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MONTHA MEEPRIPRUK : SUPRAMOLECULAR STRUCTURE OF THE
HERPES ANTIVIRAL AGENT ACYCLOVIR AND RELATED
COMPOUNDS. THESIS ADVISOR : ASSOC. PROF. KENNETH J.

HALLER, Ph.D. 158 PP.

SUPRAMOLECULAR STRUCTURE/ HERPES ANTIVIRAL AGENT/

DISORDER/ REREFINEMENT

Acyclovir is an antiviral drug used to treat herpes simplex virus type 1 (HSV-
1), herpes simplex virus type 2 (HSV-2), and varicella-zoster virus (VZV) infections.
Advantages of acyclovir are low cytotoxicity and low HSV resistance to acyclovir.
One disadvantage is low bioavailability, perhaps partially due to low solubility.
Acyclovir, CgH11NsO3 was separated from acyclovir drug. Thin plates of the
dihydrate, obtained from water solvent, crystallized in the triclinic space group P1,
with cell dimensions, a = 6.8996(6) A, b = 11.4170(9) A, ¢ = 15.0806(13) A, a =
82.595(7)°, B = 82.395(7)°, y = 89.368(7)°, V = 1167.65(17) A% at 293(2) K. The
crystal lattice contains two crystallographically independent acyclovir molecules and
four water molecules in the asymmetric unit. The guanine bases of the two
independent molecules join via C-H---O, N-H---N, and N-H---O hydrogen bonds
into 1-D infinite wave-like chains. The chains interconnect to create 2-D sheet
networks perpendicular to the a axis via bifurcated hydrogen bonds to the side chain
of one of the independent acyclovir molecules. The adjacent 2—-D sheet networks
connect together to create 3—D networks through guanine stacking with average

distances of 3.2950(13) A for A/B and 3.3925(18) A for B/A. The water molecules



v

form infinite serpentine chains, -[-O2-H---O1-H---O3-H---04—H-].,, that propagate
through channels parallel to the a axis in the network. The chains consist of
alternating R?(10) motifs containing one oxygen atom of a carbonyl group and one

hydroxyl group, respectively, to make stable pentagonal forms which further stabilize
the strongly hydrogen bonded 3—D supramolecular network.

Tricyclic acyclovir, C11H13Ns03, has been reported as the dihydrate. The
structure has been rerefined based on the literature data, and an improved model
describing additional hydrogen atom disorder is presented. Tricyclic acyclovir
dihydrate assembles into a supramolecular structure utilizing both drug and water
molecules with extensive, strong hydrogen bond interactions in all directions. The
solvent water molecules form an (H,O)g cluster through a strong hydrogen bond
(d[O---0] = 2.81 A) between two water molecules across an inversion center. The
water clusters interact with the tricyclic acyclovir network using strong O—H---O and
O-H---N interactions, thereby becoming an integral part of the 3—D hydrogen bonded
network. A nonstatistical disorder in the side chain can be explained by clear C-H---O
preferences for the major component at two atom sites, no clear preference at the other

oxygen atom site, and a weak C—H---O preference at one minor component site.
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