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SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
E. S. D.

REF: EXPEDIENTE 05-111-045

TITULO SOLICITADO: “INTERMEDIOS UTILES EN LA SINTESIS DE LOS
INHIBIDORES DE LAS PROTEASAS DE VIH Y
PROCEDIMIENTOS PARA PREPARAR LOS

MISMOS”

PUBLICACION: GACETA 570 de 30/11/2008, NUMERO DE
PUBLICACION 812,

SOLICITANTE: PFIZER INC.

PRIORIDAD: US 60/4689.235 DEL 8 DE MAYO DE 2003

APODERADO: CARLOS R. OLARTE

TRAMITE: PRESENTACION DE OPOSICION

JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece al
pie de mi firma, abogado en ejercicio, tityiar de la tarjeta profesional numero 44655
del Consejo Superior de la Judi , obrando en calidad de apoderado de la
sociedad TECNOQUIMICAS S.A./en desarrollo de lo dispuesto por los articulos
42 y siguientes de la Decisién 486 de 2000 de la Comunidad Andina de Naciones,
me permito solicitarie, muy respetuocsamente, dar curso a la siguiente:

L PETICION

Negar el beneficio patentario a la solicitud contenida en el expedienta 08-111-045,
por no cumplir con los requisitos de patentabilidad a que se refieren los articulos

Carrera 17 No. 88-23 Of. 205 Tels.: +57 1 655 7795, +57 | 621 2631, Fax: +57 1 621 2542
info@reyes-abogados.com - www.reyes-abogados.com - Bogots, Colombia.
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14, 16 y 18 de la Decision 486 de la Comunidad Andina de Naciones, con base en
los fundamentos de hecho y de derecho que me permito exponer a continuacion.

. LEGITIMO INTERES

Asiste a TECNOQUIMICAS S.A. legitimo interés para presentar esta oposicion,
pues la eventual concesion de la solicitud restringiria injustificadamente el empleo
de ciertas sustancias y composiciones farmacéuticas carentes de nivel inventivp/

N

en detrimento de sus legitimos intereses comerciales y de la libre competencia.

l. FUNDAMENTOS DE LA OPOSICION

La patente 05-111-045 colombiana en tramite se refiere a un proceso de obtencion
de 1,2-dihidroxi-3-amino-butanos y a sus precursores 3-amino-butenos
Opticamente activos que pueden ser usados en ia sintesis de inhibidores de
proteasa de VIH de formula general:

En la que R1 es un grupo protector de nitrégeno adecuado, R2 es H o R1 junto
con R2 forman un grupo protector de nitrdgeno adecuado, y R3 es tioalquilo o
tioarilo, y carece de novedad y nivel inventivo por obra de las revelaciones previas
comprendidas en las siguientes anterioridades:

3.1 La patente europea EP 0 984 000 A1 publicada el 03 de Agosto de 2000, y
prioridad JP 24818495 del 26 de Septiembre de 1995, titulada “PROCESS
FOR PRODUCING AMIDE DERIVATIVES AND INTERMEDIATE
COMPOUNDS.” Revela compuastos de la formula:
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Donde R4 se define como un grupo amino protector y R5 es un atomo de
hidrégeno, opcionalmente alquilo, alquenil, aril o aralquil, un enantiémero del
mismo o una sal del mismo, que resultan idénticos a los compuestos de la
patente colombiana en tramite mencionados en la reivindicacion 4:

TR

En las que R1 es un grupo protector de nitrégeno adecuado y R2 es H o R1
junto con R2 forman un grupo protector de nitrogeno adecuado, y R3 es
tioalquilo o tioarilo.

Asi mismo, se pueden encontrar intermediarios de la patente europea tales
como:

SR?

RI
\\_N

H 0

que resultan idénticos a los mencionados en la relvindicacién 13 de la patente
colombiana en tramite:

Si se tiene en cuenta que R4 se define como un grupo amino protector y R5
como un atomo de hidrégeno, opcionalmente alquilo, alquenil, aril o aralquil, un
enantidmero del mismo o una sal del mismo, en esta patente europea.

En este mismo documento se menciona de la siguiente manera un
procedimiento que involucra la obtencidn del compuesto:
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[0020] whereir: R is g3 defined ahove, B and RP ase tha same o ditierent and sach is a hydrogen alom, #n option-
aly substitted alkyl, an optionaly substituted aryl, an optionally substiued hetaroaryl or an optionally substituted
araliedl, et R and R combinodly form a hetero ting Yogether with the adizcent nitrogen alom, 52id hetero fing being
aptionally suGstiluted by halogen alom, alky!, alkeryl, alkany, amino, alknxycarbonyl, carboxamade or alkyl-aubsihied
cabamoyl, and RYig an opborally sibsittad alkyl, an optionalty sutesitied ar, an optionally substinted hateroayl,
an optionally substitled arafiyl or an oplionafly substaded hateroarylalhyl, and an enantiome? thareaf, compnsing
reacting & substituted 1 -butene oxide derivative of the formula [XH)

SR*

R .
~ ]
H 0

Donde adicionalmenta se tiene que:

0040] The hetaro ring 1o ba formed by R” s R logather with he adjacent nivogon atom ls, kar sample. sahusated
or unashaaind hiteroaryt having one of pyare hiklogan atommi(s). Soodfic sxamalns includge Imidneolyt, iazoly), Bus-
zolf, pywoly;, pyrroiding, Imidezolidingl, hydropyrioyl, piparidine, piperazimyl, oxaziayi, morphosng, azepinyl,
hydraazapinyl, indolyl, hydroingoly!, lsoincolyi, rycroisoindalyl, nydmgquinolyl, hydrolsoquinclyi, and the ike. Pralered
ara Bhe grouips represanied by the Inliowing bimulas

wherain the broken knd may ba eithet double bond o single bond, and rmore prelemed iz the group rupresentad by the

flowing Brmula:
0
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Al compararse estos apartes de la anterioridad europea con el procedimiento
que se menciona en la reivindicacién 13 de la solicitud colombiana en tramite
para la obtencion del compuesto de formula:

Ti’.

que involucra la reaccién de un compuesto de formula:

con fl—butilamida del acido (3s, 4aS, 8aS)-decahidroisoquinolina-3-carboxilico
en alcohol isoproplilco, se hace evidente que ia patente colombiana en tramite
puede derivar su procedimiento aplicando la informacién que se brinda en esta
anterioridad, mas aun cuando dicha informacién se describe de una manera
exhaustiva en la patente suropea, con las caracteristicas de la amina, los
solventes, y demés condiciones que conllevan al éxito en la obtencién del
compuesto planteado, tal y como se muestra a continuacion:

ll’::<A mser c1r) """?T asap [1%)
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{0116] Thic slep comprisos traating compound [XIl) or an enantiomay therenf with aming [XIE) in a suitabis acivent to
open epoxy fng and, with or Without isolation, remaving amino-protecting group (RY) 10 (#ve componard FXIV] o an
stiantiomer Thereot,

117  Tho amine mzy bo any as long 2t it has ot jeast one hydrogon atom an alimagan, and is sxemplifiad by amme-
gia, mathylamine, sthylamine, popvismine. sopropyiamine, anfine, snisiong, dmeihyiamine, dighylaming, dipro.
priamine,  disopropylaitine, mathylathyiamins, meiylisopropyinmine, mehaniing, perroicine, Lipencna,
decahydrolnoguinaiine, (23, 488, DaB)decahydricoqingine-3-carboxyiic acld t-busylarmide, and the !k,

[0118] Sultabis solventinciudas, lor xampie, Meoho: solvents such as mathanol, ethants, n-propyl Alcoho!, sopropyl
cohol. n-buty! siochal and -yl alooho:: ydrocastion solventa such an banzane. toluens, heusne and cians; ather
socivertis such as diedwyt siher, 1.2 dimaihoxyeihane, tetrahydrohwan s diglyma; halogen cotvents mch as dicléc-
ramathanas, chiorsiorm, casban wirachiorks and 1,2 - dieniorosthana; poiar solvents such xt NN-Bmattylinrmamida,
gmethyi sullodda, acetonitrile, aceione and waler; and mexed soiverts thereol. Proferad & sicohot solvant, and mom
{reforred is sogropyt Alechal,

f0119] The reaction temporakse of risg opaning with amins ia auitably 6-100°C and preferably 50-807C. Tha 1eaction
tme Is pralerably 1 to 10 hows.

[0120) The mathod for elimisaticg amino-protacsng group (%) can be suiably selactes acoording to the kind of the
peotacing group. When the prateciing group is a casbamate such as ttutoxycarbimd and bemeyloxycss bonyl, for sian!-
Rée, ™o Compoand is aaied wih a suitabln base In 2 sulianie scivent for daprotecton.

[€121] Suhsble base inclodes, for sxanyss, Inorganic bases such a3 [Enium hydradde, s0divm hydraxide, polRssism
bycroidde, calcasn ydroxide, bacum tydrodds, scdium carboants, potasslurn carbonate, sodisn hydropescabonats
ahd calclum carbonate; ahd brgaric Bases Such By alaxites (0.9., sodum methosidse, sodisn etoiids s potastas
routoxdds), ammonia, methylamine, ethylanvng, dimetylemine and divihyiamne, with preference givan 1o norganic
base, paricuiariy potassien hydmxide.

122] Sunabie sotven inchudes, kb exanpls, alcohd golvarnts such as rasthanol, emanat, N-propyl aleohol, wopenpyl
aoahol, n-tueyl Koohol st t-bisyl Bicohai; Rpdroacahon ol sich Az benrehe, touera, hoxlng and iylene; sie:
sotvarm such ax datihwl sthee, | 2-diethoaysthann, tatahgrirohatan xwd dighens: polir wyvants mch a8 N N-dinisth-
yllornamias, dimethyt sulloxide, acetonit-ia, scelons and waler; and mbmd solvents thorect. Pretered i & minod nel-
et of aivohol solvent and waker, and mare prefsrmed is o miied solvent of isokopy! alcohal arx? Kate:.

P123] The rascion temparahrs e subiably 010050 and prelarably 50-00¢C. The resction ime is prelwrably 5 io 20
nowrs

Resaltando que el reactivo utilizado en esta parte del proceso descrito en la
patente europea tantas veces mencionada, es el mismo que se usa en la
solicitud colombiana en tramite (t-butiiamida del acido (3s, 4aS, B8aS)-
decahidroisoquinolina-3-carboxilico) para la obtencién del compuesto discutido:

.| S
. Ei” M%

Patente EP 0984000 Patente Colombiana 06 111 045




3.2

3.3

Las publicaciones cientificas “A Total Synthesis of Blotin Based on the
Stereoselective Alkylation of Sulfoxides”!, "Total Synthesis of (+)-
Kalkitoxin? y "New Diastereoselective Synthesis of Oxazolidin-2-ones
through Carbon-Carbon Bond Formation on Cyclic Carbamoyloxy
Radicals™ contienen informacion técnica y experimental que puede guiar a
cualquier persona versada en la material para la obtencion estereoselectiva
de compuestos relacionados a los que se reivindican en la solicitud
colombiana en tramite (dichos documentos se encuentran en el Informe de
Busqueda intemacional practicado a la solicitud equivalente WO
2004/099129 A3 y catalogados con la categoria X).

DHQD 2PHAL es un reactivo caracterizado y ampliamente utilizado en
procesos de sintesis quimica semejantes al de la solicitud colombiana en
tramite, en donde se requiere estereosslectividad, tal y como se demuestra a
continuacion:

! Solange Lavicilc, Sonia Bory, Bernard Moreau, M. Jacqueline Luche, A Total Synthesis of Biotin Bascd on
the Stercoselective Alkylation of Sulfoxides. Journal of the American Chermical Socicty / HK:S / March 1.

1978.

* James D. Whitc* Chang-Sun Lec, and Qing Xu. Total Synthesis of (+)-Kalkitoxin. Supplementary Material
(ESI) for Chemical CommunicationsThis journal is © The Royal Saciety of Chemistry 2003.

* New Diastereoselective Synthesis of Oxazolidin-2-oncs through Carbon-Carbon Bond Formation on Cyclic
Carbamoyloxy Radicals. Communications of The Organic Chemistry Journal. VOLUMSE4 . NUMBERA3.
FEBRUA3R.1Y9 89, Copyright 1989 by the American Chemical Socicty.
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Las siguientes publicaciones cientificas también evidencian el uso de esta
molécula DHQD 2PHAL junto a catalizadores que contienen osmio y otros co-
oxidantes para obtener una dihidroxidacién estereoseictiva tal y como se busca
con los agentes mencionados en la reivindicacién 9 de la solicitud Colombiana
en tramite (K20sO2(OH)/K3Fe(CN)6, K2CO3, NaOHCO3 y CH3SO2NH2 en
presencia de DHQD2PHAL) :

1. Asymmetric aminohydroxylation of substituted styrenes: applications in the
synthesis of enantiomerically enriched arylglycinols and a diamine.®

The catalytic asymmetric aminohydroxylation of a variety of styrene derivatives and
vinyl aromatics using osmium tetroxide in conjunction with alkaloid-derived ligands
[e.q. (DHQ)2PHAL or (DHQD)2PHAL] and haloamine salts of alkyl carbamates (e.g.
ethyl carbamate or tert-butyl carbamate) has been investigated. By observing the effect
of different aromatic substituents and alkyl carbamates on the regioselectivity, yield
and enantioselectivity of the aminohydroxylation reactions, a number of conclusions
have been reached: (i) the 1-aryl-2-hydroxyethylamine regioisomers were obtained as

" www.sigmaaldrich.com/catalog/scarch/ProductDetail/ ALDRICH/39273 1
* Journal of the Chemical Socicty, Perkin Transactions 1, August 21, 1998, Vol. 1998 Issuc: Number 16
p2519-2526. 8p: (AN 7998808)



the major products in reasonable yield and high (>87%) enantiomeric excess, (ii) tert-
butyl carbamate was superior to ethyl carbamate in terms of yield, enantioselectivity
and ease of removal of the N-protecting group; (i) high (198%) enantioselectivity was
observed with a 4-methoxy-substituted styrene whereas ortho-substituted styrenes
gave lower enantioselectivities; (iv) chiral ligands (DHQ)2PHAL and (DHQD)2PHAL
gave essentially equal and opposite senses and degrees of asymmetric induction; (v)
regioselectivity was ligand dependent with better regioselectivity (and therefore higher
isolated yields) obtained with (DHQ)2PHAL than with (DHQD)2PHAL. The products of
the aminohydroxylation reactions were used {o prepare enantiomerically enriched
arylglycinols and a chiral diamine.

2, Synthesis of enantiomerically enriched Baylis-Hiliman alcohols from their
acetates: combination of kinetic resolution during the salt formation with
(DHQD) 2 PHAL and following asymmetric inductionduring hydrolysis with
NaHCO 3 as a water surrogate.*

Enantiomerically enriched Baylis-Hillman alcohols 2a - d ( S ) were prepared in 25-42%
yields with optical purities of 54-82% ee by using the combined concept of kinetic
resolution during the salt formation of racemic Baylis-Hillman acetates 1a - d with

(DHQD) 2 PHAL and the asymmetfric induction during the S N 2' type reaction with
sodium bicarbonate as a water surrogate.

3. Asymmetric synthesis of biologically useful 3,4-disubstitutedgamma- lactone
(3,4-db).”

3,4-Disubstituted gamma-lactones 9 and 10 were stereoselectively synthesized from
3.4-unsaturated aliphatic alcohol. The synthetic methods of homoallylic alcohol were

discussed. Asymmetric dihydroxylation of the double bond was performed by
Sharmpless’ method with (DHQD)2 PHAL or (DHQ)2 PHAL. The stereochemistry of

the product was assigned. The (3R, 4R} and (3S,4S)-compounds were obtained with
high enantiomeric axcess.

4. A trifunctional catalyst for one-pot synthesis of chiral diols via Heck coupling-
N-oxidation-asymmetric dihydroxylation: application for the synthesis of
diltiazem and taxol side chain.®

* Kim. Jac Nyoung; Lee, Hong Jung: Gong, Ji Hyeon. Tetrahcdron Letters. 2002, Vol. 43 Issuc: Number 50
F)I4I-9|46. 6p:. (AN 3943665)

Cheong CS, Enantiomer {Enantiomer], 2000 Dec; Vol. 5 (6), pp. 585-90: PMID: 11342294
* Choudary BM. The Journal Of Organic Chemistry [ Org Cheml. 2003 Mar 7: Vol. 68 (5). pp. 1736-46:
PMID: 12608786
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A heterogeneous bifunctional catalyst composaed of OsO4(2-)-WO4(2-) and a
trifunctional catalyst comprising PdCI4(2-)-0s04(2-)-WO4(2-), designed and
prepared by an ion-exchange technique using layered double hydroxides (LLDH) as
an ion-exchanger and their homogeneous bifunctional analogue, K20s0O4-Na2WwO4
and trifunctional analogue, Na2PdCl4-K20s0O4-Na2WO4, devised for the first time
are evaluated for the synthesis of chiral vicinal diols. These bifunctional and
trifunctional catalysts perform asymmetric dihydroxylation-N-oxidation and Heck-
asymmetric dihydroxylation-N-oxidation, respectively, in the presence of Sharpless
chiral ligand, (DHQD)2PHAL in a single pot using H202 as a terminal oxidant to
provide N-methylmorpholine oxide (NMO) in situ by the oxidation of N-
methyimorpholine (NMM) (...)

5. Catalytic asymmetric dihydroxylation of olefins with reusable OsO(4X2-) on
ion-exchangers: the scope and reactivity using various cooxidants.”

Exchanger-OsO(4) catalysts are prepared by an ion-exchange technique using
layered double hydroxides and quaternary ammonium salts covalently bound o resin
and silica as ion-exchangers. The ion-exchangers with different characteristics and
opposite ion selectivities are specially chosen to produce the best heterogeneous
catalyst that can operate using the various cooxidants in the asymmetric
dihydroxylation reaction. LDH-OsO(4) catalysts composed of different compositions
are evaluated for the asymmetric dihydroxviation of trans-stilbene. Resin-OsO(4) and
SiO(2)-OsO(4) designed to overcome the problems associated with LDH-OsO(4)
indead show consistent activity and enantioselectivity in asymmetric dihydroxylation
of olefins using K(3)Fe(CN)(6) and molecular oxygen as cooxidants. Compared to
the Kobayashi heterogeneous systems, resin-OsQ(4) is a very efficient catalyst for
the dihydroxylation of a wide variety of aromatic, aliphatic, acyclic, cyclic, mono-, di-,
and trisubstibited olefins to afford chiral vicinal diols with high yields and
enantioselectivities irrespective of the cooxidant used. Resin-Os0O(4) is recovered
quantitatively by a simple filtration and reused for a number of cycles with consistent
activity. The high binding ability of the heterogeneous osmium catalyst enables the
use of an equimolar ratio of ligand to osmium to give excsllent enantioselactives in
asymmetric dihydroxylation in contrast to the homogeneous osmium system in which
excess molar quantities of the expensive chiral ligand to osmium are invariably used.

The complexation of the chiral ligand (DHQD)(2)PHAL, having very large dimension,

¥ Choudary BM, Journal Of The American Chemical Society [J Am Chem Soc]. 2002 May 15: Vol. 124 (19).
pp. 5341-9: PMID: 11996575
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a prerequisite to obtain higher ee, is possible only with the Os0O(4)(2-) located on the
surface of the supports.

. Catalytic asymmetric dihydroxylation using phenoxyethoxymethyl-polystyrene
(PEM)-based novel microencapsulated osmium tetroxide (PEM-MC Os04)."

A phenoxyethoxymethyl-polystyrene (PEM)-based novel polymer-supported osmium
catalyst has been developed. The catalyst was readily prepared from PEM polymer
based on a microencapsulation technique, and asymmetric dihydroxylation of olefins
has been successfully performed using (DHQD)2PHAL as a chiral ligand and
K3Fe(CN)B as a cooxidant in H2O/acetone. The catalyst was recovered
quantitatively by simple filtration and reused without loss of activity several times.

. De la misma forma la patente americana US 6,372,911 publicada el 16 de
abril de 2002 titulada “PROCESS FOR PREPARING BETA-
HYDROXICARBAMATES AND THEIR CONVERSION TO
OXAZOLIDINONES” hace mencién a sistemas oxidativos similares a los de
la solicitud colombiana en tramite y DHQD 2PHAL tanto en la parte
descriptiva como en las reivindicaciones 8 y 9:

Abstract: A process for preparing a beta-hydroxy carbamate product is disclosed.
The process comprises reacting an olefin compound containing at least one carbon-
carbon double bond with a carbamate in an aqueous solvent and in the presence of a

base, an osmium catalyst a co-oxidant selected from a halohydantoin, a

haloisocyanuric acid, and an alkali metal sait of a haloisocyanuric acid, and optionally
an asymmetric ligand, to foom a reaction mixture containing the a beta-hydroxy

carbamate product. The process optionally further comprises treating the a beta-
hydroxy carbamate product with additional base to form an oxazolidinone. The
oxazolidinones are useful as chiral auxiliary agents and as intermediates for the
formation of pharmaceutically active substances such as alpha 1 a adrenergic
receptor antagonists. A process for preparing nitrogen-functionalized derivatives of
the oxazolidinones is also disclosed.

Claims

8. The process according to claim 1, wherein the base is selected from alkali metal
hydroxides and alkali metal carbonates

" Kobavashi S, Organic Letters [Org Lett], 2001 Aug 23: Vol. 3 (17). pp. 2649-52: PMID: 1 1506600
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9. The process according to claim 1, wherein the asymmetric ligand is selected from
(DHQ).sub.2 PHAL, (DHQD).sub.2 PHAL, (DHQ).sub.2 AQN, and (DHQD).sub.2
AQN.

Teniendo en cuenta los argumentos anteriores reitero que la solicitud de la
referencia incumple los requisitos materiales de patentabilidad establecidos por la
Decision 486 de 2000, razén por la cual no puede ser objeto de privilegio de
patente de invencion.

V. EUNDAMENTOS DE DERECHO

Son fundamentos de derecho el Capitulo |, articulos 14, 16 y 18 (Requisitos de
Patentabilidad), el articulo 30 {Reivindicacionas) y el artfculo 42 (Oposiciones) de
la Decisién 486 de 2000.

V. PRUEBAS

Ruego que se tengan como tales, sin perjuicio de que el Despacho considere
oficiosamente, en particular de las allegadas por el suscrito a los expedientes
mencionados en este escrito, las siguientes:

1. La patente europea EP 0 984 000 A1 publicada el 03 de Agosto de 200, y
prioridad JP 24818495 del 26 de Septiembre de 1995, titulada “PROCESS
FOR PRODUCING AMIDE DERIVATIVES AND INTERMEDIATE
COMPOUNDS.” Pg. 6 -9, 11, 13, 18, 20, 27 - 30.

2. Las publicaciones cientificas “A Total Synthesis of Biotin Based on the
Stereoselective Alkylation of Sulfoxides”(Pg. 1558), "Total Synthesis of
(+)-Kalkitoxin”(Pg. 1-13) y °New Diastereoselective Synthesis of
Oxazolidin-2-ones through Carbon-Carbon Bond Formation on Cyclic
Carbamoyloxy Radicals”(Pg. 1).

3. La publicacion cientifica “Asymmetric aminohydroxylation of substituted
styrenes: applications in the synthesis of enantiomerically enriched
aryiglycinols and a diamine”. (Ver abstract).
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. La publicacién cientifica “Synthesis of enantiomerically enriched Baylis-

Hillman alcohols from their acetates: combination of kinetic resoluti n
during the salt formation with (DHQD) 2 PHAL and following
asymmetric inductionduring hydrolysis with NaHCO 3 as a water
surrogate”. (Ver abstract)

. La publicacién cientifica “Asymmetric synthesis of biologically useful

3,4-disubstitutedgamma- lactone (3,4-db).” (Ver abstract)

. La publicacién cientifica “A trifunctional catalyst for one-pot synthesis of

chiral diols via Heck coupling-N-oxidation-asymmetric dihydroxylation:
application for the synthesis of diltiazem and taxol side chain.” (Ver
abstract)

. La publicacién cientifica “Catalytic asymmetric dihydroxylation of olefins

with reusable OsO{4){2-) on lon-exchangers: the scope and reactivity
using various cooxidants”. (Ver abstract)

. La publicacién cientifica “Catalytic asymmetric dihydroxylation using

phenoxyethoxymethyl-polystyrene {(PEM)-based novel
microencapsulated gsmium tetroxide (PEM-MC Os04)."” (Ver abstract)

. La patente americana US 6,372,911 publicada el 16 de abril de 2002

titulada “PROCESS FOR PREPARING BETA- HYDROXICARBAMATES
AND THEIR CONVERSION TO OXAZOLIDINONES". Pg. 1y 19.

ANEX

Para efectos del trAmite correspondiente, me permito anexar al presente escrito

los siguientes anexos

O N~

Certificado de existencia y representacion legal de Tecnoquimicas S.A.
Poder para actuar.

Constancia de pago de las tasas de tramitacion de oposicion.

Copia para correr traslado al solicitante.

El mencionado en el acépite de pruebas.
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VIll. NOTIFICACIONES

El suscrito recibird notificaciones en la secretaria de su Despacho o en mi oficina
localizada en la Carrera 17 No. 88-23, Oficina 205, Fax (1) 621.25.42 de esta
ciudad. Tecnoquimicas S.A. las recibira en sus oficinas localizadas en la Calle 23
No. 7-39 de Cali.

Sefor Superintendente,

JOSE LUIS REYES VILLAMIZAR
C.C. 79.152.473 de Usaquén
TP.A 44655de C.S.J.
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Européiisches Patentamt
{19) .0))’ European Patent Office
Office suropéden des brevets

(12)

4+
186.
O A Y

(1) EP 0984 000 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 158(3) EPC

{43} Data of publication:
08.03.2000 Bulletin 2000410

{21) Application numbar: 96931297.4
{22) Dale of tiling: 24.08.1996

(51) int.c1.”: CO7C 323/25, C07C 319/20,
CO7D 321/06, CO7D 493/04,
GO07D 303/36, GO7D 317/28,
C07B 53/00
/f CO7M7:00

(86} internetional application number:
PCTAIP9802T57

{(87) International pubication number:
WO 97/11038 (03.04.1997 Gazette 1997/15)

{84) Dasignated Gonfracting States:
ATBECHDEDKES AFRQBQRIEITULUMC
NL PT SE

(30) Priority: 26.09.1995 Ji* 24818495

(71) Applicants:
+ Japan Tobacco Inc.
Minato-Ku Tokyo 105 (JP)
=~ AGOURON PHARMACEUTICALS, INC.
La Jolla, CA 92037 (US)

{72) Inventors:
« INABA, Takashl,
Caniral Pharmaceutical Research
Takatsukl-shi, Osaka 569-11 {JP)

« YAMADA, Yasuld,
Cantral Pharmaceutical Ressarch
Taketauid-shi, Osaka 589-11 (JP)
« SHANLEY, Jamee
San Diego, CA 82117 (US)
« DEASON, Michael
Powmy, CA 92004 (US)

(74) Raprasemtative:
von Kroisier, Alek, Dipl.-Chem. ot al
Patenianwilta,
von Krelsier-Selting-Wemner,
Bshnhofavorplatx 1 {Deichmannhaus)
50067 Kdin (DE)

(54)
(57)

PROCESS FOR PRODUCING AMIDE DERIVATIVES AND INTERMEDIATE COMPOUNDS

o (XV)

A procaas for producing amide derivatives represamied by geneml lormula (XV) or enantiomars thareof, novel inlrrme-
dlate compounds usafut for producing these compounds, setc., and & process lor producing the same, whersin each
aymbol Is as dofined In the spacificetion. Compared with the conventional processes, the above procesa can be very
nasily affactad and snablee an efficiant produetion of the compounda (XV), L.e., thoas Involving tha compounds {XVI)
having an HIV proteass Inhibiory efiact In high ylside. The nove! intermediates are highly advanlageous as Inlarmedl-
atas for producing not only the above compounds (XV1) but also those which are useful as an X-ray contrast medium,
alc.

Priniasl by Xoro (UK) B Servioes
28708
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{7} A 3-substituted aminobutane-1,2-diol derivative of the formula [X]
SR ]
™~N - OH
OH

00131 wherein R* and R are as defined above, an enantlomar thereof and a aalt thereof,
{8) A method for producing a 3-substituted aminobxtane-1,2-diol derivative of the formula [X]

"

1A
SR!
) R L/\ [x]
T~N - OH
R =
OH

whersin R* and R® are as defined abova, and en enantiomer theraot, comprising hydrolyzing a 1,3-dioxolan-

[oB14)
J1-ylethylthlo derivative of the formula [IX]
SRS

* R \E 7 0 | [1X]
"6—%—&2

wharain A', A2, R* and RY am as defined above, or an enantiomer theraof n tha pregance of an acd.

‘0
(0} A 3-aubaitiuied aminobutana derivative of the formula [X1]

4% SRs
R S~ N } - OR*
H s
(07

5 [00M15] wheraln RY and R® are aa defmed sbove, R Is & hydroxy-profecting group and Z Is a subsilitienl which fune-
tions as a leaving group with an oxygen atom, an enantiomer thereof and a salt thereol.
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(10} A method for praducing a 3-substituted amincbutane derivative of the lormula [XI]
SRS
[X1]
OR*

m
2L

wherein R*, RS, R® and Z are as defined sbove, and an enantiomer thereof, comprising protecling a primary

[0016]
15 hydroxy of a 3-substituted aminobutane-1,2-diol derivative of the lormula [X]

SR®
{x]
L}
Okt

25 whersin A* and R® are as defined above, or an enantiomer thereol, and, with or wilhout Isolating the obiained com-
pound, convorting & secondary hydroxy to a leaving group.
(11) A subslitutad 1-buterw axide derivativa of the formula [XI)

k[ sRS
R £<1 [XIT)
H 4]

a5

40 [0017] wherein 14 and RS are es defined above, an enantiomer thereof and a salt tharaof.
(12} A method lor producing a substituted 1-butens oxide derivative of the lormula [Xil]

" SR®
R LG [¥11)
H 0

h

55 [0018] wherein R” and R® are s defined abowe, and an enantiomer thereo!, comprising reating a 3-substituted ami-

nobutans derivative of the formula [XI)
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SR!
" [x1)
\H r ml
0z

whorsin R*, R®, R® and Z are as definod above, or an enantiomer thereo!, in the presonca of a base, and simultane-

10
ously conducting apoxidation and deprotection of primary hydroxy.
{13) A methed for producing a substituted 1-tuiens cxide derivative of the formula [N

SR*

18
N esa
0

[0019] wherein R* and RY are as dafined above, and an enantiomar thareol, comprising protecting a primary hydroxy

-
of a 3-substiiuted aminobutane-1,2 diol derivative of the formula [X]
X SRS
- [x]
N - OH
H =
OH

wherein R* and R are as defined above, or an enantiomer thereof, convarting, with or without Isdlating the oblained
40 compound, a secondary hydroxy io a lsaving group to give a 3-substitutad aminobutane derivative of the formula [XI]

SRS
(XI)

R.\_IN"I ml

glln

dh

50 whereln I, R%, RS and Z are as definad above, or an enantiomer therecf, and treating the obtalned compourxl in the
presence of a basa 1o simulianeously conducl epoxidation and deprotection of the primary hydioxy.
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(14) A mathod for producing an amide derivative of the formula [XV]

SRS
0 [xv]
RY )l\ N N - R*
Toom b

[0020] wharein RS s as defined above, R? and R are the same ar different and each |s & hydrogen alom, an option-
ally substisted alkyl, an optionally subsfiuted aryl, an optionally substituted heleroaryl or an optlonally substituted
aralkyl, or R” and R® combinedly form a hetsro ring fogether with the adjacent nitrogen alom, said hotero ring being
optionally aubstituled by halogen aiom, alkyl, alkenyl, alkoxy, amino, akoxycarbonyl, carboxamide or aliyl-subsiliuted
carbamayl, and R¥ is an optionally substiiuted akyl, an optionally substitrted aryl, sn optionaily substittied heteroaryl,
an optionally substtuted aralkyl or an optionally substituted hateroarylalkyl, and an enantomer thersof, comprising
refcling a substituted 1 -butane oxide derivativa of the formula [XH]

SR®

Ry .
H 0

whereln R* and R® are es delined above, or an enantiomer thereof, with an amine of Lhe fonnula [XII1]

R'I'
e [XIII)

\\Rl

wherein R7 and R are as defined above, removing the amino-protacting group fo give a 1,3-dlamino-2-hydroxybutane
darivative of the formula [XIV]

Ha:N

wherein R, RT and R® are as defined above, or an enantiomer thereol, and reacting the obtained compound wilh an
acylating agent, followed by deprotection of the protecting group on R? where necsssary.

[0021] As used harein, akyl may be linear or branched and praferably has 1 to 6 carbon atoms. Specific examples
ihereo! Include methyl, ethyl, propyl, lsopropyl, butyl, lscbutyl, s-butyl, -butyl, pentyl, isopentyl. neopentyt, t-pantyl.
hexyl, lsohaxyl, nechaxyl and tha like, with praference given io lower alkyl having 1 to 4 carbon atome such as mathyl,
9"'?'- PWI MMI WI hﬂbl-ﬂvln "w and t'hIM'
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[0038] The optionally substituted heteroarylalkyl ls that which may be substituted by one or more substlueni(s) exert-
ing no Influence on the reaction. Examples of the substituent include those exemplified with respect to the aforeman-
tionad optlonally substinted hateroaryl, and the lke.

[0a38] Whila the position and number of the substiiuents on hetercaryl of the above-mentioned hateroarylzlkyl are
not particularly limitad, praferred are compounds baving 1 10 3 substiiueni(s).

{0040] The heterc ring to be formed by R and P together with the adjacant nitrogen atom Is, for axamplo, saturated
or unhsaturated heteroaryl having ona or more nitrogen atorn(s). Spacific examples Indude imldazolyl. riazolyl, tetra-
zolyl, pyniolyl, pynclidinyl, Imidazolidinyl, hydropyridyl, piperiding, piperazinyl, cxazinyl, moipholino, azepiny,
hydroazspinyl, indalyl, hydroindolyl, isoindaly, hydralscindolyl, hydroquinoiyl, ydroisoquinolyl, and the fike. Preferred
ams the groupe reptesented by the following forrmulas

\“O j

wherein lhe broken line may be etther double bond or single bond, and move preferred is the group representod by the
following formula:

N

[0041] Sald heterc ring may be substiihied by halogen atom; altkyl having 1 to 6 carbon atom(s): Alkatyl having 2 1o
G carbon atoms; alkoxy having 1 o & carbon atom(s); amino; alkoxycarbony! having 2 1o 6 carbon atoms; carboxamide,;
or alkyl-subatinted carbamoyl wherein the alkyl moiety has 1 1o & cerbon atom(s).

[0042] While tha posiion and rumber of substiuients on the helero ring are not particdarly imited, prefarted are com-
pounds having 1 to 3 substitusnt{s) and more preferred are compounds heving 1 or 2 subaiiuent{s).

[0043] The halogen atom as the subatituent jor hetero ring includes, for axample, flucrina, chinrlne, braminn Al
lodins.

[0044] Tho alkyl as the subaltiuent for hetero ring Includes, for example, the adoromentioned ones having 1 to & carbon
alnin{s).

[0045] The alkeny] as tha substituent for hataro ring Inciudes, ior example, thess mentioned above prelerably having
2 to @ corbon aloms.

[0046] Tha alkoxy as the substiuent bor hetero ring includes, lor exampls, linear or branched alkoxy prederably having
| In 6 carbon aton(s), which 1s examplifiad by methoxy, ethoxy, propoxy, laapropozy, tutoxy. isobuloxy, s-butaxy, I-
butoxy, pentyloxy, lsopentyloxy, neopentylaxy, hexyloxy, and the like. More prefered ara thoce having 1 ta 4 carbon
aiomis) such as methoxy, ethoxy. propaxy, Isopropoxy and butcery, with further prelersnce given to thosa having 1 or 2
carbon atom{s) such as methoxy and ethaxy.

[0047] The akoxycarbonyl as the subatituent for hetera ring includes, for example, alkoxycarbonyl preferably having
2 to § carbon atoms, which Is exsmpified by the above-mentioned alkoxy having 1 to 5 carbon atomis) with carbony!
group, and the bke.

[0048] Tha alkyl-substiiuted carbamoyl as the substiuent for hetero ring inchudes, for axampie, those whetein the nlkyl
moigty preferably has 1 1o 8 carbon atom(s}, which Is exampiified by N-malhyicarbamoyl, N-athylcarbamoyl, N-propyl-
carbamayl, N-t-butylcarbamoyl, N-pentyicarbamayl, N-hexylcarbamay, and the ke, Prefered Is N-t-bulylcarbamoyl.
[0048] The amino-protecting group Includes, kr example, optionally substthted aralkylidena such as benzylidene, 4-

1

AL
Q) -



ta

10

a5

40

LL

P2

EP 0984 000 A1

o -
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ss whereln R', R?, R, RY, RY, R7, R®, kY and Z are as defined above and R? |a aralkylamine reaidue or anvno ackd deriv-
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N.N-dimsthyiformamikia, dimethyl sulfoxide, acetoniria, acatone and waler; mixed solvanis thereol; and the like. Pra-
farrad Is a mixed solvent of ather aclvent and water, snd more preferred is a mixed solvant of 1,4-dioxans and waler.

{U115] Tho renction tempearature Is suitably 0-30°C and preferably 0-20°C. The reaction time ia preferably 30 minules
to 5 hours.

[0118] This step compriees treating compound [XI1] or an enantiomer thereo! with amirre [X1Il] In & suilable solvenl v
open epoxy ring and, wih or without isolation, removing amino-protecting group {R*) 1o give compound [XIV] or an
enantiomer theraol.

[3117] The amine may be any as long as it has st ‘enst one hydrogen atom con niirogen, and is exemplified by anymo-
nla, methylamine, ethylamine, propylamine, isopropylamine, anilne, anlsidine, dimsethylamine, disthylamme. dipio-
pylamine, disopropylamine, mathylathylamine, methylisopropylamine, methyianiiine, pynolidine, piperidine,
decahydroisoquinoline, (35, 4aS, 8aS)-dacahydrolsoquinoline-3-carboxylc acid t-butylamide, and the like.

[0118] Suitable solvent includas, for example, alcohol solvants such aa mathanol, ethanol, n-propyl alcohol, Isopropyl
alcohol, n-butyl alcohol and t-butyl alcohol; hydrocarbon solvents such as benzene, toluene, hexane and xylane: ether
solvents such as diethyl ether, 1,2-dimethaxysthane, tetrahydrofuran and diglyme; halogen solvants such as dichlo-
romethane, chloroform, carbon tefrachloride and 1,2 - dichlorosthane; polar solvents such as N.N-dimethylformamkle,
dimathyl sulfoxide, acelonitrile, acetone and water; and mixed solvaris thereol. Prelarred is alcohol solvan, and mote
preferrad |5 isopropyl alcohol.

[0119] The reaction tempsrature of ring opaning with amina Is suitably 0-100°C and preferably 50-80°C. Tha renaclion
time is preferably 1 1o 10 hotrs.

[0120] The method for eliminating amino-protacting group (RY) can be suitably selected ascording to the kind of tho
potecling group. Whan ths protecting gmup Is a carbamaie sixch as t-butoxycarbonyl and benzyloxyearbonyl, for axam-
ple, the compound Is treated with a sultable base In a sullable solvent for deprotection.

[0121] Suitable base Includes, for axample, Inorganic bases such ae thium hydroxide, codiumn hydrosxide, potassium
hydroxide, calcium hydroxide, barlum hydraxide, sodlum carbonate, potassium carbonate, sodium hydrogencarbonale
and calciun carbonate; and arganic bases such as alkoxides (e.g., sodium methaxlde, sodiuin ethoxide and polassiurn
I-butoxide), ammonia, methylamine, ethylamine, dimethylamine and diethylamine, with preference given to inorganic
baee, particularly potassium hydroxide.

[0122] SuRable solver! includes, for example, alcohot salveris such as methanol, sthanol, n-propyl alcohol, isopropy!
Alcohol, n-butyl aleohol and t-bulyl alcohol; hydrocarbon solvents such as benzene, oluene, hexane and xytens: ether
solvenis such a& diathyl ether, 1,2-dimethoxyethane, tetrahydrofuran and diglyme; pofar aolvents such as N.N-dimoth-
ylfonnamide, dimethyl sulioxids, acetonitriie, acsione and water; and mixad solvants thereol. Preferred is a mixed sol-
vent of aleohal scivent and water, and more preferred |s a mixed solvent of sopropyl alcohol and water.

{01231 The reaction temperature is ultahly 0-100°C and preferably 50-80°C. The reaction time is prefarably 5 o 20
hours.

ap (12) ; Modification of amino

[0124] This step comprises acylating the amino group of compound XAV] or an enantiomer thereof with a dasirable
acylating agant In a suitable eolvent in the presence of a base and, where nacessary, removing the protecting group on
R? to give compound [XV] or an enantiomer thereol.

[0125] Suiltable base includes, for example, arganic basaes such as pyridine, lutldine, picoling, triathyiamine, dllsnpm-
pylelhylamine, dimethylaminopyriiine, DBU and DBN; and inorganic bages such a& lithium hydoxida, sodium hyciox-
ids, potassium hydroxide, sodium hydrogencarbonate, sodium carbonate and potassium carbonato, with proicronce
piven to inorganie basa, partieularly sodium hydrogancarbonats.

{0128] The acylating agert may ba any as long as It reacts with pimery amino, end is exemnplified by oplionlly sub-
stituted alkylcarboxylic anhydrides such as acatic anhydride and pivalle anhydride; optionally substituted arylcarboxylic
anhydrides such as banzolc anhydrida and tolulc anhydride; optionally substituted alkylcarbonyl chiorides such as
acetyl chiorlde and plvaloy! chloride; optionally substituted arylcarbonyl chiorides such as banzoyl chioride and lufuoyl
chloride; optionally substituted hateroarylearbouylic anhydrides and opticnally substifited heteroaryicarbonyl chiorides;
oplonally substituted aralkylcarboxyfic anhydridea and optionally substihited aralkylcarbonyl chiorides; aptiochally sub-
stitulad heteroarylalkylcarboxylic anhydrides and optionally substthried heisroaryialkylearboryl chiorkiea; and the like.
In addition, an acld chioride having & protecting group, such as 3-acetoxy-2-methylbenzoyl chioride can be used.
[0127] Suitable solvent Is appropriately selected according to the kind of the base to be usad. Examplas thereol
inciuda alcohol solvents such as methanol, ethanol, n-propy! akcohol, Isopropyl alcohal, n-buty! alcohol and t-butyl alco-
hol; hydrocarbon solvents such as banzene, toluene, hexane and xylene; ether zolvenis such as diethyl ather, 1,2-

18



]

)

<

L L]

EP 0 984 000 A1

H on step(l)

——

1)

0

oxo step (1)

———p

-atap (T)

————

Gz, Cix

H
0

0]

LR

step(2)

———

step (5)

———b

‘h:‘ﬂ'

stap (8)

tbetee—

amy
step (10) r(<|

— Ol
0

02

2%

step (3)

——p

¥ ke
N2
2ol

4

step (6)

vg

step (9)

————tn

gml-

(1e)

(13}
atep (11)

15)

wherein Ph is phenyl, Ac ia acetyl, Cbz is benzyloxycarbonyi, Ms is mathanesulfonyl and Bu-t s 1-butyl.
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R?
(1X]

[~ = 1

o2

wherein R and R2 are the aame or ditierent and each Is a hydragen atom, an bl or en aryl, or R’ and R? com-
binedly form a cycicakyl ring together with the adjacent carbon atom, R* is an amino-protecting group and R® is a
hydrogen atom, an optionally substisted alkyl, an optionally substituted alksnyl, an optionally substituted aryl o1 an
optionally substhiuted aralkyl, an enantiomar therecl or a salt theraof.

. A mathod for producing a 1,3-dloxolan-4-yl--aihylthio derivativa of the formula [1]

R‘\N

[IX]

"

0
+ R?
)
whereln R and R2 are the same or different and each Is a hydragen atam, an akyt or an aryl, ot R and R? com-
binedly form a cycloalkyl ring togather with the adjacent carbon atom, R* Is an amino-protecting group and RS is a

hydrogen atom, an optlonally substituted alkyl, an optionally subsiitulad alkenyl, an optlonally subsiiluled aryl vi an
opticnally substituted aratkyl, or an enantiomer theraof, comprising reacting a 1,3-dloxolan-1-yl-elhancl derivaive

of the formuta [VIll]
a{ .
Rt L/\
™~N 0 [VIIT]

wharein R', R? and R* are as defined above, or an enantiomer thereof, with a halagonating agont or a sullonyloting
agent. and reacting the obtainad compound with a mercaptan of the formuda

RS5H

wherein RE Is a8 defined above, for Whiocatherification.

7. A 3-substiined aminobutane-1,2-diol derlvative of the formula [X]
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m’
[x1
| ]
e T,

wherain R* Ia an amino-protecting group and RS Is a hydrogen atom, an optionally substitriod alkyl, an optionally
substituted alkenyl, an optionally substit.tied aryl or an optionally aubstituted aralkyl, an anantiomer thereof or a sall
lheesol.

. A mathed for producing a 3-substiuted aminobutane-1,2-dlol derivative of the formula [X]

SRS

, [X)
o

whersin R* i an amino-protecting group and RS s a hydrogen atom, an optlonally substiuted alkyl, an aptionally
substituted alkenyl, an optionally substituted aryl or an optionally substibuted aralkyl, or an enantiomer lhoreol,
comprising hydrolyzing a 1,3-dlaxolan-4-yl-sthykhio derivative of the formula [1X]

SRS

.
R\'N

o
H n_—n.1Ln=

wharsin R and R? ara the same or different and each is & hydrogen atom, an alky! or an aryl, or R? and P2 com-
binedly lorm a cycloakyl ring ingather with the adjacent carbon atom, and R* and R are as dafined above, or an
enanfiomor tharaol In the prasence of an ackd,

[IX]

o

. A 3-subctihiiad aminobutane derlvative of the formula [X1)

m!

) L/\ il
R ~N ORS
i

wherein R* Is an amino-protecting group, R5is a hydrogen atom, an optionally substituted aikyl, an optionaly sub-

stitutad alkenyl, an optionally subatituted aryl or an optionally substiuted arafiyl, R® Is & hydroxy-protecting group
and Z is a substituent which functions as a leaving group with an axygen alom, an enantiomer thereof or a salt
thoraat.

BHII'
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10. A method for producing e 3-subastituted aminobutane derivative of the formula [XI]

SR!
5 fb _ [XT)
=N OR*
H

g

wherein R* is an amino-protecting group, R® Is a hydrogen atom, an optionally substituted alkyl, an optionalty sub-
slituted alkenyl, an optionally substituted aryl or an optionally substliuted arakyl, A® Is a hydroxy-prolecling group
and Z is a subsftituent which luncions az a leaving group with an oxygen atom, or an enantiomer ihereol, compric-

s ing prolecting a primary hydroxy of a 3-substituted aminabutanse-1,2-dlol derivative ol the fonmula | X|
SR?
» R* - X
N . o
H £
OoH

whrrain R? and R® are ase defined abova, or an anantiomar thereo!, And, with ar without Isdlating thn abtained con-
pound, converling a secondary hydroxy to a leaving group.

11. A substituted 1-butene oxide derivative of the formula [XII]
a8

SR®
a R ~N Lﬂ [XII]
H

4o whareln R* Is an amino-protecting group and R is a hydrogen atom, an optionally substituted alkyl, an optionafly
subsiituted alkenyl, an optionally substfiuted aryl or an optionally substiuted aralkyl, an enantiomer theraal or A salt
thereof.

12. A mathed lor producing a substiiuted 1-butens oxide derivative of the forrmula [XII)

o

SRS
H -

55 wherain R* Ia an amino-protecting group, and R® I8 a hydrogen atom, an optlonally substiiuted alkyl, an optionafly
substituted alkenyl, an opfionally substituted aryl or an optionally substituted arakyl, or an enanllomer thereol,
comprising treating a 3-substitiied aminobutane derivative of the formula [XI}
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wharain R* and R5 are as defined above, RY |s a hydraxy-protecting group and Z 1o a subatituont which functions
as a lsaving group with an axygen atom, or an snantiomer thereof, In the presance of a base, and simultanecusly
conducting epoxidation and deproteciion of primary hydrouxy.

A method for producing a substituted 1-bulena axide derivative of the formula [XI]

SR?

R* X /(<l (XTI}
H

wherain R Is an amino-protecting group ond R® Is a hydrogen atom, an optionally aubetiuted alkyl, an cpfionally
substituted atkenyl, an opfionally substiuted aryl or an optionaly substiuted aralkyl, or an enantlomer lhereof,
compriging protecting a primary hydroxy ol a 3-substituted aminobutane-1,2-dlol derivative of the flarrmia [X)

. (X1
R N ):._:_/\G{
CcH

whereln R* and R® are as defined above, or an enantiomer thereo!, converling, with or without isalating the
cbtained compound, a secondary fydroxty to a leaving group io give a 3-substiined emnobutane

SRS
{XT]

R*
| OR*

Bllll-

derivative of tha formula [XI] wherein R* and R® are as defined above, R€ Is a hydroxy-protecting group and Z s a
substituent which functions as a leaving group with an caygen atom, or an enanfomer thereof, and treating the
oblained compound in the presance of a hasa ip simulianecusly conduct epoxidaiion and depiotection of fe pri-

mary hydroxy.

A mathod for producing an amide derivative of the farmula [XV]
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67 ABSTRACT

A prcess [or prepering 2 f-hydroxy carbamale prodnet is
discloned. ‘The process comprises reacting an olelin com-
pound containing al leasl vie carbon-carbon double boml
wilh a carhamale in an agqueons sulvent and in e preseace
of a base, an osmiunt catalysl, n co-nxidant scleet! o a
halohydantoin, a haloirocyanuric acid, amd an alkali metal
salt of a haloisocyanurie acid, anc oplionally ao axymimetric
lipand, 1o form a reaction mixiure conlsning the (-liydioxy
carbamate praduct. The process oplionally further qonsprises
treating the f-hydroxy carbamale prexluct will achditional
basc to form an oxemlidineme. ‘The oxazolidinons ane
uscful as chiral auxiliary agents and as inlenmediales for the
formation of pharmaccutically active substances such as
alpha 1 a adronergic receplor anlagonists, A process ur
preparing nitrogen-functiomalized derivatives of the nxwm-
lidinomes is akko dirclosed,

Boowwn:

38 Clalms, No Dmwings



US 6,372,911 Bl

35

av
0

PN

R NIl

whercin R” is selected from C,—Cxy hydrocarbyl and sub-
stiluted C=(o; hydrocarbyl.

K. ‘The process according (o claim 1, wherein the base is
sehaked Trom alkali mefal bydroxides and alkali metal
carbonates.

Y. The provess acamding (o claim 1, wherein the asym-
metric ligal is sclected from (DHQ).PHAL, (DHQD),
PHAL, (DITQ).AQN., and (DHQD)LAQN.

1. "The prescess aceording to elaim |, wherein the osmium
eutalyst is KJOst),(0IT),].

Il e prcess according to claim |, wheroin the
co-oxidant is sclected from 1,3-dichloro-5,5-
dinmeihylhydaninin, 1J3<libromo-5,5-dimethylhydantoin,
I-bromu-3-chloro-5,5-dimethylhydantain, 3-hromo-1-
chlero-5,5-dimethylhydantoin, 1,3-dichloro-5-methyl-5-
isopmpyliydantoin, trichlomisocysnuric acid, dichloraiso-
cyanvric acid, and sedium dichlorvisocyanueate.

12. The process acconding to claim 1, furler comprising
trealing the reaction mixiure with additional base (o furm at
least one axasnlidinune.

1. The poucess acoording to elaim 12, further comprising
recovering the uxazlidinone from the reaction mixture.

14. 'The process aceording 1o claim 13, forther comprising

treating the reeovered oxazolidinonc with a deprotonation

apent: comacting the treated oxaznlidinone with a formy-
lating agent tn provide a formulated intermediate; sad then
vontacting, the formulated intermediate with a primary or
sceondary amine (o oblain a coupled amine prxluct,

15, The process aceonding to cluim 4, further comprising
Irenting 1he reaction mixture with additional base ta form an
vxazolidinone of Formula (V):

7]
W
R R

T

wherein RY, RY, R* and R" are a5 heretolor delined, cxcept
thai whea R® and R¥ together with the carbon atoms Lo
which they are atlached form & 5 1o tO-membered mona-
evclic or bicyelic carboeycelic ring system, the ring sysiem is
saliralel or unsaturated.

16. The process according 1o claim 1S5, further comprising
recovering the oxaznlidinone from the resction mixture.

17. The pnwess according o claim 16, wherein the
atklitional baxe used w form the oxaxolidinone is an alkali
metal carbonale and recovering comprises acidiflying the
reaction mixiure, neulralizing the ecidificd mixiure with
base. aml exiracling the axezolidinone wilh organic solvenl.

IR. The process accurding (o claim 1, whorein the olefin
vompoursl ik characierized by the absence of a ¢ axis of
symmeiry paraliel fo the double bond, the reaction mixture
inchndes the asymmelric ligand, and the product is an
axymmetric B-hydroxy carbumate.

19. The provens seoarding lo claim 18, further comprising
trealing the renction mixioee with additional base to form an
asymmelric axazolidinone, and recovering the ssymmoatric
oxazolitinone,

10

28

45

RH]

(L]

36
20. The process neconding te claim 19, wherin the
acklitional bane used Lo form Uk asymmctric exazolidinone
is an alkali matal carbumale and recovering covmprigses acidi-
Tying the reaction mixture, nentralizing tlee acidificd mistue:
with bano, and exirocting the oxxzoladione with organic
solvent.

21. The process accondiog to claim 19, furllwer comiprising
ircating the recovered oxazolidinone with a deprotonation
agenl; (hen conlacting 1he treatsd oxazolidinoms willy
formylating, ogont 1o provit a Tormulatet infermediate: ami
then conlacting the formulated inlermeliate with a primary
or secondory amine (o obiain a conpled amine produc.

22. A process for preparing an asymmieiric axazolidimooe
of Yormula {V-1):

vn
which comprixes:
{A) reacting an olclin compuuxl ol Tormula (VI):
Vb
n.l n
RI

in aqueaus solvent it the presence of a base, amoxmitn
calalynl, an asymmelric lipand, amd a co-oxidant
form & reaction mixiure comfaining an asymntric
[\-hydroxy carbamate prwduct: aml

(1) contacting tho reaction mixtere with additional hase o
form the oxazolidinone;

whereip the cu-oxidant employed in (A) in
(1) a hydanlvin is of Formula (la):

tim

whorein X and X' arc cach indeponcenlly 11, ¢ or
Br, and #t Jeast one of X and X' i CLar R 1Y anul
R? are each inlopendently selecked from 11, € =C,
alkyl, C~C, cycloalkyl, (°,~C"y, alkyleycloalkyl,
aml C~Cap cycloalkyl-alkyt: or

BY
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A Total Synthesis of Biotin Based on the
Stereoselective Alkylation of Sulfoxides?

Solange Larvielle, Sonia Bory, Bersard Morean, M. Jacqueline Luche,
and Andrée Marquet*

Contribution from C.N.R.S.-C.E.R.C.O.A., 94320 Thiais, France. Receiced July 29, 1977

Abstract: A total synthesis of bivtin, based yn the stereuselective atkylation of sulfoxides. bas been achieved. An intermedinte
sulfide, with the biutin bicyclic moiety, is lirst prepared. Oxidation of thix sulfide with Na O ylelds 90% of the isomer with the
sulfoxide cis 10 the junction hydrogens. The « carbanion. generated by CH,Li In @ HMPA-THF or HMPA-diglyme mixture,
is then alkylated by teri-butyl o-iodovalerate. The reactlon is highly stereoselective and a single isomer, with the side chnin
brarx 11 the $—0 bond, Is obtalned with a 80% yield. The choice of the base and solvent [s cruclal for the nlkylation yield. With
Bul.i a reaction at sulfur i tuking pluce. Withoat HMPA, the reprotonation of the intermediate carbanion competen sirongly
with alkylation. After reduction of the salfoxide and removal of the nitrogen protecting groups, di-biotin is otsaincd. This kyn-
thesis is very versatile fur the preparution of biotin analogues since difTerent substituents can be introduced by alkylating the

same key inlermediate sulfoxide. This is llusirated by the prepamtion of the two lsomeric 5-methylbinting.

Biotin total synthesis has rccently been the subject of a
rencwed interest and several mew syntheses, involving very
different stratcgies, have been reported.?

Hun’i‘ i

HOOCICH, ° g-blotin

The synthesis that we have achieved takes advantage of the
high stereoselectivity of the alkylation of sulfoxides.} We have
alrcady shown in previous studies that the methylation of
six-membered cyclic sulfoxides occurs exclusively axially in
axinl sulfoxides and more than 90% ucyualerially in their
equatorial isamers, thus always trans ta the S—0 bond.*

Assuming that this empiricel rule was valid for five-mem-
bered rings, which proved to be true, we designed e simple
route. summarized in Scheme 1, for the preparation of di-
biotin.

One of the advantages of this route is ils versatility for the
preparation of biotin analogues differing in the side chain
and/or posscssing an o’ substitucnt. It should provide an easy
access to many biotin derivatives, including functionalized
uncs, very useful for the aMinity labeling of biotin enzymes.

Synthesis of the Key Intermediate Sulfoxide BC, The reaction
sequence is depicted in Scheme 11, The imidazolidone nitrogens
had to be protected at least for the sulfoxide alkylution. We
chast to introduce the protecting group st the baginning since
the free NH derivatives are highly insoluble in most organic
solvents. This group had to be stable to lithium aluminum
hydride reduction and butyllithium treatment. The benzyl
group, which [ulfills these conditions, was first selected but the
final debenzylation requires a very drastic acidic treatment.
Therclore it must be avoided for compounds bearing acid-
sensitive functions. The use of the allyl group, which can be
cleaved under mild conditions, was then explored and the re-
actions ar¢ described in both serics: R = B (benzyl) or A
{ullyl),

meso-Dibromosuccinic acid (1) was treated with allyl- or
benzylamine to produce 2, which was next cyclized to tho di-
acid 3 by reaction with phosgene.® The corresponding diester
4 was then reduced by lithium aluminum hydride giving the
ulcohol 8 which was mesylnied. The dimesylate 6 was cyclized
with sodium sulfide into the key intermediate sulfide 7. All
these reactions are practically quantitative except one, the
reduction of the dicater 4A.8

0002-7863/78/1500-1558501.00/0

Bchemo 1
l
R R R RN E‘MR
H | —= A H—H= H
¥ vy
0 0
Scheme 11 q

O = gnrtup
T R
1 2 3

9
T I

+
Y o t o o 0
1 ] 0
|-rL-|| - n—’t‘-n Taa
H = H-H-H —y i
|l|lll:luu.n m“.\'.“m HOOC (G, &)-ai0w
9

0
Re Benzyl (B1 or Alyl (A}

Oxidation of this suifide 7 yiclded & mixture of the iwo
sulfoxides 8C and 8T It is well known, since the clussics! work
of Johnson,” that the oxidation stereochemistry of sulfides
gencrally depends on the nature of Lthe oxidizing agents. So in
the hope of increasing the selectivity, we attempted different
oxidation methods using sulfide 7B (Table 1).

© 1978 American Chemical Society
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New Diastereoselective Synthesis of Oxazolidin-2-ones through Carbon-Carbon Bond

Formation on Cyecliec Carbamoyloxy Radicals

Summary: Photoinitiated radieal alkylation by waing 5-
{phenylthio)oxaselidin-2-ones, derived from (S)-a-amino
acids, afforded the corresponding tram 4,56-disubstituted
oxazolidin-2-ones with high diastareoselectivity. As an
appiication of this C-C bond formation on the cytlic
carbamoyloxy radical species, (35,45)-statine wan effec-
tively synthesized.

Sir: Development of methoda for stereocontrolled ayn-
thasis of biologically importent compounds containing the
2-amino alcohol mmetyluchummosugln'mdunuull
amino acids® continues to receive significant attention.
Among various procedures, selective heterofunctionaliza-
tion of acyclie olefinic systams to yield 4,6-disubstituted
oxazolidin-2-ones, a protectod form of 2-amino alechols,
has been widely investigated In recent yeara? Direct
sterecselective alkylation of an oxazolidinone at the 65
position provides a new, convergent methodology for the
synthesis of 2-amino alcohols.* In this paper, we discloss
a new and highly diastereoselective synthesis of 4,6-
trang-4-subatituted-6-allyloxazolidin-2-ones and thus
valuable for the preparation af biologically important
nnusual amino acids having the 2-amino alcohol m
auch as statine (1),®* dolaisoleucine (2) in dolastatin 10,2

{1) (a) Aremnena, F.; Cassinalli, G.; Orexal, P.; Franomad, G.; M
R.J. Am. Chem, Snc. nu.u.nus. [In)Arunm!' Franceschl, G
Poncu, 8.; Selva, A. Tetrahsdron Lett. 1968, 1007.
(ﬂ(l)UIn-ln.H..Anp.I ; Morlahima, H.: Matsusakl, M.; Ha-
mada, M.: TMTJAMM 1970, 23, 288. (b) H;
Sude, H.; Tdih."l' T.; Umasaws, H. J. Antibiot. 1974, 89, 102,
HRI:IIDHJH.! ll.llll.ﬂ.ﬁl
m(.)lhh;-hl.&.hh'l‘..()h:.ummm 1084, 25,

R, (h) H , M. \+ Yamamakd, Y; o, 8. J. Am. Chem,
Soc. 1M8, 107, 1707 (e] W.; Adam, M. A. J. . Chem. 19885,
50,3752, (d) Hirmma, M. ‘T Ito, 8. J. Org. 1847, 53,

:'Inl {e) Trom, B. H..Mlllhr A R J. Am. Chem. Soc. 1987, 109,

{4) (a) M:H T. J. Am. Cham. Soe, 1884, 108, {828, (b)
Hlnl.lln. .Kh-.-'l Leti. 1935, 38, 1281, (o) M

T.;: Goto, Y.; Shods, 8 Chem. Létt. 15885, 671, (d) Claremon, D. A;
Lumlll.l‘ K.; Philips, B. T. J. Am. Cham. Soc. 1988, 108, B285. (e)
Ililna!;n R.: Ynkomatsu, T.: lwasawa, H.; Shibuys, 8. Chem. Leti. 1997,

and galantinic acid (3) in galantin 1.7} Qur synthesis in-
volves a lu;hly diasterecaslective cn.rbon—cnrbon bond
formation using a novel cyelic eurb-moyluxy radical®
gmnld from &(phuvltho)oxmhdm-ﬂ-one poascaacs
major advantages for the synthesis dof 2-amino nleobula
from a-amino acids, since it does not involva a-amina
aldehydes, which are prons to racemizaLion.

Ll

Our initial effort was focused on axamining the fousi-
bility and efficlancy of the sulfonium ion induced cyclo-
carbamation. (8)-N-Cbz- or (S)-N-Boc-amino alcohols
4a~j" were easily converted to the sulfides Ga~j'*! in
80~95% yisld by ths conventional method (diphenyl di-
sulfide, n-Bu,P, THF, or DMF, room tempernture).'?

Tetrahedron Lett. IIII. H. 1887
on radicals: Gl-l B. Rodieals in Organic Syntheals:
4. l--.!izm-.l'lllllﬂdI Prass: Oxford, 1996: V?‘gl W;fm’n: B,
B : , 1908, -5, p .
ily wvailable from L-aminn acida. For 4h:
Lett. 1984, 24, 1071

a-m,ldn fully charnetari prelruscopic
nﬂyo:umm.mm lld'::- -E.fnm I;'I-l’g!lulll MB and

?

w(ll Belpciad for 8 arv ma follows. Ba; mp 47-40°C; {o}n
+13.8" (¢ 0.09, Sh: mp 83-84 °C; [a)p +20.4° (¢ 101, CHUly)

*G; [a]p +28.3" (¢ 0.09,
. 8f: mp F9-62
mp 49-81 *C: lﬂln +35.8° le 0.2,

T R
1 -
£) Nakaguws, T.; l-l-li.-]." Tetrohedron Leii. 1878, 1400,

;
E
)
LiE
[»]

0022-3263/90/1954-0513801.50/0 © 1989 American Chemical Society
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LiCl (2.16 g. 54.8 mmol) was placed in a 100 mL round-bottomed fask which was [Tame-dricd
under argon. To lhe Mask were added dry THF (8 mL) ai -78 °C, diisopropylamine (2.24 mL. 16
mmol), and n-BuLi (7.6 mL. 15.2 mmol, 2.0 M hexanc solulion). The suspension was stirred for 10
min al =78 °C and for 15 min at 0 °C, and then was cooled to ~7% °C. To the suspension was slonly
added a THF (8 mL) solution of 2 (1.91 g, 8.64 mmol) by cannula, and the mixlure was stirred for 1 h at
—~78 °C, for 15 min at 0 °C, and for 5 min at ambient temperaiure. The mixture was cooled to 0 °C. a
THF (4 mL) solulion of benzyl 2-iodoethyl ether (1.15 g, 4.4 mmol) was added, and the mixiure was
stirred for 15 h at ambient temperature. The reaction was quenched with sa'd aqueous NH,Cl. and the
solution was cxtracled with EtOAc (200 mL x 2). The combined cxtract was washed with aqueous
NH,C1 and brine, dried over MgSQ,, and the solveni was evaporaied under reduced pressure. ‘The
residue was purified by column chromatography (40 lo 60% E1QOAc/hexanes) o give 1.39 g (Y8%) of 3

as a colorless oil: [a]é" +52.8 (¢ 0.8, CHCl:): '"H NMR (7:3 rotamer ratio, asterisk denotes minor

rolamer peaks. 300 MHz, CDCh) 8 7.29 (m, 10H), 4,78-4.40 (m, 4H), 4.12* (nv. 1H). 3.68* (m. 1)
3.55 (m, 1H), 3.45 (m, 1H), 3.29 (m, 1H), 3.21* (m, IH), 2.88 (m, 1H), 2.83 (5. 3H). 2.81* (s. 3M).
2.25* (m, tH), 1.93 (m, tH), 1.68* (m, IH), 1.65 (m. 1H), 1.1 (m, GH).: “C NMR (75 MH~ CDCl2) &
178.1, 176.9%, 142.4, 141.4*, 138.1, 128.3%, 128.1, 128.0%, (27.8, 127.5, 127.4*, 127.3. 127.2%, 126.7.
126.1%, 75.8, 75.0%, 72.6, 68.2*. G1.7, 57.9, 33.8, 32.4, 32.3%, 26.6*. 18.1*, 17.1, 15.5%, 14.L.: IR (neal)
3386. 2968, 2932, 2869, 1618, 1454, 1089 cm™; MS (CI) mv/z 356 (M-+HH)', 338, 279, 248,191, 148 121,

Y1.: HRMS (CI}) m/z 356.2224 (M+H) (calcd for CpHaOsN : 356.2226)

S2
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(2R)-4-Benzyloxy-2-methylbutanol. To a solution of diisopropylaminc (8.45 mL. ¢0.3 mmol) in
THF (80 mL) was added »-BuLi (2.1M, 28.7 mL, 60.3mmol) al 0 °C, and the resulling solntion wa
stirred at O °C for 20 min. Boranc-ammonia complox (90%, 1.90 g, 61.5 mmeol) was added in onc
portion, the suspension was slirred at 0 °C for 20 min, and was warmed (o room lcmperature. Alfler |5
min, the suspension was cooled 1o 0 °C ond a solulion of 3 (4.28 g. 12.06 mmol) in THF (12 mL) was

addod via cannula. The mixiurc was warmed o room (emperature during [0 min, hold af that
lemperature for 2.5 h, and then cooled to 0 °C. A 3N HCI solution was added slowly to quench the
oxcoss hydride, and the biphasic solution was slirred for 30 min al 0 °C and for 15 min af room
temperature, and then scparaled. The aqucous laycr was cxiracled wilh ELO and the exiracl was
washed with brinc, dricd, and concentraled.  Flash column chromalography of the residuc
(hexancs/ethyl acelate, 2:1) gave 4 as a colorless oil (2.11g, 90%): [a][’,’ +10.4 (¢ 7.5. CHCL): 'H
NMR (300 MHz, CDCl,) 8 7.26-7.38 {m, 5H), 4.51 (5, 2H), 3.38-3.62 (m_ 4H), 2.94 (bs. IH). 1.6:6-1.83
(m, 2H), 1.49-1.59 (m, 1H), 0.92 (d, 3H, /= 6.6 Hz) "’C NMR (75 MHz, CDCl,) & 137.9. 128.3, 127.0,

127.5, 72.9, 68.5, 67.8, 33.8, 17.0; IR (ncal) 3404, 2926, 2869, 1454, 1097 cm™': HRMS (CI. M") caled
for CyzH k02 m/z 1941307, found m/z 194.1303.

O~ oy e hES B0 A gy
! (T4m) .
& L]

(2R)-4-Benzyloxy-1-bromo-2-methylbutane. To a solution of 4 (0.25 g, 1.31 mmol) in CH.CI; (2
mL) wos addcd PPh; (0.24g, 1.37 mmol) and NBS (0.36 g, 1.37 mmol) al room lemperature. The
solution was stirred for 10 min and concontrated under vacuum. The crude product was (reated with
hexane and [iliered, the filtralc was concentraied, and the residue was purified by (lash column
chromatography (hexancs/cthy! acclate, 20:1) Lo yicld 5 as a colorless oil (0.25 g. 74%): [« 247
(.32, CHCLy): 'H NMR (300 MHz, CDCly) & 7.29- 7.42 (m, 5H). 4.54 (s, 2H). 3.57 (d1../=3.3.0.1 Ha
2H). 3.47 (dd. J =99, 4.8 Hz, 1H), 3.40 (dd, J = 9.9, 5.7 Hz, 1H), 2.03-2.1} (m, 1 H), 1.3 (ddd../ =
12.9, 12.9, 6.3 Hz, 1H), 1.59 (ddd, /= 13.8. 13.8, 6.3 Hx, 1H), 1.07 (d, J = 6.6 Hz, 3H): "'C NMR (75
Mz CDCly) & 1389, 128.8, 128.0, 73.4, 68.3, 42.0), 35.1, 32,6, 19.2; 1R (film) 2961_ 2858, 1454 cn g
HRMS (FAB, M'+H) calcd for C2HOBr m/4 259.0521, found m/z 259.0532.
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**r“ = eyl

(4.5',3‘.8',5‘.8')—3-(7'-Benzyloxy-3',5'-dmnﬂlylheptnnoylthenyloxmolldin-z-one. To a
suspension of magnesium (0.52 g, 21.4 mmol) in THF (10 mL) was added dibromocthane (0.0384 ni..
(.44 mmol), and the mixture was heated (o reflux for 10 min and then cooled to room lemperature. A
solution of 5(2.29 p, 8.91 mmol) in THF (2 mL) was added via syringe, and the mixture was heated al
reflux for 20 min then cooled and added 1o a solution of CuBr.DMS (1.83 g. 8.91 mmol) in THF (8 mL)
at —78 °C. The resulling suspension was warmed (o —20 °C, stirred (or 25 min. and cooled 10 -78°C. 3-
(2'-butcnoyl }-4-phenyloxazolidin-2-one (0.68 g, 2.94 mmol) in THF (6 mL) was added dropwise. and
the dark brown suspension was stirred for 2.5 h at —78 °C, then slowly warmed to —30 °C during 45 min.
The reaction was quenched with salurated NH,Cl, and extracted with Et;0, and the organic eximcl was
washed with brine, dried over MpSO,, and concentraied. Purilication of the residue by flash colunm
chromatography (hexanes/ethyl aceiale, 3:1) gave (45,3'S,5'S)-3(7-benzyloxy-3".5'-dimethyvlhepianoy)-
4-phenyloxazolidin-2-one as a coloress oil (1.16 g, 96%): [aly +20.0 (¢ 2.30, CHCl3): 'H NMR (300
MHz. CDCl3) 8 7.29-7.45 (m, 10H), 5.47 (dd, J = 8.7, 3.6 Hz, 1H), 4.71 (I J = 8.7 Hz. 1H). 4.52 (s.
2H). 4.30 (dd../ = 9.0, 3.9 Hx, 1H), 3.50 (di, J = 7.5, 0.9 Hz, 2H), 2.96 (dd, J = 15.9. 5.4 Hz 1H). 2.76
(dd..J=15.9, 8.1 Hz, IH), 2.09-2.22 (m, 1H), 1.66-1.75 (m, IH), 1.58 (ddd, J = 12.6. 12.6, 6.6 Hz 11h).
1.44 (ddd..J = 13.2, 13.2. 6.9 Hz, [H), 1.22 (ddd, /= 13.5, 9.6, 4.5 Hz, [H). 1.09 (ddd. ./ = [3.8 9.3 4%
Hz, 1H), 0.88 (d, J = 6.6 Hz, 3H), 0.85 (d, J = 6.6 Hz, 3H): *C NMR (75 MHz, CDCl2) § 172.1, 153.6,
139.2. 138.6, 129.1, 128.6, 128.3, 127.6, 127.4, 1259, 72.8, 6Y.8, 68.4, 57.5, 44.2, 43.2. 37.4. 27.1,
19.1: IR (film) 2925, 1782, 1705 em™'; HRMS (FAB, M+H") calcd for C2sHa20uN mi-z 410.233 1. found
m/z 410.2339,

P T “"""W’I?

(48,2'S,3'S,5'S)-3-(7'-Benzyloxy-2',3" 5'-trimethylheptanoyl)}-4-phenyloxazolidin-2-one (8) and
(45,2'R,3'S 5'S)-3-(7"-Benzyloxy-2' 3' 5'-trimethylheptanoyl)-4-phenyloxarelidin-2-one (9). To a
solulion of (458.3'Y,5'N)-3-(7-Benzyloxy-3',5'-dimethylheptanoyi)-4-phenyloxazolidin-2-one  (0.Y3 g.
2.27 mmol) in THF (8.5 mL) was added HMPA (1.58 mL, 9.08 mmmol) at =78 °C. followed by slow

addition of KHMDS (0.5M in tofuene, 6.81 mL. 3.40 mmol). The resulting vcllow solution was stirred
S4
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for 20 min at =78 °C, and Mel (0.56 mL, 9.08 mmol) was added dropwisc. Allter stirring for 2 h at -78

°C. the solution was quenched with McOH and diluted with EL;Q, and the selution was washed with
saturaled NH4Cl and brine, dricd over MgS0,, and concentrated. Flash column chromatography ol the
residuc (hexancs/cthyl acctate, 5:1) gave 8 (0.55 g, 58%) and 9 (0.20 g, 21%). 8: mp 75-76 °C (from
hexancs): [2ly +49.7 (¢ 1.65, CHCL,): "H NMR (300 MHz, CDCl;) 8 7.27-7.41 (m. 10H). 5.40 (dd.J =
8.4.3.3 Hv, IH), 4.62 (i,./=8.7 Hz, 1H), 4.50 (s, 2H), 4.22 (dd, J =9.0, 3.3 Hz 1 H). 3.70 (quin../ = 7.2
Hz. 1H), 3.51 (1, .7 = 6.6 Hz, 2H), 1.84-1.92 (m, EH), 1.46-1.71 (m, 3H), 1.15 (ddd../ = 10.5. 10.5_ 2.0
Hz, 2H), 1.04 (d, J = 6.9 Hz, 3H), 0.94 (d, J = 6.6 Hz, 3H), 0.84 (d, J = 6.6 Hx 3H): *C NMR (753
MHz, CDC);) 8 176.2, 153.4, 139.3, 138.6, 129.1, 128.5, 128.3, 127.6, 1274, 125.6. 72.9. (".6. (8.4,
57.7, 43.1, 39.6, 379, 32.7, 27.0, 18.9, 17.8, 13.6; IR (film) 2925. 1780, 1704 cm™': HRMS (FAD.
M-+H') caled for CasHuOuN miz 424.2488, found m/z 424.2509. 9: [} -20.6 (¢ | .48, CHCL:): 'Y
NMR (300 MHz, CDCl,) 6 7.26-7.41 (m, 10H), 5.46 (dd,J =9.0, 4.5 Hz, 1H). 4.68 (1..7= 9.0 Hx 1H).
4.51 (5. 2H), 4.28 (dd, J = 9.0, 4.5 Hz, 1H), 3.68 (quin, J = 6.6 Hz, 1H), 3.48 (L..J = 6.6 Hz, ZH). |.X9-
1.97 (m, 1H), 1.46-1.62 (m, 2H), 1.36-1.42 (m, I1H), 1.16 (ddd, /= 13.5, 10.5, 3.6 Hz 1H). 1.05 (d../ =
6.9 Hz, 3H), 0.83-40.96 (im, 1H), 0.74 (d, J = 6.3 Hz, 3H), 0.62 (d, J = 6.6 Hz, 3H): *C NMR (75 MHx.
CDCly) 8 177.0, 153.8, 139.6, 139.1, 1294, 129.1, 128.8, 128.0, 1279, 126.8, 73.2. 6V.9, (V.1 58.1.
43.2, 429, 38.1, 33.4, 27.6, 19.3, 14.7, 12.3; IR (film) 2926, 1780, 1704 cm™: HRMS (FAB. M+H")
caled for CaaHyO4N ni/z 424.2488, found m/z 424.2490.

5=
P

(45.2'$.3'S 5'85)-3-(7-Benzyloxy-2',3' 5'-trimethylheptan oyl)-4-phenyloxazolidin-2-one (8) and
(45.2'R3'S,5'8)-3(7'-Benzyloxy-2'3' S'-trimcthylheptanoyl)-4-phenyloxazolidin-2-one (9) from 5,
T'e a suspcnsion of magnesium (.10 g, 4.14 mmol) in THF (2 mL) was added dibromocthane (0.0074

mL. (.0B6 mmol), and thc mixturc was healed ot reflux for 10 min, then cooled 1o room icmperature. A
solution of 5 ((1.443 g, 1,72 mmol) in THF (0.5 mL) was added via syringe, and the mixturc was heated
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to reflux for 20 min then cooled and added 1o a solution of CuBr.DMS (0.34 g. 1.72 mmol) in THF (2

mL) at -78 °C. The suspension was warmed to —20 °C, stirred for 25 min. and cooled 10 =78 °C. A
solution of 6 (1).14 g. 0.57 mmol) in THF (1.5 mL) was added dropwise, and the suspension was stirred
for 2.5 h at —78 “C, then slowly warmed to 30 °C during 45 min. The reaction was cooled again lo -78
°C and Mel (0.54 mL, 8.6 mmol) was added. The mixiure was allowed to reach room temperature and
was stirred ovemight. Saturated NH,Cl was added 1o quench the reaction, and the aqueous layer was
exiracled with Et;0.  The El;O extract was washed with brine, dried over MgSO,. and concentrated
Flash column chromatography of the residue (hexanes/ethyl acctate, 5:1) afTorded 8 (0.117 g. 5%) and
9(0.038 g. 14%).

"‘“‘Nﬂ'? P

(45,2'S ¥'S,5 '.&')-3-{7'-Hydro:y-2',3',5'-trlmeﬂlylheptanoyl)-4-phenyloxn'l.olidin-z-one. To a
solution of' 8 (0.753 g, 1.78 mmol) in EiQAc (12 mL) al room temperature was added Pd(OH)-on-
carbon (Peariman's calalyst, 0.116 g), and a balloon coniaining Hz was atlached (o the flask. The
mixture was slirred for 2 h, the calalyst was filiered off, and the (ilirate was concentraled. Flash
column chromatography (hexanes/ethyl aceiale, 1:1) of the residue gave a primary alcohol as a pale
yellow oil (0.60 g. 100%): [a]go +68.6 (¢ 2.50, CHCLL): '"H NMR (300 MHz. CDCly) § 7.26-7.41 (m.
5H). 5.42 (dd..J = 8.4, 3.3 Hz, 1H), 4.66 (1, J= 8.7 Hz, 1H), 4.24 (dd. ./ = 9.0, 3.3 Hz. 1H). 3.61-3.73
(m. 3H). 1.83-1.92 (m, 1H), 1.62-1.64 (m, 1H), 1.34-1.55 (m, 3H), 1.09-1.20 (m. 2H), 1.03 (. /= 6.9
Hz. 3H), 0.92 (d.J = 6.6 Hz, 3H), 0.83 (d, J = 6.6 Hx. 3H): ’C NMR (75 MHz CDC13) § 176.3. 153.4,
139.2, 129.1, 128.5, 125.6, 9.6, G0.8, 57.7, 43.0, 41.0, 40,0, 32.6, 26.6, 18.8, 17.7. 13.7; IR ([ilim) 33RE.
2926, 1779. 1702 cm™'; HRMS (FAB, M+H") caled for CisHz2O4N m/z 334.201K, found 'z 334.2018.

Ph
F}—\ @ci}:.
10
(45,2'S,3'S,5'8)-3-(7'-0x0-2' 3" S'-trimethylheptanoyl)-4-phenyloxazolidin-2-one (10). T'o a
solution of (COCI); (0.26] mL., 3.0 mmol) in CHzCl, (3 mL) was added a solution ol DMSO (1).28
mL. 4.0 mmol) in CH;Cl, (3 mL) at —78 °C. ARer stirring for 15 min, a solulion of the alcohol prepared

above (0.60 g, 1.78 mmol) in CHzCl; (8 mL) was added dropwise. The solution was stirred for 15 mim
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followed by addition of NEi; (1.09 mL, 8.0 mmol) in CH;Cl (4 mL) al =78 °C. Thc mixturc was

slowly warmed to O °C during 30 min, and was qucnched with saturatcd NH4Cl. The aqucous laver was
cxiractoed with EL;O and the oxtract was washed with brine, dried over MgSQ,. and concentraled. Flash
column chromalography of the residuc (hexancs/cihyl acctate, 3:1) gave 10 as a palc ycollow oil ((L51 g,
83%): [a]F +69.3 (c 1.0, CHCL); '"H NMR (300 MHz, CDCl,) § 9.74 1./ = 2.1 Hx 1H). 7.26-7.4]
(m. 5H), 5.42 (dd, J = 8.7, 3.3 Hz, 1H), 4.67 (1, J = 9.0 Hz. 1H), 4.25 (dd. J = 9.0, 3.6 Hz 1H). 3.9
(quin, J = 6.9 Hz, 1H), 2.29-2.33 (m, 2H), 2,08-2.19 (m, iH), 1.84-1.93 (m, IH), 1.28 (ddd. /= I3.5.
10.8, 3.0, 1H), 1.10 (ddd, J = 14.1, 10.8, 3.6, 1H), 1.03 (d, .J = 6.9 Hz, 3H). 0.96 (d. J = 6.9 Hx. 3H).
0.90 (d, J = 6.3 Hz, 3H); '’C NMR (75 MHz, CDCl,) 5 203.0, 176.6, 1538, 140.0, 129.6, 129.1, 126.1.
0.1, 58.2, 52.6, 43.5, 40,0, 33.0, 25.8, 19.4, 18.1, 14.2: IR (film) 2964, 2930, 1777 1721, 1702, 1343
cm”': HRMS (FAB, M+H") calcd for CyoHz50.N m/ 332.1862, found m/z 332,1872.

Ph MaeNHyHGI Ph
' NeCNBH, s
AN ——— MegH AN
T T ¥ (1%) ""\a’\f‘[
- n
10 "

(49,2'5,3'S 5'5)-3-(7'-Mcthylamino-2',3' S'-trimcthytheptanoyl)--phenyloxazolidin-2-one
(11). To asolulion of 10 (0.50 g, 1.51 mmol) in McOH (10 mL) was addcd McNIH- HCI (0.204 . 3.02
mmol), McNHa (2M solution in THF, 2.76 mL, 4.53 mmol) and Na;SOy (0.4 g) al room tcmperalurc.
The mixture was stirred for 20 min and cooled lo 0 °C, and 2 solulion of NaCNBH; (0.142 g, 2.26
mmol) in McOH (1.5 mL) was added. The mixturc was stimed for 1Th, MeOH was removed under
vacuum, and thc rcsidue was subjecicd lo purification by flash column chromatography
{CH.Cl./McOH. 20:1) 1o give 11 ag a viscous oil (10.314 g, 61%): [nr],;";.IJ +52.8 (¢ 1.70, CHCL): "M
NMR (400 MHx, CDCly) & 7.29-7.44 {m, 5H), 5.51 (dd, J = 8.4,3.6 Hz, 1H). 4.76 (1..7 = B.8 Hx IH).
4.2 (dd..J = 8.8, 3.6 Hz, 1H), 3.74 (quin, J = 6.8 Hz, 1H), 2.98 (dd, J = B.4, 6.0 Hz. 2H). 2.72 (s. 3H).
1.85-1.95 (m, 1H), 1.60-1.80 (m, 3H), 1.22-1.34 (m, ZH), 1.14-1.16 (m, 1H). 1.08 (d../ = 7.2 H= 3H).

096 (d. J = 6.4 Hz, 3H), 091 (d, J = 5.6 Hz, 3H); '*C NMR (100 MHz, CDCly) § 176.7. 154.2, 139.7.

129.6. 129.0, 126.0, 70.4, 58.3, 48.6, 43.4, 39.8, 34.2,33.9, 33.0, 28,3, 18.8, 17.9. (4.3 IR (film) 2903,
2930, 2333, 2173, 1777, 1703, 1384 cm™'; HRMS (CI, M*) caled for CaH3QaNz miz 346.2256, found
ez 346.2249,
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EDCI, HOAt r
A “3?,
Iy
(2RI'S,5'S,6'S. "S)-Z,N-Dlmetllyl-N-[3',5',6'-trlmethyI-7'-0!0-7'-(2"—0:0—4"-pllenyloxa'l.nlidin-
3-yDheptyl|butyramide (12). To a solution of 11 (0.314 g, 0.90 mmol) in DMF (4 ml.) al 0 °C were
added a solution of (K)-2-methylbutyric acid (0.183 g, 1.80 mmol) in DMF (5 ml.), followed by I-
hydroxy-7-azabenzotriazole (HOA{, 0245 g, 1.80 mmol), 1-(3-dimethylaminopropyl)-3-
elhylcarbodiimide hydrochloride (EDCI, 0.345 g. 1.80 mmol), and diisopropviethvlamine (DIPEA,
0.313 mL. 1.80 mmol). The mixiure was kepl ai room temperature for 12 h. and then diluted with
ElOAc. The organic phase was separnted and washed with IN HCI, brinc. dried over MgSO.. wxl
concentraled. Flash column chromatography of the residue (hexanes/ethyl acelate, 3:2) gave 12 as pale
yellow oil (0.326 g, 84%): [a]® +40.0 (¢ 0.50, CHCly): "H NMR (300 MHz, CDCl3) § 7.26-7.40 (i,
5H), 5.43 (dd, J = 8.4, 3.0 Hz, 1H), 4.67 (1, /= 8.7 Hz, 1H), 4.25 (dd, J = 8.4. 4.2 Hz H. one rotamer),
4.24 (dd, ./ = 8.4, 3.3 H», IH, one rotamer), 3.66-3.72 (m, 1H), 3.37 (ddd. ./ = 10.2, 6.0, 3.6 11z 1),
3.28 (ddd, ./ = 10.4, 6.0, 4.0 Hz, IH). 3.00 (s, 3H, one rolamer), 2.91 (s, 3H, one rolamer). 2.51-2.63 (m.
[H), 1.81-1.90 (m. 1H), 1.64-1.75 (m, 1H), 1.31-1.48 (m, 3H). 1.01-1.11 (m. 9H). 0.84-0.93 (m. M),
*C NMR (75 MHz. CDCl3) 8 176.9, 176.6, 176.5, 153.9, 139.8. 139.6, 129.6, 129.1. 129.0. 126.1. 7u.1.
SK.2. 484, 46.5. 43.5, 40.2, 37.8, 37.7, 37.6, 35.9, 35.6, 34.1, 33.2. 33.0. 28.4. 27.8. 27.5. I9.2. I8.2.

18.0. 17.5. 14.4, 14.1, 12.6, 12.4; IR (film) 2926. 1779, 1704, 1639, 1456 cm™'; HRMS (FAB. M-+H")
caled lor CpsHawO4N2 m/z 431.2910, found m/z 431.2912,

‘J)' ‘A"I’T"? m:":':ou ‘JT!"VY\”"

(ZRI'SS'S, 'S)-Z,N-Dnnethyl-N-IT'—hydroxy-:!',S',G'-h-imeﬂlylheptyl|Imtymmide (13). To a
solution of 12 (0.084 g, 0.20 mmol) in THF (1.7 mL) was added LiBH, (2M solution in THF. 0.30rml..
0.6 mmol) at 0 °C, followed by MeOH (0.042 mL, 1.04 mmol). The solulion was stirred (or 40 min al 0
°C and for 10 min al room lemperalure, and quenched with waler. The aqueous layer was extracted

with EIOAc and the extract was washed with brine, dried over MgSQ,, and concentrated. Flash column
chromatography of the residue (hexanes/ethy| acetale, 3:2) gave 13 as a pale vellow ol (0.042 g, 80%):
[} -36.2 (v 0.50, CHCLy); "H NMR (400 MHz, CDCl3) 5 3.58-3.62 (m, 1H), 3.25-3.4% (m. 3H), 3.02

{s. 3H, one rotamer), 2.93 (s, 3H, one rolamer), 2.58 (m, 1H), 1.92 (s, 1H). 1.33-1.73 (m. 6H). 1.11 (d. ./
S8



Supplemeniary Malcrial (ESI) for Chemical Communications
This journal is © The Royal Socioly of Chemistry 2003
= 6.8 Hz, 3H), 1.09 (d, J = 6.8 Hz, 3H), 0.84-0.91 (m, 12H): C NMR (106 MHz CDCl;) & 177.0,

176.7, 66.3, 66.2, 48.5, 46.7.41.5.41.3, 40.5, 40.2, 37.8, 37.6,35.7, 35.6, 34.1, 318, 31.7. 28 8. 28.0.
278,274,196, 194, 18.1, 175, 174, 173, 13.8, 13.6, 12.6, 12.4; IR (film) 2419, 2961, 1624. 1458
cm™'; HRMS (FAB, M+H") caled for Cy,, H3yO;N m/z 272.2589, found m/z 272.2605.

\J\Jﬁ T il \M
\/\/\r\ﬂ" - H-.F-a-mn !
“

(2R.S'S.S'S.6'5)-2.N-D|metllyl-N-| 8'-Mcthoxy-3',5' 6'-trimcthyloct-7-cnyl [butyramide (14,
To a solution of (COCI); (0.073 mL, (.84 mmol) in CHCl; (0.8 mL) was added a solution of DMSO
(0.079 mL. 1.12 mmol) in CH:Clx (0.8 mL) al -78 °C. Thc mixture was stirred for 15 min, and a
solution of 13 (0.151 g, 0.56 mmol) in CH2Clx (2 mL) was added dropwiso. The mixturc was stirred lor
I5 min at =78 °C, and a solution of NE{; (0.314 mL, 2.24 mmol) in CH,Cl; (0.8 mL) was added. The
mixturc was warmed 1o —10 °C during 30 min, and thc reaclion was quenched with xaturated NH,CI.
The aqucous layer was cxtracled with Ei;0, and the extract wos washed with brinc, dnied over MpSO..
and concentrated to give the crude, unstable aldchyde which was used withoul purification..

To a suspension of {mcthoxymethyl)triphcnylphosphonium chloride (dricd under vacoum at S0
°C. (1.955 g. 2.80 mmol) in THF (4.5 mL) was added »-BuLi (1.6 M in hexane, 1.57 mL. 2.52 mmol} at
0 °C, and the resulling deep red solution was stirmed for 30 min at room lomperature.  The solufion was
cooled o —20 °C and added to a solution of the crude aldchyde prepared above in THF (2 mL). The
mixture was kept at =20 °C for 30 min, and then warmed to room temperature. ‘The reaclion was
quenched with McOH, diluled with E(zO, and washed with saturated NHLCI and bring. dried over
MgSO,, and concentraled. Flash column chromatography of the residuc (hexancs/cthyl acctate. 5:1)
paved as a 1:1 £/Z mixture (0.086 g, 52% (rom 13).

e e

zmmm-

(2'R.3RAS.6.S')-J.4,G—1‘rimcthyl—8—[mclllyI-Z'-(meth_vlbutyryl)ammo|ocl||nmc acid {(158). To a
solution of 14 ((L.086 g, (.29 mmol) in CH.CN (2.1 mL) was added IN HCI (0.7 mL) at room
temperaturc. Aftcr stirring for 1 h, the solution was diluted with Ei,O, washed with brinc, dricd over
MgSOy, and concentrated to pive the crude aldchyde. To a solution of this aldchyde in McOH (10 mlk)
was added 2-mcthyl-2-butenc (1.02 g, 14.5 mmol) followed by a freshly prepared NaClO: solution (1.23

59
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M in 20% NaH,PQ,, 1.16 mL, 1.45 mmol). The solulion was stirred for 2 h al room lemperature, and

diluted with EO. The solution was washed with brine, dried over MgSQ,. and conceniruled.  Flash
column chromalography of the residue (hexanes/cthy] acelale/MeQH, 47.5:47.5:5) gnve IS s n
colorless oil (0.083 g, 96%): [@] -35.0 (¢ 0.40, CHCla); 'H NMR (400 MHz CDCly) § 3.24-3.41 (m.

2H). 3.02 (s, 3H, | rolamer), 2.93 (s, 3H, one rotamer), 2.53-2.62 (m, 1H). 2.35 (dd. .J = (0.8, 4.8 Hz,
1H), 2.10 (dd, .7 = 9.6, 7.2 H~, 1H, one rotamer), 2.06 (dd, /= 9.2, 6.8 Hz, IH. one rotamer). 1.91-2.0]
(m, 1H), 1.65-1.74 (m, 1H), 1.30-1.58 (m, SH). 1.04-1.16 (m, 2H), 1.10 (d, J = 6.8 Hz 3H. | rolamer).
1.08 (d, J = 6.8 Hz, 3H, | rolamer), 0.80-0.94 (m, 12H); 'C NMR (100 MHx. CDCl) § 179.0. 178.8,
177.3. 177.0, 48.6, 46.7, 40.8, 40.6, 38.6, 38.5, 37.8, 37.6, 37.5, 35.8, 35.7, 35.6. 35.4. 34.7. 34.6, 34.3.
28.6,27.7, 27.4, 19.5, 18.0, 174, 17.0, 16.9, 16.44, 16.39, 13.5, 12.4: IR (film) 2963, 1728, 1611 cni™;
HRMS (C1. M") calcd for C17H30aN m/z 299.2460, found mv/z 299.2466.

NHBt  HOm,EOC! B:“"‘! E‘m
- ————————— n
NS~ rop MeMOMeHO MY
Q
17 oax 1

S-Beazyl-Ng-(fert-butyloxycarbonyl)-cysteine-N-methoxy-N-methylamide (18). I'o a solution af’
S-Benzyl-N,~(reri-butyloxycarbonyl)-cysteine (17, (.59 g, 1.90 mmol) in THF (38 mL) was added |-
hydroxybenzotriazole (HOBL, 0.282 g, 2.08 mmol) and 1-(3-dimethylaminopropy)-3-ethy Icarbodiimide
hydrochloride (EDCI, 0.40 g, 2.08 mmol) at 0 °C. The mixture was slirred al room {emperature lor |5
min, aller which MeNHOMeHCI (0.208 g, 2.09 mmol) and diisopropylethylamine (.3G2 mL. 2,08
mmol) were added. The solution was kepl al room temperature for 12 h, and concentrated. Flash
column chromatography of Ihe residue (hexanesfethyl acetate. 2:1) gave S-benzyl-N-(reri-
butyloxycarbonyl)-cysieine-N-methoxy-N-methylamide (0.56 g, ¥4%): [¢z],";lJ -30.2 (¢ 1.04. CHCL): 'H
NMR (400 MHz, CDCl-) 8 7.25-7.36 (m, 5H), 5.38 (d,.J= 8.4 Hz, 1H), 4.92 (bs, 1H), 3.76 (s. 2H). 3.74
(s. 3H). 3.22 (s, 3H). 2.82 (dd, J = 14.0, 5.6 Hz, IH), 2.65 (dd, J = 14.0. 7.2 Hz 1H), 1.47 (s. 9H):. ''C
NMR (100 MHz, CDCl3) 5 171.9, 155.7, 138.3, 129.4, 128.9, 127.5, 80.2, 62.0. 50.0, 36.7. 33.9. 320,
28.8: IR (film) 3321. 2976. 1711, 1662, 1169 cm™; HRMS (CI. M') caled for C7HksOyN=S m:
354.1613, found m/z 354.1616.
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x LIAH, BooHN
Bna \/\6'"-“" =5 e A
21%
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3-Benzylithin-2-(N-fert-butyloxycarbonyl)aminopropionaldchyde (19). To a solulion of §-
benzyl-Ny-(feri-butyloxycarbonyl }-cysicinc-N-mcthoxy-N-mcthylamide (I8, 0.632 g. 1.78 mmol) in
B0 (8 mL) was added LiAIH, (0.085 g, 2.23 mmol) alL (¢ °C. ARer stirring for 30 min, the mixture was
diluted with ELO, washed with IN HCI, brinc, dried over MgSQs, and concentrated. Flash column
chromalography of the residuc (hexanca/clhyl acclaic, 2:1) gave 19 as an oil (0.478 g. Y1%): [u],'_'?
+3.47 (¢ 1,96, CHCl;); 'H NMR (3000 MHz, CDCly) & 9.51 (s, 1H), 7.21-7.34 (m. 5H). 539 (m. 1H).
4.24-4.32 (m, 1H), 3.72 (s, 2H), 2.86 (dd, J = 13.8, 5.7 Hx, TH), 2.80 (dd../ = 14.1. 6.0 Hx |H). 1.45 {s.
9H): C NMR (75 MHz, CDCl3) 6 199.2, 155.8, 138.0, 129.4. 129.1, 1278, 80.8.59.5.37.3.31.0. 28 7:
IR (film) 3354, 2977, 1709, 1495 cm™.

PhPCHA S
BooHN n-Bull DocHN
BnB. A\ g0 5% Bnd A\
1] ™

3-Benzylthio-2-(N-tert-butyloxycarbonyl)amino-1-buicne  (20). To a suspension ol
mcthy ltripheny lphosphonium bromide (1.27 g, 3.5 mmol) in THF (15 mL) was added KHMDS (0.5 M
solution in lolucne, 6,48 mL, 3.24 mmol). The rcsulling yellow suspension was slirred al room
temperature for | h, and cooled to ~78 °C. A solution of 19 (0.478 g, 1.62 mmol) in THF (10 mL) was
added, Lhe covling bath was rcmovod, and the mixiure was allowed lo reach room temperature. ‘The
mixturc was diluted with EO, washed with half-saturated Rochellc's sall. dried over MgSQ,. and
concenlraled. Purificalion of the residu by flash column chromalography (hexanes/cthyl acctate, 8:1)
gave 20 (1.263 g, 55%): [a)}® +12.7 (¢ 2.63, CHCL,): "H NMR (300 MHz, CDCl,) & 7.20-7.32 (m. 3H).
5.78 (ddd. /= 17.1, 10.5, 5.4 Hz, 1H), 519 (d,J = 17.4 Hz, IH), 5.13 (d, ./ = 10.2 Hx 1H), 480 (bs.
1H), 4.33 (bs, 1H), 3.73 (s, 2H), 2.58 (d, J = 6.0 Hz, 2H), 1.46 (s, 9H): "'C NMR (75 MH.. CDCI) &
155.0, 1384, 1378, 129.4,129.0, 127.5, 116.0, 30,0, 52.2, 37.0, 36.8. 28.8: IR (film) 3344_ 2977, 1701,
1495 cor™': HRMS (C1, M') caled. for CiHa3O:NS m/z 293. 1449, found m/z 293, 1444,

Shl
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(1"R\2'R,IR 45,6%)-34,6-Trimethyl-8-[methyH{2'-methylbutyryl)aminojoctanoic  acid (I'-

benzyisulfanylmethylallyl)amide (21). To a solution of 20 (0.244 g, 0.833 mmol) in CH,Cl; (4 mL)
was added irifluoroacelic acid (TFA, 3 mL) a1 0°C, and the mix{ure was stirred st (°C for 30 min. ‘The
solven{ was removed, and the residue was diluled with CH2Cl;. The solulion was washed with 5%
NaOH aqueous solution, brine. dried over MgSO., and concentraled o give 3-benzylthio-2-aminy-i-
butene (16) which was used without further purification. To a solution of 15 as an oil (0.083 g. 0.278
mmol} al room temperalure was added a solution ol 16 prepared above in CH;Cl; (2.5 mL). lollowed by
()-(7-azabenvotriazol-1-yl)-N, N, N', N'-tetramethyluroniumhgxa-fluorophophate (HATU. 0.158 g
0417 mmol) and diisopropylelhvlamine (DIPEA, 0.073 mL, 0.417 mmol). The mixture was kepl al
room lemperature for 12 h, and the solvenl was removed under vacuum. Flash column chromaslogemphy
of the residue (hexanes/ethyl acetate, 1:1) gave 21 (0.122 g, 93%): []3’ -15.0 (¢ |.16. CHCL): 'H
NMR (400 MHz, CDCls) 5 7.22-7.31 (m, SH), 6.03 (d, J = 8.4 Hz. {H, | rotamer). 5.97 (d../ = 8.4 H..
IH. | rotamer). 5,79 (ddd, J=17.2, 10.4, 5.2 Hz, IH), 5.18(d,J=17.2Hz |H), 5.14 (J../ = 104 H,
IH), 4.71 (m, IH), 3.73 (s, 2H). 3.26-3.41 (m, 2H), 3.00 (s, 3H, | rotamer), 2.91 (s. 3H. | rolamer),
2.53-2.66 (m, 3H), 2.22 (dL,.J = 13.6, 3.6 Hx, 1H), 1.92-2.04 (m, 1H), 1.X2-1.88 (m. IH), 1.65-1.74 (m.
IH), 1.31-1.53 (m, 5H), 1.06-1.16 {m, 2H), L.10 (d,.J= 6.4 Hz, 3H, | rolamer). 1.07 (d../ = 6.8 Hz. 3H.
| rotamer), 0.80-D.89 (m, 12H); “C NMR (100 MHz, CDCly) & 176.8, 176.5. 1728, 172.7. 138.5.
138.4, 137.4, 129.4, 129.0, 127.5, 116.2, 50.3, 48.5, 4G.5, 41.1, 41.0, 40.9. 40.6. 37.7. 37.6. 36., 30.4.
36.1.35.8, 35.7. 35.6, 34.8, 34.7, 34.1, 28.6, 28.5, 27.8, 27.5, 19.64, 19,59, I8 2. 17.6. 16.9, {6.7. 6.0,
16.5. 12.6. 12.4; IR (film) 3302, 2917, 1625 cm™: HRMS (CI, M") caled for CaHiO:NS wi =
474.3280. found m/z 474.3283.

(1"R,2'R3R AS,65)-34,6-Trimethyl-8-| methyl-(2'-methylbutyryl)amine|octanoic acid (-
mercapiomethylallyl)amide (22). To liquid NHa (2 mL) al -78 °C was added sodium (0.023 g |
mmol). A solution ol 22 (0.018 g, 0.042 mmol) in THF (0.5 mL) was added at =78 *C. and the dceep
blue solution was slirred for 30 min. Solid NH,Cl was ndded to quench the reaction, and ammonia was
evaporaled under argon. The residue was diluted with CHxClz, and the solution was washed with
saturalcd NaHCQa,, dried over Na;8Q,, and concentrated. Flash column chromalograply of the residue
(hexancs/ethyl acetate/MeOH, 47.5:47.5:5) gave 22 (0.0125 g, 86%): [a]® 4.3 (¢ 0.65. CHC'L): "I

Si2
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NMR (301t MH=, CDCl;) §5.93 (d,/=8.1 Hz, LH, | rolamer), 5.82 (d../ = 8.1 Hz, LH. | rolamcr). 5.76

(ddd, J = 16.2, 11.1, 5.1 Hz, IH), 5.20-5.26 (m, 2H), 4.72-4.83 (m. IH), 3.21-3.45 (m, 2H). 3.01 (s.
3H, | rotamcr), 2.92 (s, 3H, 1 rotamer), 2.51-2.85 (m, 3H), 2.25-2.30 (m, 1H), 1.88-2.04 (m. 2H). 1.01-
1.75 (m. 2H), 1.28-1.57 (m, 6H), 1.12-1.16 (m, 1H), 1.10 (d,./ = 7.8 Hz, 3H. | rotamer). 1.07 (d.J=6.9
Hz, 3H, | rolamer), 0.80-0.94 (m, 12H); '*C NMR (75 MHz, CDCl;) § 176.9.176.6. 172.8, 172.5,
136.32, 136.26, 117.2, 51.9, 51.7, 48.5, 46.5, 41.2, 41.1, 41.0, 40.5, 37.8, 37.6. 36.1, 35.9, 35.7. 34.7.
34.6, 34.1, 30,0, 29.7, 28.6, 27.8, 27.5, 19.7, 19.6, 18.2, 17.5, 169, 16.8, 16.6, 12.6, 12.4: IR (lilm)
3297, 2961, 1640, 1624 cm’'; HRMS (CI) caled for C21HyO2N2S m/z 384 2811, Tound #iz 3842811,

ch, I

erVY\r\*c

(+)-Kalkitoxin (1). To a solution of 22 (1.012 g, 0.03lmmol) in CHxClx (I mL) at room
icmpcrature was added freshly distilled TiCly (0,034 mL, 0.31 mmol). The orange solution wits stirred

for 12 h. and the reaction was quenched with saturatcd NaHCOs;. The mixture was oxiracied with
CH2Cl-, and the extract was dricd over Na;SO,, and conceniraled. Flash column chromatography of the

residuc (hexancs/cthyl acotato, 1:1) gave (+)-kalkiloxin as a colorless ol {(1.0076 g, 67%): [rr]g' +11.5

(¢ 0.34, CHCL,): '"H NMR (400 MHz, CsDq) 6 5.85 (ddd, J= 16.8, 104, 6.0 Hx IH). 5.24 (d./=17.2
Hz, H), 5.01 (d,./=10.4 Hz, [H), 4.75 (m, 1H), 3.35 (m, |H), 2.94 (m, | H), 293 ({dd../ = 108 84
Hz. TH). 2.80 (s, 3H. | rolamer), 2.71 (dd, J = 10.8, 8.4 Hz, 1H), 2.46-2.55 (m. IH). 2.42 (s. 3H. |
rolamer), 2.20-2.37 (m. 2H). 2.06 (m, 1H), 1.84-1.99 (m, 1H), 1.21-1.59 (m. SH). L.18 (s. 3H. |
rolamcr). 1.10 (m, 1H), 1.09 (s, 3H, 1 rotamer), 0.69-0.96 (m, 13 H); C NMR (100 MHz, CeDg) &
175.5. 175.2, 170.1, 170.0, 138.5, 138.3, 115.5, 1154, 79.4, 479, 46.1, 40.5. 40.4_ 39.0, 38 8. 386,
38.2. 37.7, 37.6, 37.4, 36.1, 34.7, 34.6, 34.5, 33.6, 28.5, 28.1, 27.7, 19.6. 19.4. 18.4. 17.8, 16.6. 16.5.

12.6, 12.4: IR (film) 2961, 2874, 1643, 1463 cm™; HRMS (FAB M+H") coled for CaHawON:S m =

367.2783, lound m/z 367.2793.
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ESCRITURA NUMERO CUATRO NMIL QUIﬁ NTOS -

7

TREINTA Y NUEVE (No.4.539)

En la ciudad de Cali, Capital del Depar-

tamento del Valle del Cauca, Repﬁbll:lea de

Colombia, a 1? VEINTITRES (23) dias

£2.001), ante mi,

TERCETZ RGO (3o0.) del Clfrculo

identificado con la cédula de ciudadanfa mimeroy‘.%& > 188 e"Cali, y dijo: -~

PRIMERO.- Que obra en-su caricter %Reprcscnmntc Legal de en nombre y

representacién de T‘:'-.CNOQUHVﬂ(:;%S”S,Jﬂs'f.r féfgxedadcommal\orgamzada y existesite

conforme a las lcy;s colombianas.i'i:ori‘*iiq'i;ifé__if_id 'y'"'scd'h principal en” Cali constituida

mediante cscritura piiblica ndmero. 2670 d& i Notarfa Ségiinda’de Cali de fecha 12 de

junio de 1957, rcfprmada en distintas. gp-q'n_:iinidlc_ics. segln consta cn el certificado

F—

expedido por la Cimara de Comercio de Call o /

SEGUNDO: Qur ~n tal caricter, por este piblico instrume .concede Poder Especial

pero amplio y, su”iente a JOSE LUIS, REYESVIUAMT%«R thayor de edad, vecino de

Bogot4, |dennﬁ;..zdo con C.C. #79. 152.473 ¢ lsaquén abogado en ejercicio, portador

de laT.P 44655 del C.S.de la )., ddnncnhatk) en Bogotd, D.C., Repiblica de Colombia

con direccién carrera 7 No. 88.23 oﬁcm_azqg,fde la misma ciudad, como su representante

con poder especial, amplio y ‘suficiente, ﬁar‘i“'abtener la proteccién de nuestra propiedad

industrial y contra' la competencia deslcal, a cuyo efecto lo autorizo, para que nos

represente anle cualesquicra entidad o persona, cjerzan o no jurisdiccién, especialmente

ante las del orden administrativo, contencioso-administrativo y judicial, en togd lo

concernicnte a los siguientes asuntos: a) Obtencién, formulacién de observaéioncs y

oposicién a patentes de invencién, modelos y dibujos industriales y cl registro de

R o A,
S h

gLl e rm'xp 'xw:r.:tu.-'

hcenc:as de uso de'csos derechos; b) Las acciones de oposicién, cancelacién, nulidad,

.



0,/

que en todos los asuntos arriba determinddos, , tanto en los términos seﬂaladss-ﬁor los

- articulos 42 y coniplementarios de la Decisién 486 de la Comunidad Andina ?gamo del

" articulo 70 del C.P.C pueda sustituir este mandato, transigir, conciliar, admitir los hechos

del proteso, desistir, cancelar, recibir, renunciar, y ratificarlos actos de agentes oficiosos

—%
y ceder a titulo gratuito y/o oneroso, licenciar, inscribir contratos de cesién y de licencia,

inscripcig:n de prendas, levantamiento de prendas, inscribir derechos de retencién y' en

[
general todos los asuntos que se deban’{ramitar ante la Superintendencia de Industria y

Comercio. pamans S

Leldo el presente instrumento al otorgante, lo aprobé y en constancia [irma conmigo el

Notario de todo lo cual doy fe. menmma —

Se agregan comprobantes. Nerechos $§30,000,.00 Decreto- 1681 de

Septiemdre 16 de 1996, Reformado mediante Resolucidn No.5839

de Diciembre 27 del afio 2,000 y Decreto 1326/de Julio 06 del

afio 2,001, Se corrid en la hoja nlimero AA 3286877, ENMENDA-

DO “OCTUBRE™ VALE,

%mﬁ(@}(—&h— |

JUAN MANUEL BARBERI OSPINA
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TURERINTENDENCIA DI INDUSTRIA ¥ COMERCYD

Red: 05-111045- -0D0D4-0000

Fec: 2007-03-20 158547 Dep. MNUECR
TR. 11 PATENTENVU * RAGNE
Eve; 379 FASENACIONALI

ACt400 OPOSIOBSERVTER Falloz: 56
SUPERINTENDENCIA EE JXDUSTRIA ¥V COXERCIC
dIT : BOC175089-2
RECIBC GFICIAL DE CACA : €7 - 17,755
FEC. : FEBRERD 28 DE 2097
219333 CONSIBNACION st
JEPDSITARTE TIPD PABD BANCD e b1 H Ho. PRSD FECHA PS5O Vr. PAGD
REYES Y REYES ABISADDS CONSIGMACION  BANCC POPLLAR  05¢-00i10-4 54557403  28/02720C7 11,300.0
REYES Y REVES ABGGAECS COMWSISWACION  BAMCO POPULAR  ©30-CClic-b SA55730%  2e/02/NNeT 99,990.%
REYES Y REYES ABDBADOS COWSIBMACIOX  BANCO POPULAR  O50-001Nd-4 2263018 1210112007 $84,000.00
REYES Y REYES AB09ADOS CONSIGNACION  BAMCC POPULAR  5C-00110-4 8243017 Z7/02/2007 £3,300.00
e C 6 M EPT O I
CANT. RENTIGTICG / CONCEPTC TOTARL CCHCEPTE
i 5~9i-03 PRESENTACIOX LE CBSERVACICHES ’/ il WARCAS Y LEHAS COMERCIALES 255, 00¢.0C
TR : 256,%00.5

S0M: DISCIENTDS CINCUERTA Y SEIS HIL PESDS

RECIED DE CASA APLICADD AL EXPEDIEMTE Wo.

/



SUPEAWTENDRNGA
|!_?llclz a5-1 11:;4.":3'Ii
eC 007-02-26 15
Tra. 11 PATumf"? o

POUITAN ¥ cougrmg
4-0000
9. 2030 NUECREACIONES

Bve: a7g FASENACIONALY
Agt oPOS)
430 Follog S5
SUPERINTEMDERCIA DE INDUSTRIA Y COWERCIC
XIT : BOCA746B9-2
RECIBO OFICIAL 26 CAJA : &7 - 17,758
L) : FEBRERD 26 BE 2007
2488 CONSIGNACTION 3tae
DEPOSITANTE TIPD PAGD BAXCY CUENTA Mo. PABD  FECHA P30 Yr. PAGD
REYES Y REVES ABDSADOS COMSISMACIOM  BAMCC POPLLAR  050-00110-4 54557403  28/92/2007 11,0%0.99
REYES Y REVES ABOBADCS COMSIGNACION  BANCO POPULAR  €52-0C11C-b SASSTAOY  2B/02/2007 £9,000.00
REYES Y REYES ABOADOS CONSIGNACION  BANCO POPULAR 030-00110-4 SZMIE 271022007 984,9%0.00
REYES Y REYES ADOGADOS COMSIGNACION  BANCO PCPLLAR  95C-30110-4 §2243019 2719212007 49,000.00
&
Mg O C W CEPT O $131
CANT. RENTISTICO / CONCEPT TOTAL CONCEPTD
1 50005-0i-00 PRORROSA DE TERMINDS 31 PRORROSA DE TERMINOS 12,300.%0
TOTAL : 3 72,990.9
SCH:  SETENTA ¥ DOS MIL PESIS

RECIBG EE CASA APLICADD AL EXPEDIEMTE No.




