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A STUDY ON THE INTERACTION BETWEEN 6-METHYL PURINE AND CYTOSINE
BY MEANS OF ABSORPTION AND FLUORESCENCE EMISSION SPECTROSCOPY

Key vord : Mydrogen bond formation, 6-methyl purine

Mehmet Belcan end Aysel Temizer
Ege Universitesi, Faculty of Science Chemistry Department,Bornava
Izmir TURKEY

ABSTRACT

The hydrogen bond formetion between G-methyl purine and cyto-~
eire hes been studied st room tempersture., The absorption eand fluo-
rescence emiseion spectra of 2.10‘5u 6-methyl purine solutions
containirg different amcunts of cytosine in the rapge of 2.1074-
2,5.107% vere investigeted. The essocistion constent for hyrogen
bonded complex formetion between 6-methyl purine and cytosine was
found to be 1.1.103 u'l from absorption difference gpectra. The
geze eseocietion constent in the excited state was found to be
2.9.103 1~ fror fluorescence spectra,

Intermolecular hydrogen bend formation cen be studied by
reens of absorption end fluorescence emisgsion methods, Ground state
equilibrium constants of hyrogen bond formetion can be found fron
ebsorption spectra(l'j). A nev end different equilibrium can be
reached during the lifetime of the excited state, if the establish-
ment of excited state equilibrium is fester enough ther fluores-
cence e:ission(S). In this case, excited etete equilibrium cons-
tants cen be calculated from fluorescence spectre(1'4'5). In this
study, the hydrogen bond formation between 6-methyl purine exnd cy-
tosine has been investigated.
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The hydrogen bond formation between 6-methyl purine (6-1Py)
and cytosine (S) in ground state is writiten as follows:
6-MPu + S —= 6-MPu....S

The essocistion constent of this equilibrium can be given as
follows

_ l6-upy...s] >
(6-uPu] [5) (2

K can be determined from equation (3) with the &id of absorp-
tion spectra.

1 - 1
AA AAmax
Where, AA: The difference in optical densities, K: The equilib-
riur constent of tpe hydrogen bonded complex formetion im ground
state, CB: Tne cytosire concentration, ‘AAmax’ The paximum diffe-
rence in optical densities.

On the other hand, the association reaction end the equilib-
rium constent in excited state can be given as:

1 1
+ (3)
KAR .o C

(6=LFu)® + § == (6-lPu....5)" (8)
Kx - [B-HPH....S] (5)

((6-upu)®][s])
Zy using fluorescence emission method the K® value cen be estimated
frex

¢z the following equation.

(1/1)=1
R T . Y% (6)

[s]
Vhere, I-I°= The fluorescence intensities of 6-methyl purine in
presence snd ebsexnce of cytosine respectively, [S]:Cytosine concen-

tration, o< : & comstent, K® : The equilibrium constant of the
hylrogen borded compiex formation in excited state.
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FIG.1. The sbscrption spectra of the 2.10"6 ki
6-4Pu solutions which corteined different
amdunts of cytosine.

(—)without cytosire, (f++)2.10‘4u cytosine,
(...)2,5.10'4H cytosine, (-.-)3.10'4H cytosine,
(--=)3,5.10"% cytosine.

EXPERIMENTAL
Caezicelk: 6-methyl purine and cytosine were from Fluka(purum),
bidistilled water vwee used ap solvent,
Instruzentetion: Absorption spectrs vere obtained using a
Verien DS ¢) UV-Vieible spectrometer, fluorescence spectra were
rezsured oy 8 Fiee 55 spectrofluorometer.

RESULTS

1- 7Tae investigetion of the hydrogen bond formation by
ceers of ebsorpiion spectra:

The edsorption spectra of the 2.).0'5 K 6-methyl purine solu-
tions, vwhich conteined different amounts of cytosine between
2.167% ¥ - 3,5.107% 1t were obtained (FIG.1).

The differences in opticsl densities ( AA) at different wave-
lengths end different cytosine concentrations were calculated and
plotted egainst wavelength(FIG.2).
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2IG 2. The sabsorption differcnces

spectra of the 2.10'6m 6-1Pu
solutions which cortsined
different amounts of cytosine.

(+++)2.10'4u cytoaine,(...)2,5.10'4u
c¢ytosine, (-.-)3.10‘4u cytosine,
(~==)3,5.10"% cytosine,

TABLE 1
C (k) AA 1-/cs 1/4A

2,104 -3,69 50,00.10° -0,271
2,5.10"4 -4,56 40,00.10° -0,219
3.100% 5,26 33,33.10° -0,190
3,5.1074 5,57 28,57.102 -0,179

Tne chenge of AA values with cytosine concentration (Cs)
at 260 nm ere given in TABLE 1.

The graph of equation (3) , platted by the method of lesst
squeres is shovn FIG.3.

Tre equilibrium constant of the hydrogen bond formation in
ground stete ves calculated to be Kel,1,10° &~} from FIG.3.

2- The investigation of the hydrogen bond formation by means

¢f fluorescence emission method:
Fluorescence exission spectra of 6-methyl purine solutions of

vnich ebsorption spectra had been measured before,were obteined.
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(—)vithout cytosine
(-==)10"% cytosine
(-.-)2.10'4H cytosine
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FIG.4, The fluorescence spectra of the 2.10-5M 6-MPu solutions
which conteined different amounts of cytosine.

TABLE 2

c (1) - 1074 2.10”% 2,5.1004  3,5,107°
I: reletive
fluorescence 60 40 29 25 19

intensity
at 370 nm

(1/1)-1/¢c, | - -0,334.10% -0,258.10% -0,233.10% -0,185.10
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FIG.5.
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Relztive flucrescence intensities of each solution &t 370nm
are given in TABLE 2.

Froz the data in TABLE 2, (I/Io)-I/Cs versus I/Io plot
was obteined (FIG.5).
From the graph in FIG.5, the equilibrium constent of the hydrogen
bond forzmation in excited state was calculated to be K‘=3,9.10
T according to the equation(6).

DISCUSSION

The hydrogen bond formation constant in the ground and
excited astates have been found to be K=1.1.1031.’;-1 and KI=3,9.103
R'l. It eppears that hydrugen bond between é-methyl purine and
cytosine becemes stronger when 6-methyl purine molecule is excited.
This result is in agreement with the finding 7) that 6-methyl
purine is more acidic with respect to proton dissociation and more
basic with respect to protoa birnding in excited state,
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