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3 In“troduen m’:

Dune 1o the domrmnt Iole of meia] ions in the bm
.chemsiry of nuclaic acids the reaction, of meizﬁ mns
- with p@lynucleml des and their monomaric consti--
teeniswas intensively studied [1- 5] -1t was demon—-

‘strated that metal binding can oscur. with' the ?oases, 1.}113 o

, phmsphat:s residue and even with' the Fibose mmety

- Besides X- -ray wd}fﬁachnn stu ﬂ]E‘S a wide 'nun‘)t—:; of -
_spectroscopic mc}m}ques were devised and .success- o
Fally employed to elucidate the metal bmdmn sites-
-within 2 metal-nucleotide complex. Cu?” es pemally
“belon; gs 1o the most actively stndied metal ions anc

'rc{mmde'rabla information regarding the birding s:‘hm» - -' 7
"'tion was obtainied [1,4, 5]. For example it was shown i
by ! HANMR that Co?” binds preferentiglly with the =0

M7 of the purine Ebase and from 3T P-NMR studies |

the second binding site 'was found to be the phosphﬁ'té o
‘restdue within the same or even mme h}.e]y wn‘h ﬂm

R neaghbounng AMiP-moleculs §4).
. The recent. apphcaimn of *2C- NMR specimscopy
15 iR -pmved most convenient o ‘obiain sehstantial -

:mfonnatmn regarding ke strucinre of purine micleo- - "
- sides and maclectides IB—I 2].1n this context we were

,mtexested te examine the Cu- c:omplex af_ANPm

-‘:ﬂqueous sl tzons empl@ymg this new te: ‘Lmque. Df
- forther ipterest was the :undmg situation of the core -
eie' 'mns of 1]13 w;upnc ion mt}nn the (‘u AMP mm»

PHOTGELEC]’RON SPECTRGE.CDPY' "F Fu—AMP

S f_.mncn WESER Gm-;rmchm STROBEL and Welfe 3 VDELTER*
: Ph}S)O?Bgl&i‘}}-&ﬁ’ﬂHSQ}lgx hs'z‘zmr der Dﬂuersrmf Jugmgm N
- . . Hopps- "«‘ey}fr msse J e erzmr_}" :

E -":électmn prIGIIDoGQ'P 7.

o [cleaﬂy shown thai {.‘n‘* b
- . purine sing; ThisTesult supports earlier phys:vm:hema—f
“zal data of such a Co- AMP a:nmplex. Surprisingly ‘Ihe
‘ 'bmms’;g snergy of the Cy 2}33 Jo core eiectrons was '
’ '-‘ramarkab]y low wmpm'ed 10 other low molegutar
- weight coppe:r con. ooands, h fm, 2he bmﬂmg i »ergy-‘.'
o of the 2paia. level was ihe Same as Tsp@ﬁaﬁ fort s
Lo acopper mn Eryﬂl_mr:uprem 1 j, ZIEIIRBIV 932 ue"»i;-.

was S"Euﬂ.leﬁ usn*g X-miv‘ 1-]1{‘10' :

- From the present 13{}3%1}1 measurem»ﬂu ﬁ nms
‘und withthe N-7 of the

2 Materlals ami me:thods

AMP was fmm B@e}xﬁn;ger, Mannhg}m, D; B “F'n}m ', :

Merck, Sharp and Dohne, Canada The proton bmaﬁ .
- band decoupied * ® G-specira were Tecorded 2t To0m -
- temnperature with a Broker HEX.90- NMR ;.pecmo- ,
7 metsr {22.628 Mz For 13 (; 90 Mik for 13113 M;H_,
. for “H). The acoumulation of the polse interfesp
graras was carried out using'a ¢ K 1074 Fabritek avex-‘; 5
*ager and the Fourier transformaticn was pmf@mad >
w4 K-PDP-8J com puter _(I gital). Ti
-'{fshlﬁa were maasureii ‘versus external ﬁwxanz. E’rmn -
: f;these ﬁa*a ppm values .r»}atb-d m Ietramethyim*me
L {TMS} Were ca]hulatet' S IR
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‘.""carbons appear as dm:b}ets bpect;aifcﬂm-?anson wz
“other puriné Ies:dues {8 ]2] led to ﬁie asmgnment
"'markedmvﬁg, 1. ' :
-~ Upon the. addltmn of i mcreasmg amount.-. of R
';__"‘uSBa ‘the 1 resonanées of (C-4, (-5 and ‘C-8 are bma&en-gj RO . ,
“edand finally. 1evel]ed off. The ling broadening of B F!g.'&_ Hetay. Phom..lgﬂ,{m SDB,_.U am of ﬂ,g ca 2?3 7 Jevel G
'_r‘:atoms bemg Tesent in. close r=oximity 1o bound 7L ~ o Cu-AMP {121 complex). X-tay sonrce: Me-K, 1.2 e
paramagnetic ions was: demumirateﬁm 1962 [14] o 4i253:60 EV). Smoothing over 13 painis; work fﬂmhﬁn SR
_using the Cu-chelates of amino acids and peptides. S 5.6 €3 anaiyser eneigy 100 €V sweep Width 10 8V; swesp

X G ’ ‘_;:,ﬁme 20'sec; nuniber of scans 200; number of channels Zl}ﬁa: -
:;{nﬂar 1o this phenom"nan observed dF .  the ,‘above o The Culs lme of r:ellotape a1 284,.0 eV servedas. :l.-ewrence. e
H "EMR s;:ectroscnpy ihe n]gna]s of : , _ R

5?__535 ‘::'.Lean _ ,-.}_“'-;V‘ B

measure—
added m,aqueous

‘_ﬁhe‘ 13C3=amms ’l’he p:resent 15‘C- SRS T o
iments c]earl dcmon ,traie lhail Ca: ed yTDFG grants No. We .-
ner t‘nanks ga m ihe Fonds
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