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THE INTERMOLECULAR BENZYNE CYCLOADDITION APPROACH TO DEHYDRONORAPORPHINES
AND OXOAPORPHINES. TOTAL SYNTHESIS OF PO-3
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Abstract: The synthesis of dehydronoraporphines and oxoaporphines has been
achieved by means of the convergent and highly regioselective
intermolecular benzyne cycloaddition approach. The first total
synthesis of the quaternary oxoaporphine P0-3 is described.

Recent reports1 from our laboratory have stressed the validity of the
intermolecular benzyne cycloaddition (inter BC) approach as a simple route
to several types of aporphine alkaloids, namely, dehydronoraporphines,
4,5-dioxoaporphines and aristolactams. The most remarkable features of this
versatile strategy for constructing the aporphine skeleton were found to be
both its convergence and high regioselectivity.

Continuing with our efforts in this area we would like now to report
the implementation of the inter BC approach for the synthesis of dehydronor-
aporphines and oxoaporphines. The total synthesis of the quaternary oxo-
aporphine alkaloid P0-32 is described for the first time.

Our synthetic plan (scheme 1) called for initial [4+2] cycloaddition of
an adequately protected 1-methylene-isoquinoline 1 with the appropriate
benzyne 2. N-deprotection of adducts 3 should then provide dehydronoraporphines
1,3 which by subsequent oxidation should afford oxoaporphines §,3 easily
convertible into the quaternary derivatives 6.

At the outset, several available protective groups4 for the enamine of 1
were considered. Initial experiments with N-carbethoxy5 and N-trifluoracetyl
adducts 3 clearly showed the latter to be preferable (vide infra).

In the event, as expected, reaction (reflux DME, 2 hr) of the easily
available N-trifluoracetyl-1-methylene-isoquinoline 1 (Z=C0CF3)6 with the
preformed benzenediazonium-z-carboxylate7 precursor of 2a, or the "in situ"8
prepared 2b, led uneventfully to [4+2] adducts 3a and 3b in 61% and 22%
yields9 respectively. The trifluoracetyl protective groups of 3a and 3b were
then easily removed (NaBH4/Et0H,R.T., 10 min.) yielding dehydronoraporphines
4a and 4b'? in 75-85% yield. Final treatment of 4a and 4b with Fremy's salt''
led to the naturally occurring lysicamine 5a (70% yield) and O-methyl-
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atheroline 5b (65% yield).®

As a final test we decided to apply the above procedure to the synthesis
of the rare quaternary oxoaporphine alkaloid P0-3 §£.2 This was achieved,9 as
before, by cycloaddition (1+g£8-. 3c, 26% yield), N-deprotection (3c —e 4c,
90% yield), Fremy's salt oxidation (4c —= 5¢c, 71% yield), treatment with Mel
and final thermolysis'Z (5c— 6c'3, 50% yield).

To sum up, we have shown that the inter BC approach is a convergent and
regioselective method for the synthesis of dehydronoraporphines,3’5 0X0-
aporphines3 and quaternary oxoaporphines.3

show the versatility of this method for the synthesis of other isoquinoline alkaloids.

Further work in progress will also

ACKNOWLEDGEMENT: We thank the Comisién Asesora (Spain) for its financial support.

REFERENCES AND NOTES

1. L.Castedo, E.Guitién, J.M.Sa&, and R.Suau, Tet.lLetters, 457,(1982);L.Castedo, E.Guitian,
C.S5a&, R.Suau,and J.M.Sad, Tet Letters, 210

2. V.Preininger, J.Hrbek jun., Z.S5amek,and F.Santavy, Arch Pharm., 302, 808 (1969); ibid,
Acta Univ. Olomuc, Fac.Med., 52, 5 (1969)

3. M. Shamma, J.L.Moniot, "Isoqu1n011ne Alkaloid Research 1972-1977", Plenum Press (1978);
M. Shamma, “The Isoquinoline Alkaloids", Academic Press (1972); see also H.Guinaudeau,
M. Leboeuf, and A.Cavé, Lloydia, 46, 761 1

4. T.W.Greene, “"Protective groups in U‘ganlc Synth951s“ John Wiley (1981).

5. Long reaction times are required to remove this protecting group. See G.R.Lenz, and f.J.
Koszyk, J.Chem. Soc. Perkin Trans. I, 1273 (1984).

6. All new compounds gave correct elemental analyses and/or spectroscopic data.

7. Obtained in DME as reported by I.Tabushi, H.Yamada, Z.Yoshida, and R.Oda, Bull.Chem.
Soc. Japan, 50, 285 (1977).

8. L.Friedman, and F.M.Logullo, J.0rg.Chem., 34, 3089 (1969).

9. Unoptimized yields. Further experimental details regarding the use of preformed vs. "in
situ" generated benzenediazonium-2-carboxylates as well as other experimental data will
appear in a forthcoming full paper.

10. Spectroscopic data identical with that reported in ref. 5.

11. L.Castedo, A.Puga, J.M.Sad, and R.Suau, Tet. Letters, 2233 (1981).

12. 1.Ribas, J.M.Saa, and L.Castedo, Tet. Letters, 3617 (1973).

13. The IR and UV spectra of 6¢ are identical with those reported to the alkaloid P0-3 in

ref. 2. Satisfactory NMR data (250 MHz,C1,CD+TFA,& ) were also obtained for 6¢ [ 8.61 (d,
J=6.1, H-5); 8.41 (d, J=6.1, H-4); 8.13 ?d J=7.9, H-8); 7.72 (t, J=7.9, H-O9); 7.57 (d,
J=7.9, H-10); 7.5 (s, H-3); 4.71 (s, quaternary N- Me), 4.22 (s, OMe); and 4.17 (s, Oﬂg)]

(Received in UK 18 July 1985)




