238 No. 118 Krasnokutski et al. In v estigation of Nucleosides Molecular Structure S. A. Krasnokutski A. Y u. Iv ano v krasnokutski@ilt.kharkov.ua G. G. Sheina Y u. P . Blagoi Institute for Lo w T emp erature Ph ysics and Engineering, Ukrainian Academ y of Sciences, Khark o v, 310164, Lenin Av e. 47, Ukraine Keyw ords: FTIR, PM3, adenosine, uridine, th ymidine 1 In tro duction The in v estigations of n ucleoside molecular structures are of fundamen tal in terest for molecular biology . Up to the presen t the main exp erimen tal information ab out their structure w as obtained from the data for the crystals and solutions [1]. But the in termolecular in teraction strongly in uences on the conformational and tautomeric equilibrium. And their result can not b e compared with quan tum c hemical calculations. Therefore it is v ery in teresting to obtain an information ab out n ucleoside structure in the isolated conditions. Owing to w eak in termolecular in teractions in the inert matrices and their optic transparen t, matrix isolation sp ectroscop y is v ery useful to ol for suc h in v estigations. The main problem is lo w thermostabilit y of n ucleosides and consequen tly it is di�cult to obtain the molecular b eam. Previously w e solv ed this problem for uridine and th ymidine [2]. In this w ork w e compare the results of our calculation metho d PM3 with the data obtained from FTIR matrix isolation sp ectroscop y . 2 Metho d and Results In our exp erimen ts all FTIR sp ectra w ere recorded with ap o dized resolution 0.24 cm � 1 in the range 450-2500 cm � 1 (KBr b eamsplitter) and 0.4 cm � 1 in the range 1400-4000 cm � 1 (CaF 2 b eamsplitter). The temp eratures of ev ap orations w ere adenosine 183 � C uridine -148 � C, th ymidine -147 � C. Also for comparison with adenosine, the matrix sp ectra of adenine w as recorded in Ar matrix. Matrix to sample ratio (M/S) w as ab out 900:1. The noticeable traces of n ucleosides thermo destruction (H 2 O, CO 2 , bases) w ere not detected. The quan tum-c hemical calculation metho d PM3, con trary to previous exp erimen tal data [1], sho w an abilit y of existence of sin-conformer due to stabilising of it structure b y in tramolecular h ydrogen b ond O 5‘ HO 2 for th ymidine, uridine and O 5‘ HN 3 for adenine. On Fig. 1. The OH, NH region of stretc hing vibration of n ucleosides in Ar matrix (T=12K) is giv en. In a similar to data for adenine [3], only amino tautomer of adenosine is presen t in matrices. As in the w ork [2] the band 3664 cm � 1 can b e assigned to the stretc hing vibration � O 5‘ H of h ydro xymeth yl group and the wide band 3637 to the free O 3‘ H and O 2‘ H group. These bands coincide w ell with uridine (Fig.1 curv e 3) and th ymidine (Fig.1 curv e 4) vibrations of free OH groups. App earing h ydrogen shifted bands 3472 cm � 1 in th ymidine and 3458, 3493 cm � 1 in uridine sp ectra con�rm existence of syn-conformations for these substances. But con trary to th ymidine and uridine w e don’t see app earance of this H-b onded vibration in the adenosine sp ectrum. This band ma y o v erlap with an tisymmetric vibration of NH 2 group in adenosine sp ectrum (Fig. 1, curv e 1). But relations b et w een of the in tensities of symmetric and an tisymmetric vibration for adenine (1.35) and adenosine

No. 118 Krasnokutski et al. 239 Figure 1: The OH, NH region of stretc hing vibration of n ucleosides in Ar matrix (T=12K). Curv e 1-adenosine (M/S=900), 2-adenine (M/S=1000), 3-uridine (M/S=1100), 4-th ymidine (M/S=1000) (1.4) are practically the same. That is w a y w e can c ho ose sev eral the most probable structure from our calculations an ti-conformation for adenosine and syn-conformations for th ymidine and uridine. The situation for adenosine is the same as in a crystals [4]. References [1] Saenger, W., Principles of Nucleic A cid Structur e , Springer-V erlag, Berlin, 1984. [2] Krasnokutski, S.A., Iv ano v, A.Y u., Izv ek o v V., Sheina, G.G., and Blagoi, Y u.P ., FTIR matrix isolation study of uridine, th ymidine, rib ose, and glucose, Journal of Mole cular Structur e , V.482{ 483:249{252, 1998. [3] Radc henk o, E.D., Plokhotnic henk o, A.M., Sheina, G.G., Blagoi, and Y u.P ., Bio�zika (Russian), 29:553, 1984. [4] Lai, T.F. and Marsh R.E., A cta Crystal lo gr. , B. 28, 1982{1989, 1972.