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Reactions of carbenes with the olefinic function of hetero-

cyclic systemslis of potential synthetic interest.
The primary addition products of such reactions c¢an undergo
diverse types of transformations2 depending upon the nature of
the hetero atom and its location with respect to the site of
addition, With the objective of developing new, and hopefully
convenient, approaches to the synthesis of modified nucleosides
and alkaloids, the reactions of carbenes with suitable pyrimidine
and isoquinoline derivatives have been studied in our laboratory.
Pyrimidines.
Dihalocarbenes {:CXZ, X=Cl, Br) react with 1,3-dialkylated uracil
derivatives (1) by adding to the 5,6-double bond of the uracil
ring, to forxm 1l:1 adducts (3)3. The unsymmetrically substituted
(methylene) carbenes (x&¥, X=Cl, ¥=F; X=H, Y=COOEt) gave, as

expected, mixtures of two isomeric adducts (3a,b and 4a,b;

Scheme I). 8imilar reactions of dihalocarbenes with uridine

derivative 5 resulted in diastereomeric addition products 6A and
g§4a’b. The absoclute sterecchemistry of the halocyclothymidines
{6A,B) was established by X~Ray analysis of one of the adducts

(BA, X=Y=Cl)4b and correlation within the A and B series by com-
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parison of their CD-spectra. The 5R,6R diastereomers exhibited a
positive Cotteon effect while their 58,63 counterparts showed a
Cotton effect with a negative sign. Particularly noteworthy was
the observation that a significant difference existed between the
chemical shifts of the C(l')-protons of the A~ and B-series. The
lower field resonance of the C(l1')=-proton in A, in compariscn to
the resonance of the corresponding proton in B indicated a differ-
ence in conformation about the glycosidic bond between the BR,6R
and the 58,68 diastereomers. Consideration of the anisotropic
influence of the C(2)-carbeonyl group allows an assignment of anti-
and syn-conformations to the A~ and B-series, respectively.
Unsymmetxrical carbenes (X # ¥Y) gave geometrical isomers (about

the cyclopropane ring) corresponding to the two diastereomeric

series.

The carbene adducts 2a,b and 6A,B (¥X=Y=Cl or Br) undergo a ring-—

expansion to the corresponding diazepinediones 7 and 8, respect-
ively, upon heating in alcohols (R'OH)5. This reaction is subject
to a stringent stereoelectronic control in accordance with the
orbital symmetry rules. Thus, in the chlorofluorocarbene adducts
(3b, 4b; 6A,B X=Cl, Y=F), while the endo-chloro isomers readily
underwent conversion tec the ring-expanded products (7, 8; X=F),
the corresponding endo-fluoro adducts were totally inert under
the same reaction conditions. In the case of uridine adducts, the
reaction is,in addition, influenced by the conformation of the

heterocyclic base with respect to the sugar moiety.
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Isogquinclines.

Carbenes add to the 3,4-double bond of the isoquinoline system 9
to yield 1:1 adducts (10 and 11} in good yield. The dichlozro-
carbene adduct 10 undergoes cyclopropane ring-opening to different
products (i.e. 12 + 13 and 14) depending upon the conditions of
the reaction. These results throw light upon the mechanism of the
ring-opening process.
The endo- and exo-ethoxycarbonyl adducts 11 undergo a thermal
transformation to 13; the exo-isomer requixing a higher tempera-
ture (245°%) than the endo-compound (190°). Refluxing in ethancl,
in the presence of acid, converted both isomers, guantitatively,
into 15. The B,y-unsaturated ester 15 can be smoothly alkylated
to the seco-benzphenanthridine system 16. Oxidation of 16, follow-
ed by a photo-oxidative cyclization, resulted in a mixture of
benzphenanthridine derivatives 17 and 13, which were separated
by chromatography. The cyclization step resulted in the two
isomers (17 and 18} in a total yield of 85%.
The mechanisms of the reactions shall be presented and their
potential scope in the synthesis of modified nucleosides and
alkaloids will be discussed.
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