03. CRYSTALLOGRAPHY IN BIOCHEMISTRY AND PHARMACOLOGY

03.2-14 CRYSTAL AND MOLECULAR STRUCTURE OF KINETIN-
PICRATE: A NOVEL COMPOUND CONTAINING A N(3)H
AND N(7)H TAUTOMERIC FORM OF PURINE. By Manuel Soriano-
Garcia and R.A. Toscano, Instituto de Quimica,Universi-
dad Nacional Autdnoma de México, Circuito Exterior,Ciu-
dad Universitaria, 04510 México D.F. México.

g-furfurylaminopurine (Kinetin) is a highly potent
growth factor (cytokinin) which is implicated in many
aspects of plant growth. It promotes cell division and
differentiation. A 1:1 crystal complex of kinetin and
picric acid was crystallized and we present its crystal
and molecular structure as an appropiate model compound
for studying the structural properties of cytokinins in
an jonic environment.

The complex, CysH12Ng0s, crystallizes in the mono- -
clinic system, space group_P2;/n, with cel]l dimensions
(at 18 #2 °C) a= 4.995(1) A, b= 13.931(3) A, c= 26.065
(8) A, p= 90.99(2)°, p= 1.63 g/cmand Z= 4. The struc-
ture was solved from diffractometer data by direct me-
thods and refined by a cascade matrix least-squares
technigues to R= 0.05 using 2040 observed reflections.

The present structure provides the first description
of the adenine moiety with the N(3)H and N(7)H tautomers
The molecular geometry of the adenine ring found in this
structure differs considerably from the assumed in theo-
retical calculations on the N{3)H tautomer of purine.
The kinetin cation assumes a similar conformation from
that found in the crystal structure of kinetin (M. So-
riano~-Garcia and R. Parthasarathy, Biochem. Biophys.Res.
Commun., 64, 1062 (1975); M. Soriano-Garcia and R. Par-
thasarathy, Acta Crystallogra. B33, 2674 (1977)). The
molecular geometry within the picrate ion is not signi-
ficantly different from those found for the picric acid
and picrate salts. In the crystal, the kinetin cations
and the picrate anions are aggregated separately into
alternating layers. The molecules of kinetin cations
are held together in pairs across centers of symmetry by
N(3)~H---N(9) hydrogen bonds. The two layers of unlike
molecules are interconnected primarily through a speci-
fic ion-pair interaction between the N(7) of the imida-
zole ring and the deprotonated oxygen atom 0(21) of the
picrate ion.
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. the Bbend encompassing the

‘carbonyl moieties.

c-71

03.2-15 POLYMORPHS OF CYCLOAMANIDE A, CYCLIC (LPro-
Lval-LPhe-LPhe-LATa~Gly), CONTAINING AN UNUSUAL B-BEND.
By Isabella L. Karle and Chian Chian Chiang. Labora-

tory for the Structure of Matter, Naval Research Labora-’

tory, Washington, D.C. 20375, USA.

Cycloamanide A, C33HapNgOg, isolated from Amanita phal-
loides, occurs in more than one crystalline pseudo poly-
morph. Form I (Chiang, Karle and Wieland, Int. J. Pep-
tide Protein Res. (1982) 20, 414-420) has 4 Hy0 solvent
molecules while Form II has 1 H20 and 3 CoHgOH solvent
molecules. The crystals are not isomorphous, although
the peptide molecules are isostructural. Both crystals
have space group P272727 with a = 13.307(2) A, b =
24.820(4) A and ¢ = 11.231(1) A for Form I and a =
16.716(2) A, b = 24.007(3) A, and c = 10.918(1) A for
Form II. The unusual intramolecular hydrogen bond in
sequence LPhe-LAla occurs
in both crystdl forms. The g-bend has torsional angles
characteristic of a Type II' bond (for a D,L sequence)
rather than the expected Type I (for an L,L sequence).
The 6,0 values for L-Phe? and L-Ala® are +60°, -122°
and -86°, -5° respectively (in Form II). The aberrant
residue, L-Phe4, Ties in the D-region of the 4,y map
that is_ forbidden to L- residues. In the present struc-
ture, C 1in the atypical B-bend is at a distance of
only 2.84 A from Ng. To achieve a separation even as
large as 2.84 A required an increase of 2-4° in the

values for the CAC%CE and CﬁCiN5 angles from the average
values that have been observed in other peptides. One
water molecule is buried in an excessively hydrophobic
region to provide hydrogen bonds to two amide and two
The stability of the conformation of
cyclic peptides in different solvent environments is
demonstrated.

03.2-16 CONFORMATIONAL ANALYSIS OF 6—SUBSTITUTED URI—-
DINE INHIBITORS OF OROTIDYLATE DECARBOXYLASE: CRYSTAL
STRUCTURES OF 6~THIOCARBOXAMIDOURIDINE AND 6—CYANOURI-—
DINE. By Vivian Cody, Medical Foundation of Buffalo,
Inc., Buffalo, NY 14203, and Thomas I. Kalman, Medicinal
Chemistry Department, SUNY/Buffalo, Amherst,NY 14260 USA

To investigate the mechanism of the orotidylate (OMP)
decarboxylase catalyzed reaction, inhibitors of the
enzyme were synthesized and tested against yeast OMP
decarboxylase. The 6-carboxamido and 6—thiocarboxamido
derivatives of uridine monophosphate (UMP), analogues of
the substrate, were designed as molecular probes of the
carboxylate binding-site of the enzyme. These studies
showed that thiocarboxamido-UMP is »>30,000-fold more
potent than carboxamido-UMP as an inhibitor of the
decarboxylase. These compounds are active only as the
monophosphates. We report the crystal structure anal-
ysis of é-thiocarboxamidouridine (I) and 6-—cyanouridine
(II), a synthetic intermediate, as part of this study.
Both compounds crystallize in the orthorhombic space
group P212121 with z = 4. The lattice parameters for I
(CH ONS)area = 9.201(3), b = 14.522(5), ¢ = 9.033
(33al'afia®for IT (CH O N ) are'a = 10.068(2), b =
16.219(2), ¢ = 7.048(194% >These data show that the
presence of the 6—substituent causes the glycosyl bond
to adopg a syn conformation in each structure (x = 251°
and 252 , for I and II, respectively). The furanose ring
conformation in I is C3'-endo—C4'—exo and in II it has a
C3'—endo pucker. The phase angle P of the sugars is 62o
ang 29, agd the amplitude of the ring pucker, T_, is

35" and 25 for I and II, respectively. The valuesS seen
for II are smaller than normally observed. Comparison
of these structures with 6—methyluridine (JACS 94:6520
(72);102;: 5586(80)) and orotidine (6—carboxyuridine, ACA
abs.2:35(74)), shows that all of these compounds adopt a
syn conformation because of the steric interactions with
the sugar and the 6—substituent. Since all of these
groups have different electronic properties, it is the




