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THIOCARBONYL PHOTOCHEMISTRY VI. LIGHT INDUCED ADDITION
OF A PRIMARY AMINE TO 4-THIQURACIL DERIVATIVES
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The photochemistry of the minor nucleic acid constituent 4-thiouracil 1 which
possesses an o  unsaturated thiocarbonyl function i1s of special interest So far, 1t has been
reported that 4-thiouracil derivatives are photoreactive towards oxygen (1), olefins (2, 3},
alcohols (4) and sodium borohydride (5). We have now observed that a primary amine,
l-aminobutane, interacts photochermcally with 4-thiouracil derivatives 2 and 3

When a solution (water, methanol, methylene chloride) of 1, 3-dimethyl 4-thiouracil
218 1rradiated (6) in presence of l-amminobutane the former disappears rapidly Mass spectro
metry (M'+ 229 = 156 + 73) and analytical data of the twe major photoproducts A (mp 193-
194°) and B (mp 162-163°) (1solated 1n 60 % yield from a CHdCl2 solution 1rradiated at ~40°)
indicate that they result from the addition of 1-aminobutane to 1, 3-dimethyl 4-thiouracil 2
Adducts A and B display very similar spectral data suggesting that they are diastereoisomers

Acetic anhydride treatment of commpounds A and B yields monoacetyl derivatives
which have been assigned structures 5a (mp 148-149°) and 5b (mp 120-123°}) They mamfest
in their proton NMR spectra a characteristic COCH3 signal at 2 00 and 1 90 ppm respecti-
vely Other data, such as UV absorption maxima and the position of the two N-methyl signals
for each compound (Table), indicate that both are 5, 6-dihydro 4-thiouracil derivatives
Inspection of the 13C NMR spectra of acetates 5a and 5b shows that they have two trisubsti-
tuted carbon atoms which appear at 50 89 and 57 00 ppm for 5a and at 49 59 and 58 30 ppm
for 5b This demonstrates that a carbon-carbon bond has been formed 1n this photoaddition
process

Irradiation of acetates 5a and 5b in presence of oxygen (4) yields the 5, 6-dihydro-
uracil derivatives 6a (mp 145-146°) and 6b (mp 56°) The site of attachment of the amino-
butyl moiety to the C-6 position in oa and b 1s 1n agreement with the following NMR data
In the proton NMR spectra of 6a and 6b the H-5 signals (2H) appear as an AB system cen-

tered at 2,80 ppm (J = 16 Hz) 1n both compounds while the H-6 signal (1H) 1s observed at

AB
3 70 ppm (6a) and 3 50 ppm (6b) The observed diamagnetic shift (28 = 0 5 ppm) for the H-5
signal 1nduced by the replacement of sulfur by oxygen at C-4 1s 1n accordance with previous

observations made on 5, 6-dihydrourac:il derivatives (4, 7)
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These results lead us to attribute tentatively structure 4 to the diastercoisomers A
and B, The discrepancy between the spectral data of compounds A (4a) and B (4b) and other
5, 6-dihydro 4-thiouracil derivatives (Table) (position of the NMR N-3 methyl signal and
wavelength of the UV )‘max) results from the interaction between the amino group at C-1' and
the thiocarbonyl at C-4. Because of this interaction the thiocarbonyl 1s masked to thermal
addition of excess l-amincbutane (see below)

A third and minor product has also been 1solated in this photoreaction It has been
found 1dentical to the dihydrocytosine derivative 7 which we have prepared by treatment of

5,6 dihydro 1, 3-dimethyl 4-thiouracil 8 with 1-aminobutane at room temperature (8)
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TABLE
A
m.8&, I.R. U.v. N.M,R)
NH CH
+ Y] - € - H f 2 | H
M {em 1) Vmax 17 M3 NyCHy 5 Hg cH N -

[4
4a 229 ?228’3420 271=13800 2.80 2,80 2 80 300 400 46054

€
4b 229 3510,3430 %00 13800 2.80 280 28 310 360 470 50

1650
[

L f:gg'336° 283=12600 3 20 3 60  3.30  3.50 4 20 6.00
5b 271  3470,3360 .. =12500 3 20  3.60  3.30 3 30 4 40 5.40
3b. 285

1700
Ba 255 3470, 3380
B2 : _ 3.3 3, 2.80  3.70 4.30 6 40

1730, 1670 0 30
b 255 3460,3370 3,20 320 28 370 4 30 6.00

1730, 1680

* Solvent = CDCI3 b are given in ppm

Accordingly, 7 could arise from 8 through this mode of formation suggesting that the latter
18 produced in the photoreaction,

We have irradiated (9) 1-cyclohexyl 4~-thiouracil 3 in presence of l-aminobutane In
this case also we have observed very similar results since diastereoisomeric compounds 9
as well as the 5, 6-dihydrocytosine 10 (mp 174-177°) are the main photoproducts The proposed
structures for these compounds are 1n agreement with their analytical and spectral data,

In conclusion, 6-aminoalkyl 5, 6-dihydropyrimidine derivatives can be readily avai-
lable by irradiation of mono- and disubstituted 4-thiouracils in presence of primary amines.
It has been previously reported that, unhlike its 4-thio analogue, light induced interaction of
1, 3-dimethyl uracil with primary amines 18 much less specific and leads to several types of

photoproducts (10)
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