FROM 2'-HALOGENO-1-BENZYLISOQUINOLINES
AND METAL CARBONYIS

Latchezar S. Trifonov and Alexsnder S. Orshovets

Institute of Organic Chemistry with Center of Phytochemistry
Bulgarian Academy of Sciences, Sofia 1113, Bulgaria

Summexry: The title compounds were synthesised from 2'-halogeno-1-benzyl-
isoquinolines, their 3,4-dihydro- or 1,2,3,4-tetrahydro~derivatives and
metal carbonyls under mild conditions.

Several ways of preparing berbin-8-ones are known,1 the most practical
being the Vilsmeier - Haeck cyclisation of papaverine or 3,4-dihydropapaveri-
ne and subsequent hydrolysis of the intermediate salt.z.Another convenient
route is the one developed by Pictet.3 Recently was reported the synthesis of
g tetrahydroberbin-8~one via azacarbonylative cyclisation catalysed by PdII.4
The hitherto used approaches, however, require basic or acidic often forcing
reaction conditions.

Several examples are known of dehalogenation by means of iron carbo-
nyls.5a’b In all cases, however, the halogen is activated by neighbouring
carbonyl group or is benzylic. The only example of carbonylative dehalogena-
tion of aryl halide is the conversion of PhI into benzophenone via triiron
dodecacarbonyl.5a

We wish to report a simple and convenient synthesis of berbin-8-ones
based on the use of readily accessible starting materials, the relatively
cheap Fe3(00)12 and mild reaction conditions.

The results of the reaction of 2'-halogenopapaverines 157 and 1@8 with
various traensition metal carbonyls are given in the Scheme. In 8ll cases the
berbin-8-one 2 was accompanied by the dehalogenation product lc. The di- and
tetrahydroisoquinolines 3a and 5 were also cyclised to berbin-8-ones 4 and
6, respectively.?

Under the presently used conditions the 1-phenyl-tetrahydroisoquinoli-
ne derivative 110 was shown not to cyclise to the 5-membered lactam. Instead,
only debromination was observed, leasding to 8 (38%).11 The same result was
obtained after addition of a catalytic amount of 00012.6H20.12 The 3,4-di-
hydroisoquinoline 213 wes obtained on oxidation of 7 with DDQ at room tempe-
rature. Its treatment with FeB(CO)12 gave a complex intractable mixture.
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N 1c: X=H
MeO 2 X
OMe
OMe
1 2
M,(00) 2 (%) e (%)
la: X = Br Fe3(00)12 43 34
Fe,(CO) 6 628
2 2 b b
Fe(CO)5 - -
002(00)8 73 -
Ru,(C0O) -a -4
3 12 b b
Mn2(00)10 - -
1b: X = T Fe,(C0),, 60 20

bno reaction at room temperature; only traces detected after refluxing in
DME for 7 hj Ctraces detected by TLC but not isolated; dno reaction at
room temperature and at reflux in DME.

14 was recovered unchanged after treatment with

The model compound ]0
Fe3(00)12 in DME for several days indicating in this memnner the importance
of nitrogen in these reactions. The absence of dehalogenation illustrates
the necessity of intramolecular complexation with the metal carbonyl in order
to effect this reaction.

On the other hand & red iron complex more polar than papaverine was
chrometographicelly detected in the reaction of papaverine with Fe3(CO)12.
This complex was similar to the complexes observed by the cyclisation of
Ja, 1b, 3a and 5 when using the same iron carbonyl with respect to polarity,
colour, rate of formation and stebility. The papaverine complex, however, did
not produce the berbin-8-one 2. The presence of a halogenated in 2' —position
aromatic ring appears therefore necessary for activation of the carbonylation

reaction.16
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