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SYNTHESIS AND BIOLOGICAL EVALUATION OF DIDEOXUNUCLEOSIDES
CONTAINING A DIFLUOROMETHYLENE UNIT

Esa T. Jarvi¥*, Prasad S.Sunkara and Terry L. Bowlin
Merrel Dow Research Institute, 2110 E. Galbraith Rd.
Cincinpati, Ohio 45215

Abstract: 2'-difluoro and 3'-difluoro dideoxynucleosides containing thymine and
cytosine as the base were synthesized. These compounds inhibited HeLa cell

growth and Moloney leukemia virus to a modest degree.

Recent interest in the synthesis of fluorinated dideoxynucleosidesl'2 has
prompted us to report our syntheses of nucleosides 6,8,14 and 15 in this class.
Bergstrom et al. reported one dideoxynucleoside, but no biological data was
presented.2 Fluorine in the 3'-position has produced anti-tumor activity3 and
recently 3'-fluorothymidine triphosphate has been shown to inhibit HIV-reverse
transariptase.12 Fluorines in the 2'-position are expected to stabilize the
glycosidic bond. The enzyme targets for the title compounds are viral reverse
transcriptase and mammalian DNA-polymerase alpha.

The synthesis of the 3'-difluoronucleosides was developed independently from
that of Bergstrom et al., but used the same fluorinating agent. First, the
readily available4 deoxyribose derivative 1 was oxidized using Samuelsson's 5

procedure,affording 2 in 67% yield (and 23% recovery of 1).

RS s

pyridine £ Et N SF3
Acy0 CHZC]“Z ClCHzCH201
The ketone 2 was insensitive to DAST at room temperature, but after 3 days

at 55°C in 1,2-dichloroethane a 34% yield of 3 was obtained. Following the
example of Dyatkina et al.6 , the methyl acetal 3 was directly coupled with the
pyrimidine base. The undesired ring opened product 4 (247 yield, R’ = 0.40) and
desired 5 (26% yield, 1:1 alpha-beta) were obtained. Isomer 58 (R7 = 0.24) was
converted to 6B (mp 170-172) and isomer 5a (R7 0.31) to 62 ( an 011 ). 8
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Similarly, thymine was coupled to 3, giving products analogous to 4 and 5.

n
joo |~

The intermediate 7 ( 31%, inseparable anomers) was deprotected (NH3,EtOH) to give
8 as a 1:] mixture of anomers ( RZ =0,55 and 0.50).9

The 2'-difluoronucleosides were synthesized starting with 9a, used
previously for the synthesis of 2'—difluoro—2'deoxycytidine.1 Intermediate 9b
(85%,from 9a using CS),Mel,Nal) was deoxygenated (nBu3SnH,toluene.7OZ) to 22}1
Ester 9¢ was hydrolyzed (80% TFA-H,0) to the lactone 10a, which was silylated
(pyridine, tBuSiMe2C1) to afford lactone 10b (92Z from 9c).

79w

- R |
ooag_a R=0H —+sio R
9b R=0c(S)SMe F | F
R 9¢ R=H F F

10a R=H 10b R=SiMe,1Bu 11la R=H 11b R=Ms

DIBAL (toluene) converted 10b to lactol lla (862) and mesylation (MsCl, EtqgN
in CHyC1y) afforded 1lb (96%) as a 1:1 mixture of anomers. Coupling of 11b with
N-acetylcytosine (BSA, TMS-OTf,CICH,CH,Cl reflux, 4 h) gave a }:1 mixture of
nucleosides 12 (44%, foam). It is interesting to note that the analogous mesylate
with a 3'-silyloxy substituent (also a 1:1 mixture of anomers) gave an 80:20
mixture,respectively, of alpha and beta nucleosides.lOAmmonia (in EtOH) treatment
yielded nucleosides 13 as a solid (100%). Finally, treatment with B80Z TFA—H20
(2.5 b) afforded the desired difluoronucleosides 14 and 15. 13
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Biological results are shown in the table below.

NUCLEOSIDE ICsq Hela cell growth ® ICsg for MoLV @b
68 34pg/ml 8ug/ml
6a 34pug/ml > Sug/ml1°©
8 > 100ug/ml >10ug/ml
148 > 100pg/ml 4.3pg/ml
15d > 100ug/ml > 10ug/ml

a) a number such as >Smeans no activity was found up to that concentration

b) see note 14 c) toxic to host cells at 5Spg/ml d) ICSO for HSV-1 10pg/ml
As can be seen from the table, modest antiproliferative and antiviral

activity was found. This data will help complete the picture on the biological

activity of fluorinated dideoxynucleosides.
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