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NUCLEOSIDES AND NUCLEOTIDES. 110.

[2,3]-SIGMATROPIC REARRANGEMENT OF THE ALLYLIC
SELENIDES TO ALLYLIC AMINES IN SUGAR MOIETY OF
PYRIMIDINE NUCLEOSIDES: SYNTHESIS OF 3'-AMINO.2',3'-
DIDEOXY-2'-METHYLIDENECYTIDINE!

Abdalla Alsyed A. Hassan and Akira Matsuda®

Faculty of Pharmaceutical Sciences, Hokkaido University, Kita-12, Nishi-6, Kita-

ku, Sapporo 060, Japan

Abstract-----An allylic alcoho! system in 2'-deoxy-2'-methylideneuridine
derivative (4) was converted into the allylic selenide, 2',3'-didehydro-2',3'-
dideoxy-2'-phenylselenomethyl derivative (11), which was treated with NCS and
tert-butyl carbamate to afford a [2,3]-sigmatropic rearrangement product (13).
Transformation of the uracil moiety of 13 into cytosine provided access to the title

compound (16).

A new type of antineoplastic nucleosides, 2'-deoxy-2"-methylidenecytidine (DMDC, 1) has been synthesized2-3
and its activity has been evaluated.4 DMDC showed, unlike the activity of 1-B-D-arabinofuranosyicytosine (ara-
O), highly potent antineoplastic activity against not only mouse and human leukemia cell lines but also human
adenocarcinoma and carcinoma cells in vitro. DMDC also had therapeutic activity against some human tumor
xenograf;s.“ DMDC is not a substrate of cytidine deaminase from mouse kidney, which deaminates ara-C to
chemotherapeutically inactive 1-B-D-arabinofuranosyluracil?2 The mechanism of its action has been extensively
studied: 5'-triphosphate of DMDC strongly inhibits DNA polymerases from calf thymus3 and 5'-diphosphate of
DMDC time-dependently inhibits ribonucleoside diphosphate reductase® from E. coli. Thus, DMDC is an

interesting and promising antitumor agent having a dual mechanism to inhibit tumor cell proliferation.
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On the other hand, 3'-amino-2',3-dideoxycytidine (2)7-8 and -thymidine%.10 are also known to have
antiproliferative activity toward tumor cells as well as antiviral activity, Whether a combination of both structural
features of DMDC and 3'-amino-2',3'-dideoxy nucleosides into one molecule would have additive antineoplastic
activity or not is of interest. In this communication, we describe the synthesis of 3'-amino-2',3'-dideoxy-2'-
methylidene pyrimidine nucleosides viaz a [2,3]-sigmatropic rearrangement of allylic selenides to allyl amines in

the sugar moiety of pyrimidine nucleosides.

A straightforward method for the synthesis of the target nucleoside is thought to be conversion of either a
preformed methanesulfonyl ester of allyl alcohol (8) with an azide anion (NaN3 or BugN+N3") or direct treatment
of 7 with diphenyiphosphoryl azide or hydrogen azide under Mitsunobu reaction conditions through the SN2
manner, followed by reduction of the azide group. Starting materials (7) and (8) were readily available from
3311 from uridine. The reaction of 4 with benzoic acid under the Mitsunobu reaction conditions or the reaction
of the methanesulfonyl ester (5) with sodium benzoate gave 6 in 98% and 55% yields, respectively. Base-
catalyzed hydrolysis of 6 furnished 7, and methanesulfonylation of 7 gave 8. However, on the reaction of 7 or
8 under the conditions described above, we always obtained an SN2' product, 2',3‘3didehydro—Z',3'-didcoxy-2'-
azidomethyl derivative (9)12 but not the desired 12. Similar reactions of 4 and 5 again gave exclusively 9.
When we attempted the reaction of 5 or 8 with other nucleophiles such as phenylthiolate or phenylselemium
anions, the reaction pattern was predominantly SN2' type to give the 2',3'-didehydro-2',3'-dideoxy-2'-
phenylthiomethyl derivative (10) or 2'-phenylselenomethyl derivative (11) in excellent yields. Therefore, we
started synthesizing the target nucleoside (16) from the allylic phenylselenide (11) via an oxidative [2,3]-

sigmatropic rearrangement.13

When 11 was treated with N-chlorosuccinimide (NCS) in the presence of tert-butyl carbamate and triethylamine
in THF/MeQH, the desired nucleoside (13} was obtained in 71% yield. The structure was assigned from its 1H-
nmr spectrum: (CDCl3) 6 ppm; 1.45 (9H, s, +-Bu), 3.73 (1H, m, H-4"), 5.13 (1H, m, H-3"), 5.44 (1H, br s, H-
2"a), 5.51 (1H, br s, H-2"b), 6.62 (1H, d, J = 1.5 Hz, H-1", 8.16 (1H, br s, 3-NH), 8.49 (1H, br s, 3-NH).
The configuration at the 3'-position could not be identified at this stage because of low resolution of the protons at
the 3' and 4' positions. Therefore, 13 was deblocked by 80% aqueous trifluoroacetic acid in CH3Cla, followed

by acetylation with Aca0 in pyridine to afford diacetate (15). A proton signal at 5.04 ppm (H-3') was coupled
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with the 4-protons (3.95 ppm) with 8.3 Hz in its 1H-nmr spectrum.!4 This value is consistent with the "down"
configuration at the 3' position so that the sigmatropic rearrangement proceeded in stereospecific mode from the

structure A, .

Finally, 13 was converted into the cytosine derivative (16): triisopropylbenzenesulfonylation of the O* position
of 13 in the presence of DMAP in MeCN, and then treatment with concentrated NH4OH, followed by deblocking
with 80% aqueous TFA afforded 3'-amino-2',3'-dideoxy-2"-methylidenecytidine (16)15 in quantitative yield.
None of these nucleosides showed any significant cytotoxicity against L1210 cells in vitro and their evaluation as

inhibitors of HIV is underway.
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