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Abstract: (+)-7-Deazacarbovir (2), which was conceived as an agent that could potentially possess activity
against both human immunodeficiency virus (HIV) and human cytomegalovirus (HCMYV), has been prepared in 3
steps from (%)-(3a,5¢)-3-acetamido-5-(acetoxymethyl)cyclopentene (3) and 2-(2-amino-4,6-dichloropyrimidin-5-
yDacetaldehyde (4) in an overall yield of 36%. While non-cytotoxic, 2 was inactive towards inhibiting these
target viruses as well as a variety of other viruses.

The last decade has seen the emergence of acquired immunodeficiency syndrome (AIDS) as a disease that
is caused by the human immunodeficiency virus (HIV).! This viras manifests itself by decreasing the number of
a subset of helper/inducer T-lymphocytes bearing the CD4 receptor.2 As a consequence, AIDS patients become
vulnerable to a variety of opportunistic infections,3 including the herpesvirus human cytomegalovirus (HCMV).4
In addition to its own deleterious effects, HCMV can stimulate HIV gene expression, which could enhance the
consequences of the HIV infection.5 Thus, in view of clinical relationship between HIV and HCMYV, it would be
meaningful to develop a single agent with effectiveness against both infections. To test this idea we chose to
combine the anti-HIV properties of carbovir ((-)-carbocyclic 2',3'-didehydro-2',3"-dideoxyguanosine, 1)6 with
the anti-HCMV characteristics of 7-deazapurine nucleosides.” In so doing, 7-deazacarbovir arose as a target
molecule and its preparation in the synthetically more accessible racemic form 2 and its evaluation as an anti-HIV
and anti-HCMYV agent are described herein.
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The preparation of (+)-2 (Scheme), which was based on the preparation of 1,6 began with the basic
hydrolysis of (+)-(3a,5a)-3-acetamido-5-(acetoxymethyl)cyclopentene (3)89 to (£)-(3e,50)-3-amino-5-
(hydroxymethyl)cyclopentene. Reaction of the latter compound with 2-(2-amino-4,6-dichloropyrimidin-5-
yDacetaldehyde (4)10 resulted in 5§ without the need for a separate pyrrole ring closure step. Basic hydrolysis of 5
yielded 2 ((£)-2-amino-7-[(1o,4a)-4-hydroxymethyl-2-cyclopenten- 1-yl]pyrrolo[2,3-d]pyrimidin-4(3H)-one).12
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in HoO, reflux, 15 h; (i) 2-{2-amino-4,6-dichioropyrimidin-
5-yl)acetaldehyde(4) '°(11.6 mmol)/EtsN (20 mL) in

2-ethoxyethanol (40 mL), reflux, § h; b, 0.87 mmol of 5,

1 N NaOH (20 mL) in EtOH (30 mL), reflux, 24 h (£)-2 (80%)

Employing the CPE inhibition anti-HCMYV assay method (AD169 strain, HFF cells), 2 was found to have
an EC50=3.5 x 104 M (DHPG ECs0=7.8 x 10-7 M) and an ICsp > 4.1 x 10~ M.13 In CEM cells, compound 2
was found to have no effect as an anti-HIV agent (in a concentration range of 104 to 10-8 M) and to show no
cytotoxicity at 10-4 M or lower concentration.14

Even though 2 was not cytotoxic, 16 its use as a compound with a dual therapeutic function towards HIV
and HCMV infections is not promising.17 The lack of meaningful activity for 2 may be due to failure to be
converted to its 5'-triphosphate derivative!8 to serve as a substrate for or an inhibitor of HIV reverse
transcriptase!? and HCMV DNA polymerase20 that, in turn, could have resulted in antiviral activity as a result of
DNA chain termination.
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