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The photochemistry of the mmor nucleic acid constituent 4-thlouracll I which 

possesses an a S unsaturated thlocarbonyl function 1s of special mterest So far, It has been 

reported that 4-thlouracll derlvatlves are photoreactlve towards oxygen (1). olefms (2, 3), 

alcohols (4) and sodium borohydrlde (5). We have now observed that a primary amine, 

l- ammobutane, interacts photochemlcally with 4-thlouracll derivatives 2 and 3 

When a solution (water, methanol, methylene chloride) of 1, 3-dlmethyl 4-thlouracil 

2 1s Irradiated (6) In presence of 1-ammobutane the former disappears rapidly Mass spectra 

metry (M *’ 229 = 156 t 73) and analytlcal data of the two mayor photoproducts A (mp 193- 

194”) and 5 (mp 162-163”) (Isolated in 60 % yield from a CHLC12 solution lrradlated at -40”) 

mdicate that they result from the addltlon of 1-ammobutane to 1, 3-dlmethyl 4-thlouracll 2 

Adducts A and B display very similar spectral data suggesting that they are dlastereoisomers 

Acetic anhydride treatment of compounds A and B yields monoacetyl derlvatlves 

whmh have been asslgned structures 5a (mp 148-149O) and 2 (mp 120-123”) - They manifest 

In their proton NMR spectra a characteristic COCH slgnal at 2 00 and 1 90 ppm respectl- 
3 

vely Other data, such as UV absorption maxlma and the posltlon of the two N-methyl signals 

for each compound (Table), mdlcate that both are 5, 6-dlhydro 4-thlouracll derivatives 

Inspection of the 
13 

C NMR spectra of acetates 5a and 2 shows that they have two trlsubstl- - 

tuted carbon atoms which appear at 50 89 and 57 00 ppm for 5a and at 49 59 and 58 30 ppm - 

for 2 This demonstrates that a carbon-carbon bond has been formed m this photoaddltlon 

process 

Irradiation of acetates 5a and 2 In presence of oxygen (4) yields the 5, 6-dlhydro- - 

uracll derivatives 6a (mp 145-146”) and 6b (mp 56”) The site of attachment of the amino- - - 

butyl moiety to the C-6 posltlon m oo and & 1s In agreement with the folloiulng NMR data 

1n the proton NMR spectra of & and & the H- 5 slgnals (2H) appear as an AB system cen- 

tered at 2.80 ppm (JAB = 16 He) m both compounds while the H-6 slgnal (1H) 1s observed at 

3 70 ppm (&) and 3 50 ppm (bb) The observed dlamagnetlc shift (A 6 = 0 5 ppm) for the H-5 

slgnal mduced by the replacement of sulfur by oxygen at C-4 1s m accordance with previous 

observations made on 5, 6-dlhydrouracll derlvatlves (4, 7) 
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These results lead us to attribute tentatively structure 2 to the dlastereolsomers A 

and B. The discrepancy between the spectral data of compounds A (4d and B (4b) and other 

5, 6-dlhydro 4-thlouracll derlvatlves (Table) (p osltlon of the NMR N-3 methyl slgnal and 

wavelength of the UV I,,, ) results from the mteractlon between the ammo group at C-l’ and 

the thlocarbonyl at C-4. Because of this mteractlon the thlocarbonyl IS masked to thermal 

addltlon of excess 1-ammobutane (see below) 

A third and mmor product has also been Isolated In this photoreactlon It has been 

found ldentlcal to the dlhydrocytosme derlvatlve 1 wluch we have prepared by treatment of 

5, 6 chhydro 1, 3-dlmethyl 4-thlouracll P with 1-armnobutane at room temperature (8) 
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TABLE 

m.s. I.R. U.V. N.M,R? 

M+ 
’ (cm-‘) imax Nl-CH3 N3CH3 H5 H6 

- 

4a 229 351093420 
1650 

E271=13800 

4b 229 3510,343o E 
1650 269=13800 

sa 271 347013360 
1700 

E283=12600 

5b 271 3470, 3360 
1700 

E285=12500 

sa 255 3470, 3380 1730,167o - 

6J 255 3460,337O 
1730,168O - 

2.80 2.80 2 80 3 00 4 00 4 60 5 4 

2.80 2 80 2 85 3 10 3 60 4 70 5 0 

3 20 3 60 3.30 3.50 4 20 6.00 

3 20 3.60 3.30 3 30 4 40 5.40 

3.30 3.30 2.80 3.70 4.30 6 40 

3.20 3 20 2 80 3 70 4 30 6.00 

JL 

’ Solvent = CDC13 6 are given U-i ppm 

Accordingly, 7_ could arise from j through this mode of formatlon suggestmg that the latter 

1s produced m the photoreactlon, 

We have lrradlated (9) I-cyclohexyl 4-thlouracll z m presence of 1-ammobutane In 

this case also we have observed very slmllar results smce dlastereolsomerlc compounds 9 

as well as the 5, 6-dlhydrocytosme 2 (mp 174-177”) are the main photoproducts The proposed 

structures for these compounds are m agreement with their analytical and spectral data. 

In conclusion, 6-amrnoalkyl 5, 6-dlhydropyrlmldlne derlvatlves can be readily aval- 

lable by lrradiatlon of mono- and dlsubstltuted 4- throuraclls m presence of primary ammes. 

It has been previously reported that, unlike its 4-thlo analogue, light Induced mteractlon of 

1, 3-dlmethyl uracll with primary ammes 1s much less speclflc and leads to several types of 

photoproducts (10) 
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