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1) 

THE REACTION OF GUANOSINE AND 2' -DEOXYGUANOSINE WITH ACROLEIN 

G Galliani*') . and C.Pantarotto 2) 

Istituto di Chimica Orgauica dell'Uhiversit& v.Venezian 21, 20133, Milano, Italy 
2) Istituto di Ricer&e F armacolcgiche M.Negri, v.Eritrea 62, 20157, Milano, Italy 

ActroLein teeacts wLth guanobinc and P’-deoxygu~~~obine in dimtihy.&&photide; the btictwre 

06 the adduc& i.b da&bed. 

Several reports deal with the reactivity of the purine moiety of guanosine with electro- 

philic reagents I). Thesereacticms a_repxsiblyaue@anation forthemutagenicityand 

cancerogenicity of many electrophilic xencbiotics. Here we describe the reaction of guau- 

c&us and 2'-deoxyguanosine with acrolein. 

Guauosine (2.0 g) was dissolvedindimethylsulphoxide (2Oml) andtreatedwith acrolein 

(4.0 nil). The solution was kept at rem teqerature for two days. Benzene (200 ml) was added 

and the suspensionwas stirred for twohours. After separating the clear solution, the 

residuewas trituratedinethano1.lheprecipitatewa.s filteredandcrystallizedtwice fran 

ethanol-water (I:1 v:v). Ihe ccqouud, hereafter referred to as (I) (1.9 g after the crystal- 

lizations) was hcamgemous in TLC (silica gel, chloroform:nethaml 7:3 v:v, Rf= 0.32). 

Elemental analysis gave: C 44.01%, H 5.19%, N 19.46%. These values are consistent with the 

fomniia C13H15N506~H20; one mole of water per sole of (I) was actually lost after standing 

at 90° overnight. The 
13 C spectmnof (I) indin&hylsulphoxide shmedthreepeaks inad- 

dition to the peculiar spectrmof guanosins 2) , at 25.6&, 32.26, and 68.66respectively. 

The off-resonance spectrum shmd the peaks at 25.6 and 32.26 as triplets, and the 

peak at 68.6 6 as a doublet. These data are consistent with the presence of a mthylene 

grouponanitrogenatcm,a~thylenegroupconnectedwithtwocarbonatarr;,anda~tkine 

groupsuch as CH-Oor N-CH-0. The'H~spectrmof (I) was the superimpositionof the 

spectrum of guanosine (after eliminating two protons on nitrogen atme) with the following 

signals: a broad signal at 1.66(2 H), a multiplet at 3.75 (2 H), a broadened singlet 

at 5.06(1 H), and a slightly broadened doublet at 8.36(1 H). The ancmalous distribution 

of intensities of thelastresonance suggests that this signal, which canbeeliminatid 

by shaking with D20, is given by two diastereotopic hydmql groups rather than by sirrple 

spin-spin coupling. All of these data suggest the structure (a) for ccntpound (I). The proton 

resonanceassigrmnts were confirnedbydouble resonance expertits. The alternative stnx- 

ture, deriving frcm a Michael-like addition of N 1 to the double C=C bond of acrolein, seems 

to be ruled out by the proton resonance at 8.3gwhich is typical for a hydroxyl engaged in 

a intramolecular hydrogen bond, as it is likely only in the case of structure (a). Elore- 

over the resonance at 3.76is consistent with the values reported for N2-alkylguanines I'). 
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Thebroadeningof the 'H signal csnbe attributedto the presence oflmthdiastereoismers 

of (I) 

(b) 

Caqxxrd (I) was also treated with acetic anhydride in the presence of snhydrous sodim~ 
acetate at 80°C for two hours. After dilution in benzene and evaporation under reduced 

pressuxe, the main product could be purified by silica gel chrmatography, and was ob- 

tained as a yellowish oil which solidified on standing under reduced pressure. Its mss 

spectrum showed the molecular peak atm/e 489. Its 
13 
Cspectnmshowedthatfouracetyl 

groups hadbeenintroducedand thatthemathylene groupat25.6&andthemthim groupat 

6&66had disappeared; the second methylems group had been shifted to 40.0 & . The for- 

mation of a double M bond was monitored by the appearance of two doublets in the off- 

resonance spectrum at 107.2 and 126.l&respectively. The 'H spectrum confirmed the pres- 

ence of twovinylprotons andthemaintenance of theaethylene groupnearthe nitrogen 

atcnn, whose resonance had been shifted to 4.5 6 by the introduction of an acetyl group 

cm N2. The tetiaacetyl derivative can thus assigned structure (b). 

An analogous adduct was formad by treating 2'-deoxyguanosine with acrolein in the sama 

conditions, as it was confined by 
13 CNMR. Whenguanosimawas treatedwithcrotonaldehyde 

and cinnamaldehyde, no adductcouldbe observedby TLC after tm days. An adductwas ob- 

served by TLC in the case of mthylvinylketone, but its formation was much slower than in 

the case of acrolein. 
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