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Conformation of the’Gadolinium Complexes of Adenosine 3’,5’ Cyclic
Monophosphoric Acid and Inosine 3',5 Cyclic Monophosphoric Acid

By G. VicTorR FazakerLEY,* JitL C. RusskLr, and MELANIE A. WOLFE
(Department of Inovganic Chemistry, University of Cape Town, Rondebosch 1700, South Africa)

Summary The title compounds do not exist in a rigid
conformation but in a rapid syn—anti-equilibrium.

Two recent studies!»? on cAMP (adenosine 3’,5" cyclic
monophosphoric acid) with lanthanide shift reagents have
arrived at contrary conclusions on the sugar to base con-
formation of the complex. In one case a predominantly
syn conformation (though also observing some conflicting
evidence from relaxation measurements) was deduced,!
while in the other an anti conformation.? Both forms have
been found in the crystalline state of the nucleotide.?

The Gd-ethylenediaminetetra-acetic acid complex (1:1)
binds to both oxygen donors of the phosphate at pH 5-5!-2t
and induces broadening of the resonances without observable
shifts. The concentration dependence of T, is related to
the metal ion—-observed nucleus internuclear distance 7, by
equation (1) where f is the mole ratio of total GdII to total

(fTg)™* = Kr~* (1)

nucleotide and K a constant during the experiment.4
Nucleotides are known to exist in either syn or an# con-
formations or very rapid equilibrium between these two.
No-one has yet succeeded in slowing down this equilibrium.
The bottoms of the potential energy wells correspond to
torsional angles (@) of ca. 4-110° (anti) and —50° (syn) 1.5,
Very little time is spent in any intermediate conformation
so that equation (1) becomes equation (2). A similar

1/fT(H-2) = K[r,/r"(H-2anti)
+ (1-7,/78(H-2syn) (2)

relationship holds for H-8. 7, is the fraction of time spent

in the am#i conformation. The values of » were obtained
from the crystal data3 but to allow for movement in the
potential energy well #¢ was averaged over +110° (110°)
and —50° (410°).

TABLE
cAMP2 cIMP2
H-2 H-8 H-2 H-8
(fTqp)~t/Hz? 1427 1506 167 609

& Nucleotides 0-04 M in 2H,O at pH 5-5.
10—-4—10-2,

cAMP. The observed data are given in the Table.
Solving equation (2) gives 7, = 0-60 (£0-05). The error
arises almost wholly from the uncertainty in ¢ and thus in
78, as T, (H-2)/T, (H-8) is very sensitive to 7, for defined ¢
values ranging from c¢a. 60 (7, 1:0) to ca. 0-015 (r, 0-0).
Clearly the lanthanide complex does not exist in any
single conformation.

cIMP. Similar experiments were carried out but the
solution was also 0-04M in praseodymium—ethylenediamine-
tetra-acetic acid complex which shifted H-8 downfield from
H-2 as the resonances were otherwise coincident. The data
in the Table give 7, 0-90 (4-0-05), in good agreement with
coupling constant studies.®

For both cAMP and cIMP the results were the same within
experimental error at 0-015 M nucleotide indicating that
base stacking is not a major source of error.
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bf was in the range
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t This position is supported by our preliminary data on the broadening of the ribose protons.
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