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Patente de Invencion: NUEVO PROCESQO PARA LA PREPARACION DE
ANALOGOS DE CICLOSPORINA A.

Atentamente se dirige a usted JAIME EDUARDO DELGADO VILLEGAS, Abogado,
mayor y vecino de Bogota D.C., e identificado como aparece al pié de mi firma, me dirijo a
su Digno Despacho para manifestarle lo siguiente:

1. En mi condicion de apoderado de la sociedad ISOTECHNIKA INC., domiciliada en
Alberta - Canada, presenté ante su Digno Despacho la solicitud de registro de la
Patente de Invencion mencionada en la referencia.

2. Debido a lo anterior, y con el fin de dar cumplimiento al requerimiento hecho por su
Despacho mediante Oficio No. 10480 del 20 de Agosto de 2010, me permito aportar lo
siguiente:

M Documento Fumie Sato et al, Tetrahedron Letters, Volume 23, Issue 44, 1982,
Paginas 4589, 4590, 4591 y 4592, con el fin de que se pueda realizar el analisis
absoluto de la patentabilidad de la invencion correspondiente a la presente
solicitud.

Con la documentacion adjunta, doy cumplimiento dentro de término habil a lo requerido
por su Digno Despacheo, por lo que comedidamente solicito se continGle con el tramite
normal de registro de la Patente de Invencion que se enuncia en la referencia.
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Atentamente,

T.P. No. 43.308 del Consejo Superior de la Judicatura.
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A STEREO- AND REGIO-SPECIFIC ADDITION OF rf—TRIMETHYL-
SILYLALLYLTITANIUM COMPOUND WITH ALDEHYDES. A FACILE

AND STEREOCONTROLLED SYNTHESIS OF E- AND Z-TERMINAL DIENES

Fumie SATO,* Yoshito SUZUKI, and Masao SATO
Department of Chemical Engineering, Tokyo Institute of

Technology, Meguro, Tokyo 152, Japan

Summary: q3—Trimethy15i1ylallyltiténium compound,,
{QS—C5H5}2Ti(q3—l—trimethylsilylallyl), reacts with aldehydes to give
(i)—(R,S)-3-trimethylsilyl—4-hydroxy-l-a1kene5 in excellent yields,

which can be deoxysilylated to either E- or %-1,3-dienes.

The chemistry of allylic anions eontaining of-hetercatom substituents has
been intensively investigated in recent years and has led to the development
of many new synthetic methods.l Regio- and stereo-chemical control in reactions
of these ambident anions with electrophiles is ¢rucial to the utility of these
methods.z'3
Recently, Tsai and Matteson reported that the regio- and stereo-chemistry in
reactions of trimethylsilylallyl anion with aldehydes is highly controlled via
E-l-trimethylsilyl-l-propene-3-horonate, and that the resulting (¥)-(R,5)~3-
trimethylsilyl-4-hydroxy-l-alkenes can be deoxysilylated stereospecifically by
the methods of Hudrlik and Peterson to either E- or Z-terminal diepes in
excellent yields.3 As the Wittig reaction to produce 1,3-dienes is replete with
complication, this reaction seems to be useful to have a simple alternative.

However, this method has certain drawbacks such as low over-all yields, long

reaction periods or multi-step procedure,
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In the previous report, we have shown that q?-crotyltitanium compound
(qs-csﬁslzTi(n3—crctle reacts regio- and stereo-selectively with aldehydes to
form thr3073—methylhomoallyl alcohols in excellent yields.4 We have now found
that q3-trimethylsilylallyltitanium caompound (QS-CSHS)ZTi(q3-1—trimethylsilyl—
allyl) (1}, formed in situ by reaction of (qs-CSHS}ZTiCl and trimethylsilyl-
allyllithium, reacts with various aldehydes such as primary, secondary or
tertially alkyl aldehydes, or aryl aldehydes to yield (¥)-(R,5)-3-trimethyl-
silyl-4~hydroxy-l-alkenes (2} in excellent yields, thus éroviding a simple and
a high-yield procedure for the synthesis of either E- or Z-terminal dienes.
Trimethylsilylallyllithium in tetrahydrofuran5 at -7B°C was treated with a
slight excess of (WP—CsHs)zTiCl formed in situ by reaction of (QS—CsﬁslzTiCl2
and iscbutylmagnesium chloride in tetrahydrofurans, and the mixture was stirred
for 30 min. To this solution was added 0.9 equivalent of an aldehyde, and

the mixture was stirred for 1 h at -78°C. The reaction mixture was brought to
room temperature gradually and then stirred for 1 h. Quenching the reaction
mixture with 4N-HCl (2 eguivalents of the amount) followed by oxidation with
air! afforded 2 in the yields given in Table 1 and (q°-CHg) ,TiCL, in 80-88%

yields.

n.. :
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Table 1. Reaction of Complex 1 with Aldehydes RCHO, and Deoxysilylation of

the Resulting Products 2

Run R in RCHO vield of 22 Deoxysilylation Dieneb (yield, 3)¢
(%) conditions

1 Et 86d

2 Pri 88d

3 Bu® 989

4 Ph 95¢ KH in THF, 10 min. L (88)
5 H,S0, in THF, 10 min. Z2Nzpy (86)

e . . Br
6 BrCH.CH.,CH_CH 92 KH in THF, 10 min. =" (84)
277277272
7 H,S0, in THF, 10 min. NN "B (89)

%1solated yield by column chromatography, based on RCHO. bThe products were identified by
lH n.m.r. (200 MHZ)? In each case no detectable amounts of stereo isomer were detected.

“Isolated yield by distillation, based on 2. dPrcducts 2 were converted to E- and Z-3-alkenes
as shown below and configuration was determined by g.l.c.; In each case, no detectable amounts

of regio~ and stereo-isomer were detected.

i, Hy/Pt0,, ii, KH (or H,50,) R
2 P ( or /’~\<§9\R )

eConfiguration was determined by converted to dienes.
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Competitive reactions to test the chemoselectivity showed that ¥ exhibits
remarkable chemoselectivity for the reaction with aldehydes in the presence of
ketones, nitriles, esters or halides. For example, 1 reacted selectively with
propionaldehyde (98-100% selectivity) in the presence of 2-pentanone (< 2%},
methyl acetate (0%), propionitrile (< 1%} or butyl bromide (0%}. This remark-
able functional group tolerance of 1 should permit its use for preparation of
E- and Z-terminal dienes containing various functional groups, such as shown

in runs 6 and 7 in the table.
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1 1.2 3 4

7. 200 MHz "H n.,m,r. data for H H C=CH -CH ZCHS—[CH2)4-BI (in_CDCl3J,

1 2 3 4 5
Compound & : H H il H H CH.,Br ; Jl,3 JZ,J J:,”q Jd,S JS,CHD[HZJ
E-isomer 5.00 5.12 6.35 6.09 5.70 3.42 10.0 16.6 10.0 15,2 8.0
Z-isomer 5.13 5.23 6.64 6.05 5.46 3.42 10.0 le6.€ 10.5 1¢.8 8.0
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