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We wish to report on a novel photochemical reaction in the tetracycline
series. We have found that irradiation of a solution of tetracycline (I) and
a sens:i.‘l;:ize:z-2 'in methanol through quartz glass3 with two 100-watt mercury
arc lampsu results in a selective carbon-nitrogen bond scission to yileld
L-dedimethylaminotetracycline (VII)5. Similar photodeaminations were
obtained with the related compounds II, III, IV6 and V. Alternatively the

reaction will proceed without a sensitizer when a L50-watt lampk is used.
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The stereochemical and electronic requirements for this reaction were
partially defined by the failure of both T7-chloro-6-demethyl-L-epitetracycline
(VI) and tetracycline hydrochloride (I + HC1l) to undergo the elimination.

This photochemical reaction appears to be unique and two pathways have
been considered for this elimination. In pathway A. the photochemically
excited carbonyl system'®’® would undergo the deaminstion with the formation
of radicals Is and Ib which could either recambine or abstract hydrogen
from the sclvent to yield L-dedimethylaminotetracycline (VII)and
dimethylamine. In B the photochemically excited ketone abstracts a hyd::ogen8
fram the dimethylamino side chain in a concerted manner to yield VII and

the Schiff base VIIa which on hydrolytic work-up would give methylamine.
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The volatile amine product has been coriected, converted to the 3,5-
dinitrobenzamide derivative and compared via thin layer chromatography to
both N, Ne-dimethyl-3,5-dinitrobenzamide and Ne-methyl-3,5-dinitrobenzamide.
It proved to be identical to the N, N-dimethyl derivative and therefore
supports the non-concerted process A.

Recent x-ray studies9 have shown that the conformational requirements
about the C(4) - C{4a) atoms of a natural tetracycline, i.e. II .HCl,
imposed by the plamarity of the C(1), C{2) and C(3) atoms would place the
dimethylamino group in a pseudo axial position of the ring. The selec-
tivity of this photodeamination may be due to the difference in confor-
mation between the h-epi and natural tetracyclines so that in the natural
series the carbon-nitrogen bond at c(4+) is more nearly perpendicular to

the C{1), c(2) and C(3) plane, II, and would allow for maximum overlap

CH, CH.
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au the transition state betwzen the sigma clectrons of the C(4) axial bond

0 IIa

and the pi electrons of the carbonyl function at ¢(3). However with the
dimethylamino group in the equatorial positicn, Ila, there would be less
orbital overlap with the C(3) oxygen. Such an equatorial arrangement could

explain the un-reactivity of the epi compound to the photolytic conditions.
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