This article was downloaded by:

On: 26 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Nucleosides, Nucleotides and Nucleic Acids

MICIEOS.idES} Publication details, including instructions for authors and subscription information:
Niucleotides http://www.informaworld.com/smpp/title~content=t713597286

Novel TSAO Derivatives Modified at Positions 3' and 4' Of the Spiro
Moiety

E. Lobatdn?; S. Velazquez®; A. San-Félix*; C. Chamorro?; V. Tufién®; A. Esteban-gamboa?; E. De Clercq®;
J. Balzarini’; M. J. Camarasa®; M. J. Pérez-Pérez?

* Instituto de Quimica Médica (C.S.I.C.), Madrid, Spain " Rega Institute for Medical Research,
Katholieke Universiteit, Leuven, Belgium

s Ecbiow
JOHN A STYETI

WOLLUME 24 MNUMBER 4 i)

To cite this Article Lobaton, E. , Velazquez, S. , San-Félix, A. , Chamorro, C., Tufién, V., Esteban-gamboa, A. , De Clercq,
E., Balzarini, J. , Camarasa, M. J. and Pérez-Pérez, M. J.(1999) 'Novel TSAO Derivatives Modified at Positions 3' and 4'
Of the Spiro Moiety', Nucleosides, Nucleotides and Nucleic Acids, 18: 4, 675 — 676

To link to this Article: DOI: 10.1080/15257779908041536
URL: http://dx.doi.org/10.1080/15257779908041536

PLEASE SCROLL DOWN FOR ARTICLE

Full terns and conditions of use: http://wwinformworld.conlterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713597286
http://dx.doi.org/10.1080/15257779908041536
http://www.informaworld.com/terms-and-conditions-of-access.pdf

13:58 26 January 2011

Downl oaded At:

NUCLEOSIDES & NUCLEOTIDES, 18(4&5), 675-676 (1999)

NOVEL TSAO DERIVATIVES MODIFIED AT POSITIONS
3" AND 4" OF THE SPIRO MOIETY

E. Lobat6nl, S, Velszquezl, A, San-Félix1> C. Chamorrol, V. Tuiiénl, A. Esteban-Gamboal,
E. De Clercq?, J. Balzarini2, M. J. Camarasa! and M. J. Pérez-Pérezl*

Instituto de Quimica Médica (C.S.1.C.), Madrid, Spain
2Rega Institute for Medical Research, Katholieke Universiteit Leuven, Belgium

ABSTRACT: We have explored the introduction of different functional groups at positions 3" and 4" of
the spiro moiety of TSAO-T. Alkylation of this spiro moiety afforded mixtures of N and/or C-alkylated
derivatives, while acylation occurs, exclusively, on the amino group. Position 3" has been selectively
functionalized by halogenation followed by Stille-cross coupling reaction with organostannanes under a
variety of experimental conditions.

TSAO derivatives are potent and highly specific inhibitors of the human
immuno-deficiency virus type 1 (HIV-1) replication. One of the most characteristic
features of TSAQ derivatives, whose prototype compound is TSAO-T (1), is the
presence of the spiro ring of 4-amino-1,2-oxathiole-2,2-dioxide. Our recent data have
shown that replacement of this spiro ring by closely related analogues results in 100-fold
decrease of the anti-HIV-1 activity.l2 We have now introduced different functional
groups at positions 3" and 4" of the spiro ring of TSAO-T and of its N-3-methyl
derivative (TSAO-m3T, 2). To perform these modifications two important points have
been considered: first, the chemical reactivity of this heterocyclic system has been
scarcely studied. Second, the presence of the tert-butyldimethylsilyl groups at positions
2' and §', sensitive to basic and acid media, respectively, but essential for antiviral
efficacy, implies the selection of smooth reaction conditions compatible with such
protecting groups.

When we assaied the reaction of TSAO-m3T with alkyl halides, we noticed that
the presence of strong bases (KOH or NaH) was required, in contrast to the alkylation of
classical enamines where no base is needed.3 Thus, reaction of 2 with CH3I and KOH in
dry dioxane afforded the corresponding N- and C-methylated derivatives (3 and 4),
together with the N,C-dialkylated compound (5) (Figure 1). Reaction of TSAO-m3T with
ICH2CONHj in the presence of NaH afforded exclusively the N,C-dialkylated derivative
(6) together with unreacted starting material. On the other hand, reaction of 2 with allyl
bromide and NaH yielded the N- and C-allylated derivatives (7 and 8) in a 1:1 ratio.

In contrast to the lack of selectivity of the alkylation reaction, acylation occurs
exclusively on the amino group, as exemplified by the reaction of 2 with methyl oxalyl
chloride to afford 9 (Figure 1). An excess of a tertiary amine (Et3N or DIPEA) is
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required to avoid deprotection of the 5'-tBuMe3Si group. The methyl ester was further
transformed into the free acid (10) or the amide (11) by treatment with NaOH.IN or
NH3/MeOH, respectively.

2 R;=R;=H (TSAO-m3T)

3 R;=CH; R,=H
4 R1=H R2=CH3

5 R;=R,=CHj

6 R,=R,=CH,CONH,

7 R1=CH2CH=CH2 R2=H
8 Ry=H R,=CH,CH=CH,

9 R;=COCOOCH; Ry=H
10 R;=COCOOH R,=H
11 R;=COCONH, R,=H

Figure 1

To selectively functionalize the 3"-position of the spiro ring, we investigated the
Stille cross-coupling reaction of vinyl halogenides with organostannanes. Very few
examples are described in the literature of Stille-couplings in heterocycles containing
free amines.4 Therefore, the 3"-haloderivatives were synthesized. Reaction of TSAO-T
(1) with methyl halides (LiCl, LiBr) or I and ceric ammonium nitrate (CAN) in CH3CN
at 80°C afforded the TSAO-derivatives 12-14 (Scheme 1). Addition of Et3N was
required to avoid deprotection at 5'-position. Coupling of 14 with (E)-methyltributyl-
stannyl acrylate was chosen as a model reaction. Traditional catalyst [Pd(Ph3P)4(5%)] or
"ligandless" catalyst [PdClo(CH3CN)2] did not provide an efficient coupling (>80%
starting material). The weakly coordinated Pda(dba)3(2%) and the soft ligand Ph3As(8%)
afforded the coupling derivative 15 in 55% yield together with a high proportion of
reduction product (TSAO-T, 40%). The ratio of reduction product was markedly
disminished by subsequent addition of the organotin derivative after 1 and 2 h of
reaction. Finally, addition of Cul (5%) as a cocatalyst allowed to reduce the reaction time
to 2 h to obtain 15 in 72% yield. Using these optimized conditions [Pdz(dba)3(2%)/
Ph3As(8%)/Cul(4%)/nBu3SnR(4eq)], the coupling derivatives 16 and 17 were prepared
(80 and 89%, respectively). The higher the reactivity of the stannane, the higher the yield
of the coupling product.
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1 TSAO-T 12 X=ClI 15 R = CH=CHCO,CHs(E)
13 X=Br 16 R = CH=CH,
14 X=I 17 R = CH=CHCH,OH(E)
Scheme 1
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