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ANEXOS

Comprobanta da pago de |a tasa de presentacidn de la solicitud

Documento que acredita la exdstencia y representacitn legal cuando el solicltante sea persona Juridica Prot. 1:!.398
Poderes si fuere el casc Protocolo No. 17.388 :
Documento de cesion del inventor al solicitante o a su causante

Declaracionas

Copia de la solicltud imtemacional. (Resumen, descripcién, reivindlcaciones, dibujos)

Traduccion de la solicitud internacional al castellanoc. (Resumen, descripcidn, reivindicaciones, dlﬁ"os)

Copia del examen preliminar interacional efectuado por la Autoridad Intemacional de Examen
Preliminar (IPEA).

Traduccion del examen preliminar intemacional efectuado por fa IPEA
De ser sl caso copia de contrato de accaso.

De ser el caso, documento que acredite la licencia o autorizacién de uso de conocimientos tradicionales
de las comunidades indigenas "
De ser &l caso, certificado da deposito del material biolégico

Arte final 12 X 12 .

De ser el caso, informacién sobra otras solicitudes de patente o titulos obtenidos en el extranjaro pbr 8
mismo titular o su causante, relacionadas parcial o totalmente con la invencion de esta sollicitud. - .
De ser al caso, modificaciones efectuadas a la sollcitud internacienal iR

g
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Solicito expresamente a nombre de la sociedad, .-

NOVARTIS AG, sociedad constituida de":.f

Yijy
conformidad con las leyes de Suiza, domiciliada en =

Lichtstrasse 35, CH-4056 Basilea, Suiza, el
otorgamiento de Patente para la invencion titulada
"PROCESO PARA LA PREPARACION DE
DISCODERMOLIDA Y SUS ANALOGOS . |
Clase: C 07

JIMENA ESCOBAR URIBE
C.C. 39.779.452 de Usaquen
T.P . 68.228
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PATENT C OPERATI N TREATY

From the RECEIVING OFFICE

T

Becker, Konrad

NOVARTIS AG

Corporate Intellectual Property
Patent & Trademark Department

[P +TM Dept.
2
22 Okt. 2001

£

M/ nuﬁq
NOTIFICATION OF

APPLICATION NUMBER AND OF THE
INTERNATIONAL FILING DATE

CH-4002 Basel
Date of
ey manih o) 18 9. 01
Applicant’s or agent's file reference
4-315324/USN IMPORTANT NOTIFICATION
International spplication Ne. / International filing date (day/month ) Priarity duts (sixy/monih/year)
PCT/EP 01/ 095068 06/08/2001 07/08/2000
NOVARTIS AG
Title of the invendon

the international filing date indicated above,

Burem: on the sbove date of mailing.

3. D Other:

1. The applicant iz hereby notified that the international application has been aocorded the internxtional application number and

2. The applicant is Further notifled that the record copy of the international application was transmitted to the International

* The International Buremy monitors the tranamittal of the record copy by the recelving Office and will notify the applicant
(with Form PCT/IB/201) of its receipL. Should the record copy not have been recelved by the expiration of 18 menths from

the pricrity date, the International Bureau will notify the applicam (Rule 22.1(0)).

Nume and mailing address of the Receiving Office

—wh Europesn Paent Oflice, P.B. 5818 Putentlaan 2
NL-2280 HVY Rijswijk
. Tel. (+31-70) 140-2040
Fax: (+31-70) 340-3016

Authorized officer

“Form PCTIRONI0S (Juh 1997)

. A.HENNINGSEN
/Aw‘ Tel.: (070) 340 2956
/ 6
k e [ 4




————————. FOr rocetving Office use only i ——
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PET

R e PEEP O 090 T
REQUET g AUS 2o (06,08 01)

The undersigned requests that the present . .'lﬁl : D;'JHGPEAN'PA e

international spplication be processed T T PCTINTEHNA“ONN- APPLICATION

according to the Patent Cooperation Treaty.
Name of receiving Office and “PCT International Application*

Applicants or agent’s file reference -
I (if desired) (12 characters maximum) _431532A/USN
BaxNa1 _ TITLE OF INVENTION

PROCESS FOR PREPARING DISCODERMOLIDE AND ANALOGUES THEREOF )

BoxNo.I AFPLICANT
Numa snd addeess: {Family nams folizwed by given nes; for s iagal mtity, full oficial derignation. The addrezs

must inciads possl code and name qf contry, The country of the addrasy indicated in shis Baz is the applicans’s D . . .

Sutte {that ix, counrry} of ravidence §f ne Stats of residence ix ndicesed beiow.) - ‘This person is also inventor

Novartls AG

;?‘50 Basel PclmiloNo.  +41 613227532
_'I'e_h-I—'Nn

Smruhm)dmiﬂ-ily: CH Sutn (chat Lr, country) of residesses: CH

m.pn.inpﬁnm'lj all desiguated aD designated States except the United States the States indicxted in

for the purposes of: States the United States of Azoerics of America only the Supplcmental Box

Baox No. Il FURTHER APPLICANT(S) ANDYOR (FURTHER) INVENTOR(S)

Name sl whives: { Familly aswe foliowed by given name; for a lsgal enitity, full official derignation. The addres

must Inciuds posui cods and name of country. The couniry of the adbiress indicased In rhis Bax is the applicant's mlmll‘

Sunas (7hat iz, coURITY) of residence {f no Stute of residence i3 indicased below.) .

Novartis-Erfindungen applicant only

Yerwaltungsgesellachaft m.b.H. \

Brunner Strasse 59 O sppicant and imventor

1230 Vienna L1 inventor oaly (i this check-bax is

AT marked, do not fill in below. )

State (zhas is, country) of nationality: AT State (ther is, country) of residence: AT

This porson ks applicam Ddldﬁ'lnmd afl designated Statcs except the United States the Stases Indicated in

for the purposes oft Stakes the United States of Amwerica of America anly the Supplcmectal Box

Further spplicants and/or (further) inventors are indicated on a continuetion sheet.

Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The person identified below is hereby/has been appointed to act on behalf EI agent Dmm’w

of the applicunt(s) before the competent International Authoritles aa:

Name mdidves:  (Family nams folkrwed by given name; for a legal envity, full qficiel designation. The
edirexs st ncinde posial code mad miu of couniry.} Telephone No. 441 61 324 11 11

BECKER, Iéonmd
Novartls A

Corporste Intellectual Property FacsimileNo.  +47 61 322 75 32
Patent & Trademark Department

4002 Basel Telondma N

D Address for correspondence: Mark this check-box where no agent or common representative ia/has been appointed and the
spece sbove is used instead to indicate a special address to which correspondence should ba seat.
Form PCT/RO/101 (first sheet) (July 1998; reprint January 2001) See Notes 1o the request form




Sheet 2.,

A
PCT/EPO1/0906 8
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[ Contiuation of Boz No. I

—

FURTHER AI'I'LIC.AW) ANDIOR (FURTHER) INVEHTOR(S)

If nons of the following sub-boxes is used, this sheet should not be included in the request.

Nams sxd addorts: ( Family aame foliowad by given un..ﬁrlbmmﬂmm The muldrpsr mup
. Gsclisds aivial coilé aiid name of counry, Tha country of she address indicated In iis Bo is the applicans’s Stase (shat ix,
counsry) of residemce U‘nﬁnd’nﬁn«h“hﬁn)

KINDER,[im], Frederick Ray
37 Olyphant Drive

Morristown, NJ 07860
us

0
a

Thnpenm rici s}

applicant only

applicant and inventor

tnventor only (If this check-box
is marked, do not fill in below.)

Sate (char Is, country) of mtionality: U Suto (that is, couniry) of residence:

us

“This person is applicant all dosignated States except
for the purposes oft the United Stares of Americe

all Mmul

the United States
of Ameyica only

tho States indicstod {n
the Sopplemental Bax

Noom md address: (Fauily asme follvwed by glven name; for o legal -llu.M afficial desrignarion. Th-ﬂnunul
Inchudy porsal cods and neme of country, Tha country of the addrass indicated In this Box is the opplicont"s Swxw {that is,
counsry) of residence [f no Srase of resbdence is indicuied beiaw. )

0
O
a

This persan is:

applicant only

applicant and inventer

inventor only (If this check-box
is marked, do not fill in below.)

State (that is, counsry) of nationality: Swate (hat s, couniry) of residence:

This pereon s applicant .nd-lp-u all designated States

encept
for the purposca of: the United Staies of Americs

the United States
of America only

the Swtes indicated in
the Supplementsl] Box

N—ﬂﬁ-(ﬁmwb'h“:hcwmﬂwm The addrass mmt
include pagtnl cods and nome of country. The country of the address indicated in shix Bax is the applicant’s Siute {that Is,
oountry) of reshbence |f ne Siate of residene Ut indicared belaw.)

O
O
a

This person is:

applicant only
applicant and inventor

inventor only (if this check-box
is marked, do not fill in below.)

Saate {thay iz, country) of nationality: Staes (that Ls, couniry) of residence:

‘This person ia spplicant all designated Statea

llldnmul except
for the purpases of: the United States of America

the United States
of Amexica only

the Ststes indicased in
the Supplemenial Box

Name mnd addvess: { Family name followed by given name? hlhﬂuﬁ.ﬂwm The addrass must
W-pﬂmﬁﬂu—dmmmmqﬂhnﬂuMhmluhmwm_uHu
couniry) of residence {f o Surte of ragidence is indicated below.)

O
0
g

This person is:

applicant only
applicant and inventor

inventor only (If this check-box
Is marked, do not fill in below.)

State {thar is, country) of nationatity: Swe {thar ix. coumtry) of residence:

all deaignated
States

all designated Stntes excopt
the United States of Americn

This person ls applicant
for the purpases of:

[

the United Statex
of Amesica only

the States indicated in
the Suppienental Box

ID Further applicants and/or (further) inventors are indicated on another continuation sheet.

Form PCT/RO/101 (continuation sheet) (July 1998; reprint Januasy 2001)

See Notes to the request form




Shoat 3. PCTEPO1/0906 8
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. - | -BoxNo.V.——-DESIGNATION.OF-STATES —- - «cv ccmcmremvimee memm = = =+« cmoeemmamen = mme oe o e = e mo——
1% Tailowing Mﬂinﬂn' ‘are herelyy made nder Rule 4.9(s) (mark the applicabis check-bazas; af lean ons must ba marked): T E e
[@ AP  ARIPO Patext: GH Ghara, GM Gambis, KE Kenya, LS Lesotho, MW Malawl, MZ Mosmbique, SD Soden, SL Sicrs Laoon, 57 Swazilsnd,
grwulmhlkd'l‘mUGUpIﬁ.ZWﬂd-MndwdnhHﬂthw_qlpu_thunMﬂdh
B =EA Eurssim Patent: AM Armenia, AZ Arerbaijan, BY Belsus, KG Kyrgyntan, KZ Kasakhsiso, MD Republic of Moldove, RU Russisa
Federation, TJ Tajfkistan, TM Turkmenistan, and any other State which ls s Contrecting State of the Euresian Patent Convention and of the PCT
i &P Eoropean Putent: AT Austria, BE Belgium, CH and LI Switseriand and Liechenmein, CY Cyprua, DE Germany, DK Deamaark, ES Spain,
71 Pinland, FR Praoce, GB United Kingdom, GR Greece, IE Ircland, IT Italy, LU Lozemboorg, MC Monsco, NL Nethertands, PT Portgal,
SE Sweden, TR Turkey, aod any othey State which |5 2 Contracting Siate of the European Patezt Convestion and of the PCT -
{8 OA  OAPIPatent: BF Burkina Fas, BJ Benin, CF Contral Atiican Republie, CG Coago, CI Cita dvoire, CM Camcroan, GA Gasbon, GN Guines,
GW Guinea-Bissmn, ML Mali, MR Muritania, NE Niger, SN Senegal, TD Ciad, TG Togn, and any other State which is & member State of
OAPT and a Contrecting State of tha PCT (if other kind of prossevian or treatment desired, specify on dowsd line)... Cx (.S ...
National Fatent ({f other kind of protection or treatmens desired, specify on dotted Hne):
B Ax  United Amb Emirses E LC  Seimloch
AG  Antigu and Basbude B X SiLlan
AL  Albania LR  Liberla
B M  Amenh B 15 Lot
AT  Awtl B iur Litoss
B v  Awni LU  Luxembourg
AZ  Amabaijan LY  Lava
B BA  Bosieand Hermgovise B mMA Moxc
E 3 Batede @ MD Republik of Moo
E B Bulga B MG Madagescer
BR  Bma B MK  Theformer Yugosiav Republic of Macedauls......o.. ...
BY Belarn B MN  Magois
Belise.... B mMw Maawi
CA Camaa MX Moo
H CHwdLl Switzeriand and Liechenstein MZ  Moambique.
B o im B wNo Nawmy
B c» CouRia B wNz NewZald
B w cus B rm rost
B cz CrechRepublc B rPr rmp
B pE Gemny B Rro romanha
DK  Denmark B RU  Ressdsn Federation
B oM Dominis B sp sum
DT Algeria B s swedm
B EE Exon B sG  Singepore
2] Spain. B 51 sovens
B m Foad B sk sovakh
B 6  UniedXingdom SL  Slers Leone.
B e Oremd B 1 tokienm
GE Goorgha B ™ Tukmmion
GH Ghama B ™ Tokey
5 GM  Ouambia B Tr  Tvinidedend Tobapn
B HR Crostis TZ  United Republic of Tanmsnla
1= ] HU Hungary. 1] UA Ukraine_.
B D indoness B u upne
H s US  United States of America
B N Inde B vz  uvsetin
leeland B w viaNm
B 5 Japm B v Yugosdavia
E x££ Kap B za s«thaAfia
B k¢ Kygymn E zw zZmbeee
KP  Democrtic People’s Republic of Kores Check-box reserved for deslgnating States which have become
K XR Republicof Kores party o the PCT after issuance of this sheet:
B xz Keaskhesn B co coombla............
B EC Beasdor.cornn.
Precau Designation Statement: In addition to the designations made the applicant al .
T e B o, iy S0l g
the scope of this statement. applicant declures that those additional designations are subject to confirmation and that any designation
which i» not confirmed before the expiration of 15 months from the priority date is to be regarded as withdrawn by the applicant at the
expiration of that time limit. (C inel 3) must reach the receivi within the 15-month tims Hmir,

Form PCT/RCV101 (second sheet) (January 2001) See Notes to the requast form
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et _4_. : PCTIEPUI/OQOGB

:-—

"U'lhcwlnmmw this sheet should mot beinctuded tn the request; -~ -~ - - - - |

) roﬁndrkdlwmnmtm. in nuch case, write *. “Continuation of Box No. ...
lMcmthcmmberd‘tMBaxlMdfumhhlhth#bmdmlulhemmmrmbﬂmnﬂuwmupﬂmnfﬁth:h
which the space was innyfficlen, in particular:

_~(f) {f more than two parsons-ars involved ay applicants and/or inventors cnd no "continuarion. shéer” is &vallable? iri yuch cas¥,
write“Continuation of Bax No. llI” and indicate for each additional person the same type of information as required in Box No.
I The country of the address indicated in this Bax s the applicans's Svaze (that i3, country) of residence {f no State of residence
is indicated below;

fii} if. in Bax No. II or in any of the sub-boxes of Box No. 111, the indicatlon “the Stater indicated In the Supplemental Box" I3
checked: in such case, write "Consinuation of Box No. I1" or "Continuasion of Box No. III” or “Continuation of Boxer No. Il and
No. HI” (os the case may be), Indicate the name of the applicani(s) involved and, next to (each) such name, the State(s} (and/or,
where applicable, ARIPO, Eurasian, European or OAP! patent) for the purposes of which thenaudp:nau iz applicary;

(i) if. in Bax Ne. H or in any of the sub-boxes of Box No. Ili, the inventor or the inventor/applicant iz not inventor for the purpores
of all desigrated States or for the purposes of the Unlsed States of America: in suck case, write “Continuation of Box Na. 1™ or
“Continuation of Box No. IlI” or "Continuation of Boxes No. Il and Ne. ITl" (ax the caze may be), indicate the name of the
iventor(s} and, next to (each) such name, the Siate(s) (and/or, where applicoble, ARIPO, Eurasian, European or OAPI pasens) for
the purpases of which the named person s inventor;

(iv) if. in addition to the ageni(s) indicated in Box No. 1V, thers are further agenis: in such case, write *Continuation of Box No. V"
and indicate for each further agens ths same type of information as required in Box No. IV;

(v) i in Box No. V, the name of any State {(or OAPI) is accompanied by the indication “patent of addition.” or “cert{ficate of
addition,” or |f, in Box No. V, the name of the United Stales of America Is accompanied by an indication “continuation™ or
continuation- in-part”: in such case, write “Continuation of Box No. V" and the name of each Stase involved (or OAPY), and after
the name of each yuch State {or OAPI), the number of the parens title or parent application and the date of grant of the parews risle

orfiling of the parent application;

(vi) if. in Box No. VI, there are mors than three eariier applications whose priority is clalmed: in such case. write “Continuation of
Box No. VI~ and indicate for each additional earlier application the same type of information as required in Bax No. VI:

(vii} if. in Bax No. VI, the eariler application is an ARIPO application: in such case, write “Continuation of Bax Ne. VI, specify the
number of the itam correspanding 1o that eariier application and indicate at lsast one country party to the Parly Convenvion for
the Protecrion of industrial Property or one Member of the World Trade Organization for which thar sarlier opplicarion was filed

2. [f, with regard to the precautionary designation statement contained in Bax No. V, the applicant wishes 1o exciuds any State(s)
from the scope of thay ytatement; in auch case, write “Designation(s) excluded from precoutionary designasion statement® end
indicale the name or two-letter code of each State 30 excludad.

3. [f the applicant claims, in respect of any designated Office, the bengfits of provisions of the national law concerning non-
prejudicial disclosures or exceptions io lack of novelty: in such case, write “Stalement concerning non-prejudicial disclosures or
exceptions 1o lack of novelty™ and furnish that siatement below.

tinuat| Box N
Novartis AG Is applicant for all designated States with the exception of: AT (Austria)
US {(USA)
tinu B . [l

Novartls-Erfindungen Vemltungsgeullschaﬂ m.b.H. is applicant for AT (Austria) only.

Farm PCT/RO/101 (supplemental sheet) (January 2000; reprint lanuary 2001) See Notes 1o the request form



q
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(BeNavt pmommyCram 7 - 7T iyl ol el |
Filing Dats Number [ Wi ember i 3
_ (daw/month/year) couniry reglonal Office receivisg Offico
- 019"“2000 08/833753-. - U8
08.00)
Item (2)
item (3)

L]  The recclving Office is requested to prepare and transmit to the International Buresu a cestified cogy
of the eartier application(s) (onfy If thé dartier application was filed with the Office which for the purpares
of tha present international application s the receiving Office) Wdexsified sbove as item(s)
* Where the eurllsr application is an ARIPO application, it is mandasory to indicale in the Supplemantal Bax af least one courury party o tha Parls
Comvention for the Protection of Industrial witich that eariler was 'Ruls 4.100b Sew smenial Box.

Box No. VI  INTERNATIONAL SEARCHING AUTHORITY

" Cholce of International Searching Aothority (IBA) | Request to me resalts of sarilier search; referancs to that search (f s carfier ssarch has beex
{f o or mory Imternational Sexvching Axshorities are carriad out by or requssied from the International Searching Axthority):
comperent io couvy out the intsrmationsl search, indica the
Auihority chasen; the Ie-lesiar code may be nacd): Dato (dayionsh/year) Nuzber Counery (or reglonal Office)
ISA/
Box No. VI CHECK LIST; LANGUAGE OF FILING
["Thia izternational application contains This intemational application 1 accompanied by the itam(s) marked below;
the following number of shests:
request - 5 L foe calcnintion shoet
description (eacluding 14 2 scparate sigaad power of atmey
soquence listing part) .
i 7 3, k copy of gencral power of attomey; reference mamber, if sny: AV 36671 + 37588
] 4. [0 cntemem explalning ek of dgnature
"'"'“_ s. priarity document(s) idendfied in Bax No VI as lsemn(s): (1)
‘““'"_ _ Y 6. [0  tramalation of tnernarional application neo (language):
pr ke o 7. [0 sparate indications conceming deposited microorganism ar other biokogical material
8. [0  mclootkie andfor amino acki soquence listing in computer readable form
Total musher of sheets : 27 9. other (speciy): COpY letter re Change of Address
Figure of the drawings which l.ll.-pnl'ﬂudﬂn
should accompany the abstract: = Intcrmational application: English

BoxNo.IX SIGNATURE OF APPLICANT OR AGENT
Next 1o each signature, indicats the name ¢f the person signing and the capacity in whick the peraon signs (if such capacity is not obvious from reading

the requesi) In the name of the applicants
The representative
// P/t
26.06.2001 BECKER, Konrad, AV 36671 + 37586
For Office use only e
- 3 Wi
L. Duewnmmmatoaprmet (96, 08.01) 06 AUG 2001 ] vt
3. Correcied oate of acrual receipt due to later but
1imely received papers or drawings campleting
the purported International applicadon: not
4. Date of timely receipt of the required received:
cocrections under PCT Article 11
3. Intermtional Searching Authority ISA/ 6. Tranumittal of search copy delayed
‘ifmwmmum: until search feo is paid
For International Bureau use only
Daie of receipt of the record copy

by the Imemational Burean:
Form PCT/ROV101 (last sheet) (July 1998 reprint January 2001) See Notes 1o the request form




0 02/12220 A2

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PFCT)

(19) World Intellectual Property Organization
Inicrmational Bureau

(43) International Publication Date
14 February 2002 (14.02.2002)

PCT

NIRRT

(10} International Publication Number

WO 02/12220 A2

(51) Interuationat Flulll Classification™ CO7D 309/30,
QQIC2Nm

(14) Agent: BECKER, Koorad; Novartis AG, Corporate In-
telloctoal Property, Patent & Trademark Dept., CH-4002

/ Base] (CH).
(21) International Application Number: PCT/EPD1/09068

(22) latermational Filiog Date: 6 Auguyt 200} (06.08,2001)

(25) Filing Language: English
{26) Publication Laaguage: English
{30) Priority Data:

05/633.753 7 Augusi 2000 (07.08.20000 US

(71) Applicant (for oll designated Siates except AT, US): NO-
VARTIS AG [CH/CHI; Lichtstrasse 35, CH-4002 Basel
(CHy

(73) Applicant (for AT onby): NOVARTIS-ERFINDUNGEN
VERWALTUNGSGESELLSCHAFT MBH [AT/AT]:
Brunncr Strasse 59, A-1230 Vienna (AT).

(72) Inventor; and

{75) Inveator/Applicant (for US only): KINDER, Frederick,
Ray [US/US}; 37 Olyphant Drive, Morristown, NJ 07960
{US).

(81) Desiguated States (national): AE, AG, AL, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH.CN. R,CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, F1, GB, GU, GE, GH,

GM, HR, HU, ID, IL, IN, IS, JP. KE, KG. KP. KR, KZ. LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, PL, PT, RO, RUJ, SD, SE, 8q, SI, SK,
SL. T1. TM, TR, TT, TZ, UA, UG, US, UZ, VN, YU. ZA,
zw.

(84) Designated Sistes {regionai): ARIPO patent (GH. GM,
KB, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ,MD, RU, TJ, TM), Buropean
patent (AT, BE, CH; CY, DE, DK, ES, F1, FR, GB. GR. IE,
IT, LU, MC, NL, PT, SE; TR), OAP1 pateni {BF. BJ, CF,
CG, C1, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD.
TG).

Published:
without intsrnational search report and to be republished
upon receipt of that report

For two-letter codes and other abbrevialions, refer to the “Guld-
ance Notes on Codes and Abbreviations” appearing at the bagin-
ning of each regular issue of the PCT Gazetie.

{54) Title: PROCESS FOR PREPARING DISCODERMOLIDE AND ANALOGUES THEREOF

(57) Abstract: A more practical synthesis for preparing discodermolide and structorally related lnllogua. novel compounds useful

in the process and novel compounds prepared by the process.
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A< P+ TM Dept.
28.08.2002 V1 TY
4 -31532A/USN PCT
Peter Roth EPO1/06088 25. Mh m
From the INTERNATIONAL SEARCHING AUTHORITY P _ M/D ) F/L
Tnac:mms AG NOTIFICATION OF TRANSMITTAL OF

Corporate Intellectual Property

Attn. Becker, Konrad OR THE DECLARATION
Patent & Trademark Department
CH-4002 Base) (PCT Rule 44.1)

SWITZERLAND

THE INTERNATIONAL SEARCH REPORT

Daw of maliing
(dayfmonihvyear)  25/03/2002

Applicant's or agent's e reference

NOVARTIS AG

4-31532A/USN FOR FURTHER ACTION See paragraphs 1 ant 4 below
Imamational application No. intamational fling date

PCT/EP 01/ 09068 {ay/monthyas)  06/08/2001

Applicant

1. m The applicant is hereby notifiad that the Intemational Ssarch Report has been established and is transmiited herewith.

Fliing of amandmants and statement under Articls 18:
The applicant Is enttied, if he so wishas, 10 amend the claims of the Intemnational Application (eee Rule 48):

When? The time limit for lllln%:mh amendments Is normally 2 months from the date of tranamitial of the
Intemnational Search Repost; howsver, for mone detalls, see the notes on the accompanying sheet.

Where? Directly to the Intemational Bureau of WIPO
34, chamin des Colombeties
1211 Geneva 20, Switzerland
Fascimia No.: (41-22) 740.14.35

For more detalled Instructions, see the noies on the accompanying sheet.

2, D The applicant s heraby notified that no Intemational Search Report will be established and that the declaration under
Article 17(2)(a) to that stfect is ranamittad herewith.

3. [[] with regerd to the protest against payment of (an) additional lee{s) undar Rule 40.2, the applicant ia nottfied that

D the protest ogether with the decision thereon has besn tranamitied to the international Bureau together with the
applicants recuest 1o forward the texts of bath the protast and the dacision therecn to the dasignated Offices.

[] o dectsion nas been macte yet on the protest; the applicant wil be notified as soon &4 a decision is made.

4. Further action(s): The appiicant |s remindad of the foliowing:

Shortly after 18 months from the priofity data, the Intemational application will be published by the International Bureau.
It the applicant wishes to avoki or posipone publication, & notice of withdmwal of the Intemational application, or of the
priority ciaim, must reach the Intemational Bursau as provided In Rules BObIs.1 and S0his.3, reapactively, before the
compietion of the technical preparations for intermnational publication.

Within 18 months from the priority date, & demand for International prefiminary sxamination must ba flled if the applicant
wishes to postpone the antry inio the national phase untll 30 months from thé priority date (In soms Offices aven later).

Within 20 months from the priority date, the applicant must perform the prescribed acts for entry Into the national phase
betore all designated Offices which have nol bean alected in the demnand or In a iater election within 18 monthe from the
priority date or could not be siected because they ara not bound by Chapter 1.

Name and maliing address of the Intemational Searching Authorlty | Authorized officer

=\ European Patent Cffice, P.B. 5818 Patentaan 2 \ .
NL-2280 HV Ryjswijk Margarita Tzelepi
. Tel. {+31-70) 3402040, Tx. 31 651 apo ni,

Fax: (+31-70) 340-3016

Form PCT/ASA/220 (July 1898)
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NOTES TO FORM PCT/ISA/220

These Notes are intended 1o give the basio instructions conceming the filing of amendments under article 19. The
Noiss are bassd on the requirements of the Palent Coopersiion Trealy, the Ragulations and the Adminisiraiive Instructiors
under thet Treaty. In case of discrepancy betwean thase Nolas and thoss requirements, the latier are applicable. For more
detailed information, ses also the PCT Applicants Guide, & publication of WIPO.

In thess Notes, "Asticls”, "Ruls®, and "Saclion” refer to the provisions of the PCT, the PCT Regulatiors and the PCT
Adminsirative Instrudlions respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The appican has, afler having recelvad the Intermnationsl search report, one opporiunily to amend the olaims of the
intemational application. R should howevet be smphasizred that, sinoe all parts of the inlemational application {olaims,
mmtm)mqhm-ﬂdMIhlmM preliminary sxaminstion procsdure, there Is ususlly
no need to fie amendments of the claims under Articls 19 exoept where, .¢. the applioant wants the laiter to be published
for tha purposss of provisional protection or has another reason lor amending the olaims before intemational pbulloation.

Furthermore, it should be emphasized that provisional protediion s svaisble m soma Stades only.

What paris of the intermnstional application may be amended?
Under Article 19, only the claims may bs amanded.

During the inlemational phase, hdmquuhw(wmmmmum
the irlemalional Prefiminary Examining Authorly. The desariplion and drawings may only be smended under
Article 34 before the Intemational Examining Authority.

Upononlrymhth-ndbn-lm-.dlp-hdhw application may be amended under Article 28
or, where applicable, Astidle

Whan? Within 2 monthe from the date of tranemital of the intemational search report or 16 months from the priarily
date, whichever time imit expires later. R should be noted, however, that the amendmanis wiill be considered
&8 having been received on fime if they are recsived by the intemational Bureau after the expirstion of the
apyplioabie time Imk but befors the compistion of the technioal preparations for inlemational publioation
(Pude 48.1).

VWhare not to file the amendmenta?

The amendments may only ba fiad with the intamational Bureau and nol with the receiving Office or the
Indemational Searching Authority (Rule 48.2).

Whare a damand for intemational preliminary examination has beenis flled, see below.

How? Either by canseling one or more antire claims, by adding one or more new claims or by amending the text of
one or mare ol the dlaims as fled

A replacement shesl must be submitied for sach shest of the olsims which, on socount of an amendment or
amendments, differs from the sheet originally ed.

All the olaims sppearing on a repiacemant shest must be numbered in Arabio rumerals. Where a olaim i
cancellsd, no renumbering of the other claims is required. In all cases where claims sre renumbered, they must
be nenumbered conssoutively (Administrative instructions, Beclion 205(b)).

The amendmants must be mads in the lsnguage in which the intsmationsl application is to be published.

What documentis must/may sccompany the amendments?
Lattar (Baction 208(b)):
The amandmenis must be submitied with a letter.

The letter will not be published with the inlemational application and the amended daima. i should not be
confused with the “Statement under Articls 18(1)" (see below, under "Siatement uncler Article 19{1)").

The letter must be in English or French, &t the choice of the applicant. However, i the langusge of the
intsrmational application is English, tha letter musat be In English; if the language of the international appiicetion
Is French, the lefter must be in French.

Notes to Form PCTASA/Z20 (firsl sheet) (January 1994)

BNSDOCID «XSIBAZ2ONOENDL | »
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NOTES TO FORM PCTN3A/220 (continued)

The lelier must indioate the differences between the claims as filed and the dlaims as amendad. R musdt, in
mhﬁm,mmm.ﬂdﬁnmhummmm
that identical indications eonceming ssveral claims may be grouped),whether

the olalm i unchanged:

the claim s cancelled;

the claim is newr;

the clsim replaces one or more olaims as filed;

the claim is the result of the division of a claim = Sed.

TTRED

The following exampiss Nustrats the manner in which amendments must be sxplained In the
accompanying leiter:

1. [Whare originally there were 48 claims and alter amendment of some claims there are 51):
*Claims 1 lo 28, 31, 32, 34, 35, 37 o 48 replaced by amended claims bearing the aams numbers;
clsima 30, 33 and 38 unchanged; new olaims 48 lo 51 added."

2. [Where originally there were 15 olaims snd after smendiment of all claims thers are 11}
“Claims 1 to 15 replacad by amanded claims 1 1o 11.”
3. [Where originally thers ware 14 olsims and the amendments consist in cancsliing some claims and in adkding
new olaima]:
'Gldrmnncuduul-hlnpd.d-n-'lhisonuld naw olaims 15, 18 and 17 added." or
“Claims 7 to 13 canceled; new claims 15, 10“11|dbd.lldhcrdninlundun|.d.'

4. [Whare various kinds of amendmenis are mads):
“Claims 1-10 unchanged; dlaims 11 to 13, 18 and 18 cancelied; claims 14, 15 and 16 replacad by amended
claim 14; elaint 17 subdivided inte amended claims 15, 18 and 17; new claims 20 and 21 added.”

"Statement under articie 15(1)" (Rule 48.4)

The amendments may be accompanied by a statement sxplaining the amendmants and indicaling any impact
Mlu&?{}lﬂm‘hﬂiﬂhﬂmh“ﬂm“hﬁ““.ﬂhmm

The ststemant wiil be published with the intemalional appication and the amendad claima.
& must be in the language in which the intarnstional apppiication ls to be published.
R muat be bried, not excesding 500 words if in EngSish or ¥ translsied inio English,

It shouid not be confused with and dowe not replace the leiter indicating the differences betwesn the claims
as fiied and as amended. t must be fied on a separate shest and must be identifed as such by n heading,
preferably by using the words "Statemsant under Article 19(1)."

It may not contain any disparaging comments on the inlernational saarch report or the relevancs of olations
contairved in that report. Reference to cilations, relevant io a given olsim, contained in the internationsl search
mulmlyhnudouﬂyhmﬂhnlMdem

Consequance | a demand for intemational preliminary examination has airesdy besh filed

H, at the time of fing any amendments under Artials 19, a demand for intemational preliminary sxamination
mmuymmthmmmmhrﬂy =l the sams time of filing the amendments with the
intermnational Bureau, also fils a copy of such amendments with the intemational Preliminary Examining
Authorly (ses Rule 82 2(a), first sentence).

Conssquence with regard to transiation of the international appiicalion for entry into the national phase

The spplicant’s attention is drewn to the fact that, whare upon enlry inio the national phase, a transistion of the
dsirs s amended under Articie 19 may have lo be furnished to the designated/siected Offices, instead of, or
in addition to, the tranalation of the claims ss filed.

For turther detalls on the requirements of each designated/siscted Office, ses Volurne Il of the PCT Applicant’s

Notes to Form PCTASA/220 (second shest) (January 1994)

BNSDOCID «XBISAZIONOENPA | »



PATENT CO PERATION TREATY ,q'

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant's or agent's flle reference FOR FURTHER tes Netification of Tranemittal of intemational Search Report
(Form PCTASA/220) as well as, where appiicabia, lism 5 below.

4-31532A/USN ACTION _

International application No. ntemational fling date {dmrmoniiviyesr) (Earliast) Priority Date (deymonthiear)

PCT/EP 01/09068 06/08/2001 07/08/2000

Applicant

NOVARTIS AG

This Intemational Search Report has been prepared by this intermnational Saardim Authority and ls transmitted to the applicant
according to Articla 18. A copy Is being transmiited 1o the intemational Buraau

This Intemetional Search Report conslstsof atotalof 2 sheets.

it Is aleo accompanied by a copy of each prior art document cited In this report.

1.

Basis of the report
a. With regard to the language, the iIntemational saarch was carried out on the basls of the intematonal application In the
languaw In which it was fied, uniess otherwise indicated under this irem.
[[] the inematonal search was carried cut on the basis of & transtation of the intemational application fumished 1o this
Authority (Rule 23.1(b)).

b. With regard 10 any nuclsotide and/or amino acid sequence disciosed In the International application, the intemational search
was camied out on tha basls of the sequence llsting :

conialned in the intemational appiication in written form.

fllad logether with the intemational application In compuier readabig form.
fumished subsacuently to this Authority in written form,

fumnishad subsequenty to this Authortly in computer readble form.

the statement that the subsequently lumished written sequence listing does not go bayond the disciosure in the
Intemational appiication as filed has been fumished.

the statement that the Information recordad in computsr readabls form le identical to the wiitten saquence listing has bean
fumnished

Certain clalms were found unssarchable {See Box |).
Unity of iInvention Is lacking (see Box 1l).

00 0O 00OO00oo

WIth regard 1a the title,
[X] e textis approved as submitted by the applicant
[[]  the text nes been establishad by this Authority 1o read as follows:

With regard 10 the abstract,

[X]  the textis approved as submitted by the spplicant.

D the text has baen establshed, according to Rule 38.2(b), by this Authority as It appears in Box lll. The applicant may,
within ons month from the date of maliing of this International ssarch report, submit comments to this Authority.

The figure of the drawings o be pubfshed with the abatract ls Figure Na. —
D as suggestad by the applicant m None of the figures.
[[] because the applicant falled to suggast a figure,
[[] because tis figure berer characterizes the invention.

Form PCT/ISA210 (lirst sheet) (July 1998)




INTERNATIONAL SEARCH REPORT

intermational Application No
PCT/EP 01/09068

Tee 7 t07D309/30 CO7C271/22

CO7F7/18

whlmwmm(muwm nationsd ciasslication and IFC

B. FIELDS SEARCHED

Minimum documenimion searchad (clagsificel
IPC 7 CO7F CO7C CO7D

lon symem lolowed by claseiication symbols)

Documentation saarchad other than minimum documantalion to the extent that such documents am includad in the fleitds sesrched

Electronic data base consutted during the Intemational sanrch (name of deta base snd, whera praciical, ssarch larms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Causgory *

Chation of aocumant, with incication, when appropriale, of the misvant passages

Relavant o claim No.

the whole document

A WO 91 01982 A (HARBOR BRANCH OCEANOGRAPHIC 1
INSTIT.) 21 February 1991 (1991-02-21)

D Furthar documents are listad bn tha continustion of box C.

E Palert tarrily membara are feted In annex.

* Spacial calegorias of cited documenis :

‘A" documeni defining the goneral siate of the an which is nol
considared (0 be of particular mievancs

‘E' nrlanl but published on or aher1ha imemational

fiing
'L* documsm which may ihrow doubts on priority claimis) or
which Is clled lo bilgh tha publication dale of another

citation or other apacial resson (s spacitied)
*0r documani reterring to an oral disclosure. use. sahibillon or
olhar maans

*P* documani published to the Internalionat date but
Imter than 1he MmU chaimad Med

‘T kter documant

publshed after the intemational filing cate
or priurRy daie and nol In conflict with the  applicaiion but
chtod fo undersiand Ihe principis or thaoryy underlying e

- M|dmhrmnwmm Ivention

not be consiclered novel or cannot be conskisred 1o
MlnhunﬂnmmnIMMh aken alone

'Y* documant of particular relevance; the ciaimed invention

cannot be conasidened to involve an imentive unpmnlhl
documand s combined with one or morne other such dotu—
hmmmmwmumm»- parson aidisd

‘&' documant member of the same palent family

Dails of the aciual compietion of iha miamational search

Date of maling of tha intemational ssarch report

Fax' {+31-70) 40-3016

18 March 2002 25/03/2002
Name and mailing addrens of the ISA Authorized officar
Europsan Patem Ottice. P.B. 5318 Patantiaan 2
NL - 2280 HV Rijswik
Tol {+31-70) J40-2040. Tx 31 851 spo nl, Francois , J

Form PCTASA’210 (sacond shewt) Luly 1992)

(5



INTERNATIONAL SEARCH REPORT

informetion on putent family membere

International Appiication Ne
PCT/EP 01/09068

Petent document Publication Patant tamily Publication

cited In ssarch report date member(e) date

W0 9101982 A 21-02-1991 US 4939168 A 03-07-1990
AT 121739 T 15-05-1995
CA 2056412 Al 12-02-1991
DE 69018991 D1 01-06-1995
DE 69018991 T2 24-08-1995
DK 486565 T3 02-10-1995
EP 0486565 Al 27-05-1992
ES 2071826 T3 01-07-1995
JP 3008985 B2 14-02-2000
JP 4507245 T 17-12-1992
WO 9101982 Al 21-02-1991
us 5010099 A 23-04-1991

Form PCTASA/Z10 (prter lamdy annes) (uly 1062)

/&



ey Aktenexemplar

The demand muss be fied directdy with the competent Internasional Preliminary Exsmining Aushorkty or, ,
the ons chosm by the spplicont, Tkﬁﬂmwﬂnﬂreﬂdﬂam”hw&y;’n:.ﬁ;'unﬁhm e ?

IPEA/
PCT CHAPTER Il
DEMAND
under Article 31 of the Patemt Cooperation Treaty:
Thcundﬂnpwdm that the Iaternstional application specified below be the mbject of
international preliminary exemination according to the Patent Cosperation Treaty and
hezby elects all eligible States (except where otherwise indicated).
For International Prellminary Examining Authurity uss only
Identification of IPEA Date of receipt of DEMAND
Applicants or agent’s file reference
Box No.I TDENTIFICATION OF THE INTERNATIONAL APPLICATION 4-31532AUSN
International spplication No. International filing date {(daymonth/year) | (Barliest) Pricrity date (dawmonth/year)
PCT/EP 01/09068 08 August 2001 07 August 2000
(06.08.01) (07.08.00)
Title of inveation

PROCESS FOR PREPARING DISCODERMOLIDE AND ANALOGUES THEREOF

BaxNo.l APPLICANT(S)

Nams and address: (Family name foliowed by given aams; for a legol entiry, fuil official dexiguorion. | Telephane No.:
The addrexs must inchuds posial coda end nams of country.)
Novartls AG 1-41.31. 241111
Lichtstrasse 35 Facsimile No.:
08 Basal | +4161 32278 32
Teleprinter No.:
State (that s, country) of nationality: CH State (that 15, country) of residence: CH

Name and address: My naw folowsd by given name: fov o legal onslty, ull afficiel designation. The address w3 incinde possal cade and neme of couery.)
Novartis-Erfindungen

Verwaltungsgeseolischaft m.b.H.

Brunner Strasse 59

1230 Vienna

AT

State (that is, cowrury) of paticoality: AT State (that is, country) of residence: AT

Name and nddresazPlly nane followed by given nams; for o lsgal ensliy, full qlficial designation. The adéress st inciis poatal code and news of comury.)
KINDER, JR., Frederick Ray

37 lyphant Drive

Morristown, NJ 07060

us

State (that is, country) of nationality: us Stute (that (s, country) of residence: us

O  Purther applicanty ars indicated on a continuation sheet.
Foarm PCT/IPEA/40] (first sheet) (July 1998; reprint Jasuary 2001) See Notes to the demand form
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Sheet No. 2 PCT/EP 01/00068

BoxNo.II AGENT R COMMON REPRESENTATIVE; R ADDRESS FOR CORRESPONDENCE

The following person is [ agem O common representative
and (3  has been appointed earller and represents the applicent(s) aleo for international preliminary exasmination.
0 is hereby appointed and any earfier appointment of (xn) agent(s)/common representative I3 hereby revoked.

0 i-uaywnu.mﬁauyhmmmmmmmumnynummn.mmm:y.m
addition to the agent(s)/common representative appainied earlier.

Name and address: (Family name followed by given name; for @ lagal enthy, il qificial designarion. | Telephone Na.:
The address muss include postal cods and name of cowntry.)
+416132411 11

BECKER, Konrad
Novartis AG . ]

intellectual Property Fucsimile Na.
Patent & Trademark Department +418132275 32
4002 Basel
CH Teleprinter No.:

O Addrem for correspandence: Mark this check-box where no agent or common representative ishas been appolnted
and the apace above s used instead 1o indicate » specisl address to which correspondence should bo seat.

Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statemnent concerning mnendments:®
I. The applicant wishes the imernational preliminary examination to start on the basly of:
B9 e international application as originally filed
the description [1 a3 ariginally filed
0 a3 amended under Anticle 34
theclaims [J  as originally filed

0  as amended under Article 19 (together with any sccompanying statement)
[]  as smended under Articie 34

thedmwingg [J  as originally filed
[0 a3 amended under Article 34

‘2. O  The applicant wishes any amendment to the claims under Asticle 19 to be considered as reversed.

3. O  The applicant wishes the start of the international preliminary sxamination to be postponed until the expirstion of
20 months from the priority date unless the Internatiopal Preliminary Examining Authority receives s copy of any
amendments made under Article 19 or a notice from e applicant that he does not wish to make such amendments
(Rule 69.1(d)). (This checkbox may be marked only where the time limit under Article 19 has not yet expired.)

*  Where no check-box is marked, internationa] preliminary exammination will start on the basis of the international application as

originally filed or, where a copy of amendments to the claims under Article 19 and/or amendments of the International
apphication under Article 34 are recelved by the International Preliminary Examining Authority before it has begnn 1o draw up a

written opinion or the international preliminary examination repart, as so amended.

Langnage for the purposes of International preliminary examination: _English
which is the langoage in which the international application was filed.
O  which is the langnage of a translation fornished for the parpases of International search.
B which is the Jsnguage of publication of the interaational applicstion,

a which is the language of the translation (to be) famished for the purpases of international preliminary examination.

BexNo.V  ELECTION OF STATES

The applicant bereby clects all eligible States (that s, all Stasey which have bea designased and which are bound by Chapter Il of

the PCT)
excinding the following States which the applicant wishes not to elect:

Farm PCT/IPEA/401 (socond sheet) (July 1998; reprint Janoary 2001) See Notes to the demand form

1%
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International application Na.
Sheet No. 3 PCT/EP 01/00088
BaxNo. ¥I CHECK LIST
For International Preliminary
The demand is accompanied by the following elements, in the language referred o in Examining Autharity use only
Box No. IV, for the purposes of international preliminary examination:
received not received
1.  translation of international application sheets O O
2. amendmeots under Article 34 sheets 0 O
3. copy (cr, where required, transistion) of
smendments under Articls 19 sheets O 0
4, copy (or, where required, transiation) of
statement under Article 19 sheets O O
5. letter sheets m| D
6.  other (specify) sheets O O
The demand is also sccompanied by the item(s) marked below:
1. B fee calculation sheet 4. O  statement explaining lack of signature
2 [ separate signed power of attorney 5. [0  muclectide and or amino acid sequence listing in
computer readable form
. 0O copy of general power of attamey;

reference number, if any: ¢ O ather {specify):

Box Na. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE

Next 1o vach signarare, mﬁmdhmm-ﬂﬁmwhﬂuwmm_ﬁ'ﬂmhmmmm*
deund). in the name of the applicants
The representative

7. Balts

11.02.2002 - BECKER, Konrad, AV 36671 + 37588

For International Preliminery Examining Anthority use only

1. Date of actual receipt of DEMAND:

2. Adjued date of receipt of demand doe
to CORRECTIONS ndes Rule 60.1(b):

3 |:] The date of receipt of the demand is AFTER the expiration of 19 months D The applicant has been
from the pricrity date and item 4 or 5, below, does not spply. informed accordingly.

4, D The date of receipt of the demand is WITHIN the period of 19 months from the pricrity date as extended by virtue of
Rule 80.5.

5. [] Anbough the date of roceipt of the demend is aier the expiration of 19 mantha from the priority date, the delay in
arrival ls EXCUSED pursuant to Ruole 82,

For Isternationa] Boreso wee only -

IDMMH‘MMIPEA«::

* Form PCT/IPEA/40] (last sheet) (July 1998; reprint Janvary 2001) See Notes 1o the demand form
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CHAPTER Il

PCT

FEE CALCULATION SHERT
Annex to the Danand for International preliminary examination

For international Preliminary Exarining Authority Use only ==
International PCT/EP 01/08068

application No.

:Eh,-,ﬁ,m&smmusu Dato stamp of the IPEA

Applicant Novartis AQ et al.

Calcnlation of prescribed fees

1833.- P

1. Preliminary examination fee ‘EUH

2 Handling fee (Applicants from certain States are
ewvitled 10 a reduction of 75% of the handling fee.
Where the applicant is (or all applicants are) so en-
firled, the amount to be entered at H is 25% of the Fun 147~ H
handling fee.)

3. Tosl of prescribed fees
Add the amounts entered at P and H [EUR 1680.—

Mode of Pxyment
sutharization to charge deposit
socouat with the IPRA (sce below)
choque

postal money arder
bank draft

=
oooaa
it
i

goog
i
!

Deposit Account Authortrstion (this mode of payment may not be available a1 all IPEAs)
The IPEA/ EP B i bereby anthorized to charge the total fees Indicated sbove to my deposit account.,

B (this check-bax may be marked only if the conditions for deposit accowrss of the IPEA so permit) is
hereby suthorized to charge any deficiency or credit any overpayment in the total fees indicated
abova to my deposit acoount. N ts AG

E Ptk ;&«4

Ella Rutschmann Hans-Rudolt Haus
2811 o001 11.02.2002 Pater and Trademark Administrators

}

t Acconnt Nomber Data Si

Form PCT/IPEA/40! (Annex) (Fuly 1998; reprint Jauary 2001) Ses Notes to the fee calculstion sheet
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PROCESO PARA LA PREPARACION DE DISCODERMOLIDA
Y 8U8 ANALOGOS
La invencién se refiere a un proceso para la preparacién
de discodermolida y sus anélogos, a compuestos novedosos utili-
zados en el proceso, y a compuestos novedosos preparados mé;
diante el proceso.

A

ANTECEDENTES DE LA INVENCION

(+) -DISCODERMOLIDA

La (+)-discodermolida es un producto natural de policétido no-
vedoso que fue alslado a partir de los extractos de la esponja
marina Discodermolide dissoluta por los investigadores en 1la
Harbor Branch Oceanographic Institution (HBOI) (Gunasekera M,
Longley RE, Schulte GK. Discodermolide: a new bioactive polyhgr
droxylated lactone from the marine sponge Discodermia dissc?-
luta. [la fe de erratas publicada aparece en J. Org. Che@.
1991; 56:1346]. J. Org. Chem. 1990;55:4912-15). La discodermo-
lida carece de un parecido estructural obvio con el paclitaxel,.
y no obstante, comparte con el paclitaxel (la sustancia actgg;

1ja

[ 4
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del farmaco Taxol) la capacidad para estabilizar los microtﬁggf
los. En los ensayos basados en el mecanismo, la discodermol%gé
es mias efectiva gue el paclitaxel. De hecho, de la mano de ié;
compuestos conocidos para inducir la polimerizacién de tubuli?a
purificada, la discodermolida es la mAs potente. Sin embargq?
los microtibulos, un componente estructural importante en las
células, no son simples polimercs en equilibrio de la tubulina.
Existen como ensambles dindmicos regulados impulsados por GTP

de los heterodimeros de tubulina a y p. Aunque la dinAmica €s

ad-
relativamente lenta en las células inter-fases, al entrar a-la

ica
mitosis, la velocidad de crecimiento y acortamiento se incré-
los
menta de 20 a 100 veces - el microtibulo promedio se dobla sBL

bre la mitad de las subunidades de tubulina cada 10 segundogf
Este cambio en la velocidad permite que la red citoesquelétiga
de microtibulos se desmantele, y se ensamble un conjunto e;
forma de huso bipolar de microtibulos. El huso se une a los
cromosomas y los separa. La respuesta a la supresidn compleéé
de la dindmica de los microttibulos en las células es la muerté;

Sin embargo, las células mitéticas son mAs sensibles y el qé;
Fine

t
bral de tolerancia parece ser especificos del tipo de célul%é
Sé

Las moléculas como paclitaxel que se fijan con una alta afin%-
dad a los microtibulos, interrumpen el proceso dindmico en lés
células tumorales con resultados letales, inclusive cuando ;%

proporcién del farmaco fijado a la tubulina sea muy baja.

La discodermolida se fija a la tubulina de una manera

-

27
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competitiva con el paclitaxel. Debido a que el paclitaxel ha

probado ser Gtil en el tratamiento de algunos canceres, otros
compuestos de la misma clase mecanica pueden tener utilidad cé—
ntra los desédrdenes hiperproliferativos.

El desarrollo futuro de la discodermolida o de anélog.ég
estructuralmente relacionados es impedido por la falta de ;;a
fuente natural confiable del compuesto o de una ruta sintética
factible. La discodermclida que se presenta naturalmente es
escasa, Yy la cosecha del organismo producto presenta problemas
logisticos. De acuerdo con lo anterior, exliste una necesidad
siempre creclente de mejores sintesis que hagan posible la pre;

paracién de cantidades comercialmente aceptables de discodermo-—

lida y andlogos estructuralmente relacionados.

COMPENDIO DE LA INVENCION '
La presente invencién se refiere a una sintesis mas prég:
tica de discodermolida y sus andlogos. En otra mcdalidad, 1a
presente invencién se refiere a novedosos compuestos Gtiles éh
la preparacién de discodermolida y sus andlogos. En una mod%}
lidad adicional, la presente invencién se refiere a compuestés

J-
novedosos que se preparan mediante el proceso de la presente

invencidn.

DESCRIPCION DETALLADA DE LA INVENCION

2%
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4 1
La esenclia de la presente invencién es el descubrimieaﬁo
de una sintesis mds practica para la discodermolida y sus ana-
logos. De una manera mas particular, se ha descubierto que la

discodermolida y sus andlogos se pueden preparar mediante una

reaccién de tres pasos como sigue:

PASO 1

Acoplamiento

de aldol
—_—

III1

PASO 2
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reducclén

III .

IV

PASO 3

Lactonizacién promo-

vida por acido y

desproteccién

v ’

En donde R; es alquilo (de 1 a 6 Atomos de carbono), ben-
c¢ilo, o un grupo protector de hidroxilo labil al acido. R: es
alquilo (de 1 a 6 atomos de carbono}, o bencllo; R; es hidrége-
no, alquilo (de 1 a 6 atomos de carbono), bencilo, C(0)-alguilo
(de 1 a 12 atomos de carbono), C(O)Ph, C{0)}0O-alquilo (de 1ia 12
dtomos de carbono), C(0)OPh, C({O)NH-alquilo (de 1 a 12 Atomos
de carbono), C(O)NHPh, o un grupo protector de hidroxilo labil
al &cido; R3;" es un grupo protector de hidroxilo 1l4bil al aci-

do; Ry es hidrégeno o metilo; y X es O, NH, NCH;, S, & CHz, con

My

:aCD
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la condicién de que cuando X es O y R; es un grupo protector de
hidroxilo 1&bil al &cido en el compuesto de la férmula I, rla
fracciédn "-X-R3" en el compuesto de la fé4rmula V es -OH. ;;_

Con respecto a los pasos individuales, el Paso 1 involucra
el acoplamiento de un compuesto de cetona de la férmula I con
un compuesto de aldehido de la férmula II mediante una reaccién
de aldol, para obtener un compuesto de PB-hidroxicetona de la
férmula III. El acoplamiento convenientemente se realiza con
entre 1 y 20, de preferencia entre 5 y 15 equivalentes del com-

g
puesto de cetona de la férmula I en relacién con el compuestg

de aldehido de la férmula II. El acoplamiento se conduce enmig
presencia de: 1) un haluro o triflato de dialquilboro, de pré-
ferencia un cloruro o triflato de boro quiral, mas preferiblé:
mente P-clorodi-isopinocanfenilborano; 2) una base, de preféi
rencia una amina, mds preferiblemente trietilamina; y 3) L;;'x
solvente organico polar, de preferencia un éter, mas preferiL
blemente dietiléter, a una temperatura de entre -100°C y 20°é:
de preferencia entre -78°C y -20°C, durante un periodo de entﬁé

Ito

2 y 72 horas, de preferencia durante 16 horas.

-

El Paso 2 se refiere a la reduccién del compuesto de PB-

bl T 20

hidroxicetona de la férmula III, y mids particularmente, el gr@-
po cetona comin a estos compuestos, para obtener un compuesﬁb
de 1,3-diol de la férmula IV, ILa reducciédn se conduce en i%

i ]

presencia de: 1) un agente reductor de cetona, de preferencig

un borohidruro, tal como triacetoxiborohidruro de tetrametila;
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monio; 2) un solvente orgdnico polar, de preferencia acetoni-
trilo; y 3) un solvente prético, de preferencia un &acido car-

boxilico, tal como &cido acético, a una temperatura de entre

78°C y 20°C, de preferencia entre -40°C y -10°C, durante un pe-

riodo de entre 2 y 72 horas, de preferencia durante 16 horas.
A

Con respecto al Paso 3, involucra la lactonizacién y desprotec;
cién de los grupcs protectores de hidroxilo lidbiles al &cido de

un compuesto de la férmula IV para obtener un compuesto de.la

Y

férmula V. La reaccién de lactonizacién y desproteccién se

1i-
conduce en la presencia de: 1) un Acido prético, de preferencia

-

una solucién acuosa de acido prético, de preferencia una solu-
cién acuosa de haluro de hidrégeno, tal como cloruro de hidrél
geno acuoso; Yy 2) un solvente orgénico polar, de preferencia

una mezcla de solventes orgénicos polares, més preferiblemente

una mezcla de un alcohol alifAtico y un éter, tal como metanol

y tetrahidrofurano, a una temperatura de entre -20°C y 40°C, é;
preferencia entre 20°C y 25°C, durante un periodo de 8 hora31$
7 dias, de preferencia entre 16 y 72 horas, mas preferiblemeQEE
entre 24 y 48 horas. b
En otra modalidad, la presente invencién se refiere a 135
compuestos de cetona novedosos de la férmula I: ;

]
ut

A

p—l
']
i
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en donde:

R, es alquilo (de 1 a 6 4tomos de carbono), bencilo, o un

grupo protector de hidroxilo 1l4bil al Acido;

R, es alquilo es alquilo (de 1 a 6 aAtomos de carbono), -0

bencilo;

Rz es hidrégeno, alquilo (de 1 a 6 Atomos de carbono),

bencilo, C(O)alquilo (de 1 a 12 Atomos de carbono), C(0O)Ph,

C(0)O-alquilo (de 1 a 12 &tomos de carbono), C(O)QOPh, C(O)NH-

alquilo (de 1 a 12 &tocmos de carbono), C(O)NHPh, o un grupo

protector de hidroxilo labil al Acido:

Ry es hidrégeno o metilo; y

X es O, NH, NCHj, S, 6 CHa.

--G
Los compuestos preferidos son aquéllos de la férmula Ia: °

ﬁ L%
L 3

en donde:

no):

cada uno de Ry' y Ry' es alquilo (de 1 a 6 4tomos de carbo-

' G
X es O, 6 CHz; ¥

R; v Ry son como se definen anteriormente.
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i :3qb

Los compuestos mas preferidos son aquéllos de la férmula

Ib: -

. .
m O N
¥

en donde:

Ry' es alquilo (de 1 a 6 atomos de carbono), C(O)—alquiig
(de 1 a 12 Atomos de carbono), bencilo, C(0)O-alquilo (de f}g
12 Atomos de carbono), o un grupo protector de hidroxilo 14bil
al acido; y

Ry' y Rz2' son como se definen anteriormente.

Los compuestos todavia méAs preferidos son aquéllos de la

férmula Ic:
A

G‘ h 4l o
N T

en donde:

R3" es un grupo protector de hidroxilo 1ldbil al acido.

En las definiciones anteriores: el término ™alquilo (de 1
a 6 atomos de carbono)™, comc se utiliza en la presente, se re-

fiere a un grupo de cadena recta o ramificada que consiste ex-
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clusivamente en carbono e hidr6geno, y que tiene de 1 a 6 &to-
mos de carbono, mientras que el término "alquilo (de 1 a 12
dtomos de carbono)™, como se utiliza en la presente, se refiere
a un grupo de cadena recta o ramificada que consiste exclusiva-
mente en carbono e hidrégeno, y que tiene de 1 a 12 &tomos -de
carbono. Los ejemplos de los grupos "alquilo"™ incluyen metilo,
etilo, propilo, butilo, pentilo, 3-metilpentilo, etcétera.
El término "grupos protectores de hidroxilo lAbiles al &cido”
como se utiliza en la presente, se refiere a cualquier grupo
enlazado con oxigeno que se pueda remover al exponerse a ﬁn
acido. Los expertos en la materia conocen numerosos ejemploé
de estos grupos, y se pueden encontrar en Greene y Wuts, Préi
tective Groups in Organic Synthesis, 2* edicién, John Wile;kz
Sons, Nueva York, 19%91. Los ejemplos especificos incluyen, ﬁgf
ro no se limitan a, t-butildimetilsilile, trietilsililo, 'EL
butildifenilsililo, tri-isopropiisililo, metoximetilo, y te-
trahidropiranilo. .
En una modalidad adicional, la presente invencién se rél
fiere a un proceso para la preparacién de los compuestos novéi
dosos de la férmula I. De una manera mAs particular, los coﬁ}

puestos de la férmula I se pueden preparar como se ilustra gﬁ%

seguida:
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PASO A
£ aulickie
e
n°

i
“ .

PASQ B

/N
VII oxidacién " O R,
> ]
Ry
"
I

en donde R;, Rz, R3, y X son como se definen anteriormente.

Con respecto a los pasos individuales, el Paso A involucra
la adicién de un grupo metilo o etilo a un compuesto de aldehi-
do de la férmula VI para obtener un compuesto de alcohol de la
férmula VII. La adicién se realiza en la presencia de: 1)_un
reactivo organometdlico, de preferencia un haluro de alqui%-
litio o de alquilmagnesio, tal como bromuro de metilmagnesio;my
2) un solvente organico polar, de preferencia un éter, tal coﬁo
dietiléter, a una temperatura de entre ~78°C y 40°C, de prefe-

rencia entre -78°C y 0°C, mas preferiblemente a aproximadamente

- -40°C, durante un periodo de entre 5 minutos y 24 horas, de
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preferencia entre 30 minutos y 2 horas, mAs preferiblemente du-
rante aproximadamente 1 hora.

El Paso B involucra la oxidaclén de un compuesto de alco-
hol de la férmula VI para obtener el compuesto de cetona desea-
do de la férmula I. La oxidacién se realiza en la presencia de:
1) un oxidante, de preferencia una combinacién de sulféxido de
dimetilo y un agente activador, mds preferiblemente una combi-
nacién de sulféxido de dimetilo y un complejo de triéxido de
azufre con piridina; 2)una base, de preferencia una base orgi-
nica, mis preferiblemente una trialquilamina, tal como trieég:
lamina; y 3) un solvente organico polar, de preferencia un
hidrocarburo clorado tal como diclorometano. La oxidacién adé;
cuadamente se realiza a una temperatura de entre -78°C y 40‘6;
de preferencia entre 5°C y 20°C, durante un periodo de entre?S
minutos y 24 horas, de preferencia entre 1 hora y 12 horas, mg;
preferiblemente entre 4 y 6 horas.

Los compuestos de aldehido de las férmulas II y VI son cgi

nocidos o se pueden preparar de una manera analoga a los pro%ér

i
sos estipulados en la literatura para otros aldehidos estructu-
it

ralmente similares.

En todavia otra modalidad, la presente invencibén se refié}

b

re a los novedosos compuestos de B-hidroxi-cetona de la férmu{h
III, y a los compuestos novedosos de 1,3-diol de la férmula IV:
1

Aunque el producto de cada reaccién descrito anteriormenr

te, s8si se desea, se puede purificar mediante técnicas conveg;
';:‘. -
bl L
S

b g
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13 i
cionales, tales como cromatografia o recristalizacién (si es Qh
s6lido), el producto crudo de una reaccién convenientemente §§
emplea en la siguiente reaccién sin purificacién. ;&f

Como es evidente para los expertos en este campo, los céﬁé
puestos de las férmulas I y III-V contienen Atomos de carbgéo
asimétricos, y por consiquiente, se debe entender que se coﬁé
templan los estereoisémeros individuales como incluidos dentéo
del alcance de esta invencién.

Los siguientes ejemplos son para propésitos de ilustracién
solamente, y no pretenden limitar de ninguna manera el alcanég

FL

de la presente invencién.

EJEMPLO 1
(2R, 3S,4R)-3-([[(1,1-dimetiletil)dimetilsilil]oxi]-N-

metoxi-N,2,4-trimetil-5-oxo-hexanamida.

A una solucién de 13.1 gramos (39.5 milimoles) de la még-

cla diaestereomérica preparada en la Etapa 1.1 en una mezq%g
que comprende 150 mililitros de cloruro de metileno, 50 milili-
tros de sulféxido de dimetilo, y 25 mililitros de trietilamina,

se agregan por goteo, mediante un embudo de adicidén, 19.0 gra-
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mos, (120 milimoles) del complejo de triéxido de azufre-
piridina en 150 mililitros de sulféxido de dimetilo a 0°C.
Luego la solucldén resultante se agita durante 1-1/2 horas_a
0°C. Después de cuyo tiempo, la mezcla de reaccién se concen-
tra mediante un evaporador giratorio en un bafioc de enfriamiento
a <10°C. Entonces la solucién se diluye con 200 mililitros de
éter, y luego se extrae sucesivamente con 200 mililitros de una
solucién de sulfato dcido de sodio 1M y 200 mililitros de sal-
muera. Luego se seca la capa organica sobre sulfato de sodio,
y la mezcla del producto crude se purifica mediante cromatogré-
fia por evaporacién empleando hexano como el eluyente inicial-
mente, y luego una mezcla eluyente de acetato de etilo al 5 por
ciento en hexano, para dar el compuesto deseado como un aceiée
transparente.

4 RMN (300 MHz, CDCly) & 4.23 (dd, J = 7.5, 4.2 Hz, 2H), 3:53
(s, 3H), 3.01 (s, 3H), 2.92 (m, 2H), 2.64 (m, 2H), 2.08 (s,
M), 1.03 (d, J = 6.8 Hz, 3H), 0.98 (d, J = 7.2 Hz, 3H), 081

(s, 9H), 0.00 (s, €6H).

Etapa 1.1 (2R,35,45)-3-[[(1,1-diemtiletil)dimetilsilil]- )

oxi]-5-hidroxi-N-metoxi-N, 2, 4-trimetil-hexanamida :
A una solucién de 6.9 gramos (21.8 milimoles) é;
(2R, 35,48)-3-[[(1,1-diemtiletil)dimetilailil]oxi)-N-metoxi-
N,2,4-trimetil-5-oxo-pentanamida en 50 mililitros de éter,lgé
agregan 10.2 mililitros (30.5 milimoles) de una solucién 3 Mfgé

R
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bromuro de metilmagnesio en éter, por goteo, a -40°C, después
de lo cual, la mezcla se agita a -20°C durante 1 hora. Luéég
la mezcla de reaccién se diluye con 200 mililitros de éterfﬁ;
la reaccibén se apaga mediante la adicién de la mezcla de reaér
cién a 20 gramos de hielo triturado a 0°C. Entonces la mezcla
gse lava con 100 mililitros de una solucién de sulfato 4cido de
sodio 1M, y se divide con 2 porciones de 150 mililitros de
éter. Luego se combinan las capas organicas y se secan sobre
sulfato de sodio. Entonces la mezcla del producto crudo se pa-

S

sa por cromatografia empleando una mezcla eluyente de acetato
de etilo al 20 por clento en hexano iniclalmente, y luego 332
mezcla eluyente de acetato de etilo al 40 por ciento en hexano:
para dar dos diaesterebmeros como aceites amarillos claros, los
cualeslse utilizan en el siguiente paso sin mayor purificaciéﬁ.
Diaestereémero 1:'H RMN (300 MHz CDCli): & 4.08 (dd, J = 9.5,
6.8 Hz, 2H), 3.64 (s, 3H), 3.54 (d, J = 2.6 Hz, 2H), 3.08 (;,
3H), 3.00 {(m, 2H), 1.48 (m, 2H), 1.07 (d, J = 6.8 Hz, 3H), 1.05

(d, J = 6.4 Hz, 3H), 0.81 (s, 9H), 0.76 (d, J = 7.2 Hz, 2H),

sl

A3

Diaesterémeroc 2: H RMN (300 MHz, CDCl3): § 4.19 (dd, J = 12.1,

0.01 (d, J = 3.8 Hz, 6H).

T3y
6.0 Hz, 2H), 3.86 (dd, J = 9.0, 1.51 Hz, 2H), 3.56 (s, 3H),
3.18 (m, 2H), 3.01 (s, 3H), 1.28 (m, 2H), 1.06 (d, J = 6.8 Hz,
3H), 0.94 (d, 6.4 Hz, 3H), 0.88 (d, 7.2 Hz, 3H), 0.78 (s, SH),

0.01 (d, 1.3Hz, 6H).
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EJEMPLO 2
(2R,35,4R,75,8Z,108,115,125,132,16S5,17R, 18R, 195,205, 21E) -

15—[(aminocarbonil)oxil]—S,11,17—tris[[(1,1-diemetiletil)dime—

tilsilil]oxi]-7-hidroxi-N-metoxi-N,2,4,10,12,14,16,18,20-no-

nametil-5-oxo0-8,13,21,23-tetracosatetraenamida.

A una solucién agitada de 2.18 gramos (6.79 milimoles, 10
equivalentes) de (+)-p-clorodi-isopinocanfenilborano en 4 mili-
litros de dietiléter a 0°C, se le agregan 1.04 mililitros (11
equivalentes, destilada sobre hidruro de calcio) de trietilami-
na, y luego una solucién de 2.25 gramos (6.79 milimoles, 10
equivalentes} del compuesto del Ejemplo 1 en 3 mililitros de
dietiléter. Después de agitar durante 2 horas a 0°C, la mezcla
se enfria a -78°C, después de cuyo tiempo se agrega una solu-
cién previamente enfriada (-7B°C) de 450 miligramos (0.679 mi-
limoles) de (2Z,4S,5S,6S, 7z,1OS,11R,12R,13S,14S,15E)-13-[(amii
nocarbonil)oxil]-5,11-bis[[{(l,1-diemetiletil)dimetilsilil]- .
oxi]-4,6,8,10,12,14-hexametil-2,7,15,17-octadecatetraenal en 4

L
mililitros de dietiléter por medio una cénula. Después de que

(e
i uJ
o

[N
LM

G
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se mantiene la mezcla resultante a una temperatura de -78°C du-
rante 3 horas, se transflere a un congelador (-27°C) durante 16
horas. Luego la reaccién se apaga con 8 mililitros de metanel
(cuyo pH se ajusta a 7 con 12 mililitros de una solucién regﬁé
ladora del pH) y 4 mililitros de una solucién de peréxido%ﬂg
hidrégeno al 50 por clento a 0°C. Después de agitar durante 2
horas 25°C, se separan las capas organicas. Entonces se extrae
la capa orgénica 5 veces con porciones de 25 mililitros de di-
clorometano. Luego se secan las capas organicas combinadas so-
bre sulfato de magnesio, se concentran utilizando un evaporad&r
giratorio, y se pasan por cromatografia (Biotage, gel de sili;

S0
ce, gradiente del 10 al 30 por ciento de acetato de eFi—

lo/hexano) para dar el compuesto deseado como un aceite incolo-

e
ro altamente viscoso. S

[@]p+12.56° (¢ = 1.0, CHClz); IR (CHClz) 3547 (m, OH), 3359
(m, CONH2), 2958 (vs), 2990 (vs), 1729 (vs, C=0), 1664 (m),
1462 (s), 1385 (s), 1254(s), 1037(s), 1037(s), 1004(s), 835
(ve); 'H RMN (500MHz, CDCl,) & 6.61 (1H, ddd, J = 17.1, 10.5,
10.5Hz, Ha3), 6.03 (1H, dd, J=11.0, 11.0 Hz, Hz), 5.50 (1H, dci':,
J=10.6, 10.6Hz, He), 5.37 (1H, dd, J=10.6, 10.5Hz, Hz), 5.35

(1H, dd, J = 10.8, 8.5 Hz, Hy), 5.23 (1H, dd, J = 15.3," 2.1 Hg,
Lo =
H

Haa), 5.13 (1H, d, J = 10.2 Hz, Haa), 5.05 (1H, d, J = 10.0 Hz,
Hia), 4.79 (1H, t, J = 8.0 Hz, Hy), 4.72 (1H, t, J = 5.9Hz, H),
4.60-4.50 (2H, br, CONH;), 4.33 (1H, dd, J = 6.9, 4.3 Hz Ha),

3.74 (3H, s, NOCH;), 3.43 (1H, dd, J = 5.0, 4.1 Hz, Hyy), 3.31

Uz
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(1H, dd, J = 5.2, 5.1Hz, Hy), 3.13 (3H, s, NCHs;), 3.08 (1H, br,
OH), 3.00 (1H, m, Hzp), 2.78-2.69 (2H, m, HA+H@), 2.70-2.62
(1H, m, Hyp), 2.66-2.54 (2H, m, H, + Hes), 2.49-2.45 (1H, m,
Hi2), 2.12 (1H, dd, J = 12.4, 12.3 Hz, Hisp), 1.93-1.86 (2H, m,
Hig+H1s), 1.76-1.65 (1H, m, H15B), 1.62 (3H, s, Mey), 1.14 (3H,
d, J= 7.0 Hz, Mez), 1.11 (3H, d, J = 7.0 Hz, Me;), 1.00 (3H,

d' J

3.1 Hz, Mey), 0.99 (3H, d, J = 3.3 Hz, Mej), 0.96-0,90
(21H, m, Meys + 2xSiC(CHz)3), 0.88 (3H, d, J = 6.6 Hz, Mei),
0.83 (9H, s, SiC(CH3)3, 0.73 (3H, d, J= 6.7 Hz, Meys), 0.10 ‘&
0.08 & 0.04 & 0.03 & 0.03 & 0.01 (6x3H, 3xSi(CHs)z);

3c RMN (100.6 MHz, CDCly) & 212.9, 175.9, 156.9, 136.0, 133.7,
132.1, 131.9, 131.3, 129.8, 129.6, 117.9, B80.6, 78.7, 76.8,
73.6, 64.9, 62.1, 61.3, 54.7, 53.1, 51.7, 49.0, 45.1, 44.9,
37.9, 37.1, 36.2, 35.9, 35.0, 34.4, 30.0, 29.1, 26.26, 26.24,
25.97, 23.0, 18.51, 18.5 18.43, 18.14, 17.43, 16.44, 13531

.9¢
10-99, 10-1, -3-29, _3-4, -3-5' -3'9' _4-1, —4.4; I!I./Z (ESI+)
F1

L

1017 (100 (MNa')).
EJEMPLO 3

:
(2R,3$,4S,5S,7$,82,103,115,125,132,165,17R,19R,19S,203,21E)-12§
[(aminocarbonil)oxil]-3,11,17-tris[[(1,1-diemetiletil)dimetilﬁ

8ilil]oxi]~5,7-hidroxi-N-metoxi-N,2,4,10,12,14,16,18,20-no~

nametil-8,13,21,23-tetracosatetraenamida.
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A una solucién de 1.02 gramos (3.9 milimoles) de triaéé;
toxiborohidruro de tetrametilamonio en 2.2 mililitros de
acetonitrilo anhidro se le agregan 2.2 mililitros de &cido
acético anhidro, y la mezcla se agita a temperatura ambiente
durante 30 minutos. Luego la mezcla se enfria a -29°C, y a la
mezcla enfriada se le agrega una solucién de 450 miligramos
(0.453 milimoles} del compuesto del Ejemplo 2 en un 1 mililitro
de acetonltrilo anhidro. Entonces la mezcla resultante  se
agita a -29°C durante 18 horas, después de cuyo tiempo ;ia
reacclén se apaga con 2 mililitros de tartrato de sodio:?§

e
potasio acuoso 0.5N. Luego la mezcla se deja calentar

Le
lentamente a temperatura ambiente, después de lo cual se diluye

con cloruro de metileno, y se lava con bicarbonato de sodib
saturado. Entonces la capa orgdnica se extrae cuatro veces con
cloruro de metileno. Las capas orginicas combinadas se lav;;
lJuego con salmuera, se secan con sulfato de sodio, vy ég

e
concentran al vaclo. Entonces se purifica el residuo

1 .
L

resultante mediante cromatografia por evaporacién (Biotage, gel
de silice, gradiente del 10 al 30 por ciento de acetato d;

a.
etilo/hexano) para dar el compuesto deseado como un sélido

“v

blanco.
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[@]+29.75 grados (c = 0.87, CH.Cla); 'H RMN (499.87 MHz, CDCls)
5 6.60 (1H, ddd, J= 16.8, 10.5, 10.5Hz, Hz), 6.02 (1H, t, J=
11.0, Hz2), 5.48 (1H, dd, J = 10.0, 9.8 Hz, Hy), 5.37 (1H, dd,
J = 10.6, 11.2Hz, Hzn), 5.35 (1H, dd, J = 10.8, B.5 Hz, Hs),
5.22 (1H, d, J = 15.8 Hz, Haw), 5.12 (1H, d, J = 10.2 Hz Hus),
4.98 (1H, d, J = 10.1 Hz, Hyy), 4.79 (1H, t, J = 6.3 Hz, Hj),
4.65 (1H, t, J = 5.9 Hz, H;4), 4.60-4.50 (2H, br, CONE:),-4.2_0
(14, dd, J = 7.7, 2.3 Hz, H3), 3.92 (1H, m, Hs), 3.73 (3H, s,
NOCHis), 3.45 (1H, br, OH-5), 3.41 (1M, dd, J = 10.9, 4.7 Hz,
Hi7), 3.31 (1H, dd, J = 5.2, 5.1 Hz, Hn), 3.18 (3H, s, NCHi),
3.08 (1H, br, OH), 2.99 (1H, m, Hap), 267 (1H, m, Hip), 2.;’3f
2.41 (24, m), 2.11 (1H, t, J = 12.3 Hz), 1.90-1.87 (2H, :;i","
1.76-1.58 (10H, m), 1.25 (3H, t, Me), 1.7 (3H, d, J = 7.1 H;
Me), 0.99 (3H, d, J = 6.4 Hz, Me), 0.97 (34, d, J = 6.5 HZ,
Me), 0.93-0.83 (30H, m, Me + 3xSiC(CHs)a), 0.71 (3H, d, J = 6.8
Hz, Me), 0.10 & 0.08 & 0.04 & 0.03 & 0.03 & 0.01 (6x3H,
3xSi(CHa)z) . °C RMN (100.6HMz, CDCl;) & 156.88, 140.02, 134.13,
133.66, 132.10, 131.88, 131.40, 131.30 131.11, 130.06, 129.79,
117.%1, 115.44, 80.79, B80.69, 78.61, 78.32, 74.31, 70.

65.55, 61.66, 45.69, 40.38, 38.36, 37.92, 37.83, 37.29,36.

WD N Y,

35.07, 34.91, 34.45, 32.36, 29.68, 26.21, 26.12, 26.03, 25.

Na..
. \DRM UT-LOLI- 00—,
R T T T AL

22.95, 18.52, 18.43, 18.12, 17.41, 17.07, 16.57, 13.44, 12.

10-32' 10'14' —3-20, _3-43, _3096' —4116' -4-48 m/Z (ESI"') 10 9

=

(100 (MNa*)).

[———

|
Doy
-1y
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Preparacién de (+)-discodermolida

3

A una solucién de 450 miligramos (0.452 milimoles) del
compuesto del Ejemplo 3 en 56 mililitros de tetrahidrofurano,
se le agregan 56 mililitros de una solucién acuosa de écidb
clorhidrico 4N. Luego la solucién resultante se agita a tempé%

ratura ambiente durante 24, entonces se agrega 10 mililitros .de

metanol, y después esta solucldén se agita durante 24 horas adi-
clonales a temperatura ambilente. A la soluclién se le agregén
entonces 50 mililitros de acetato de etilo, seguidos por 1la

adicién de bicarbonato de sodic a 0°C hasta un pH de 8. Luego

-

la soluclén orgdnica se lava con salmuera. Entonces se extrae

]
la capa orgénica tres veces con porciones de 30 mililitros de

d¢
acetato de etilo, y los extractos combinados se secan sobre

aér
sulfato de sodio. La filtracién y la concentracién, seguidas
o 1
por cromatografia por evaporacién empleando una mezcla eluyente

r
11~
LY

de cloruro de metileno al 50 por ciento en acetato de etilo

A
inicialmente, y luego acetato de etiloc al 100 por ciento, pro-

duce la (+)-dlscodermolida.
(8
[@a]+22.0° (c=1.41, MeOH); p.f. 122-124°C; B3¢ RMN (100.6MH%,
i
CDCl;} & 176.8, 160.33, 134.17, 133.92, 133.88, 133.59,

I¢
133.28, 131.59, 131.00, 118.80, 80.66, 80.22, 78.48, 76.4§;

S€
73.66, 63.70, 44.56, 42.60, 38.79, 37.71, 36.92, 36.717, 36.ég

4as
34.97, 34.62, 23.45, 19.73, 18.25, 18.11, 16.05, 15.84, 13.23£

A4
9.44 m/z (ESI+) 594 (100 (M+1%)). AN
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REIVINDICACIONES

-y
oLt

I
[

1. Un proceso para la preparacién de un compuesto de la

fé6rmula V:

R, HEC HC HC x

el cual comprende, en un primer paso, acoplar un compuesz

de cetona de la férmula I:
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en la presenclia de un haluro o triflato de dialquilboro,

una base de amina, y un solvente orgénico polar, para obtener

una B-hidroxicetona de la férmula III:

III,

en un sequndo paso, reducir el compuesto de cetona obteni-
do en el primer paso mediante su tratamiento con un reactivo de

borohidruro en un solvente organico polar y en un solvente pré-

tico, para obtener un 1,3-diol de la férmula IV:
Pl

R HC HC We N

y en un tercer paso, lactonizar y desproteger los gruﬁés
protectores de hidroxilo l&biles al &acido del 1,3-diol obteniéb
en el segundo paso, mediante su tratamiento con un haluro ée
hidrégeno disuelto en un solvente polar o una mezcla de solven-
tes, para obtener el compuesto deseado de la f6rmula V, en don-
de R; es alquilo (de 1 a 6 Atomos de carbono), bencilo, © un

it
grupo protector de hidroxilo l4bil al acido; Rz es alquilo (de
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1l a 6 d4tomos de carbono), o bencilo; R; es hidrégeno, alquilo
(de 1 a 6 4&tomos de carbono), bencilo, C{0O)})-alquilo (de 1 a. 12
atomos de carbono), C(0)Ph, C(0)0-alquilo (de la 12 4tomos .de
carbono), C{(0)OPh, C(O)NH-alquilc (de 1 a 12 Atomos de carbor-
no), C(O)NHPh, o un grupo protector de hidroxilo 14bil al dci-
do; Rs"™ es un grupo protector de hidroxilo l4bil al &cido; R;
es hidrégeno o metilo; y X es O, NH, NCHi;, S, 6 CHa, con la
condicién de que cuando X es O y Ry es un grupo protector de

hidroxilo 1l4bil al &cido en el compuesto de la férmula I, Ia

fraccién "-X-R3" en el compuesto de la férmula V es -OH.

2%

2. Un proceso de acuerdo con la reivindicacién 1, -en

a1
donde el paso de acoplamiento se realiza en la presencia de pj-

m-

clorodi-isopinocanfenilborano, trietilamina, y dietiléter, _‘_'él

una temperatura de entre -78°C y -20°C. ¥

L

3. Un proceso de acuerdo con la reivindicacién 1, e‘n
donde el paso de reduccién se realiza en la presencia de tria-

I
cetoxiborohidruro de tetrametilamonio, acetonitrilo, y A&cido

1
wf

acético, a una temperatura de entre -40°C y -10°C.

4. Un proceso de acuerdo con 1la reivindicacién 1, en

.t

en

donde la lactonizacién y desproteccién de los grupos protectg;

rs j_'

res de hidroxilo labiles al Acido se realizan en la preseng!ﬁig
&3

de cloruro de hidrégeno acuoso, metanol, y tetrahidrofurano, a

una temperatura de entre -20°C y 40°C.

5. Un compuesto de la férmula I:
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en donde:

R; es alquilo (de 1 a 6 &tomos de carbono), bencile, o un
grupo protector de hidroxilo 1l4bil al &cido;

Rz es alquilo es alquilo (de 1 a 6 atomos de carbono), o
bencilo;

R; es hidrégeno, alquilo (de 1 a 6 atomos de carbono),
bencilo, C(0O)alquilo (de 1 a 12 Atomos de carbono), C(O)Ph,
C(0)0-alquilo (de 1 a 12 Atomos de carbono), C(0)OPh, C{Q)NH-
alquilo (de 1 a 12 &tomos de carboneo), C(O)NHPh, o un grupo
protector de hidroxilo labil al Acido; |

Ry es hidrégeno o metilo; y

X es O, NH, NCHi, S, &6 CHa.

6. Un compuesto de acuerdo con la reivindicacién 5, de

la férmula Ia:

“F,
Vs "
,f°\. R n 1

Rl
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en donde:

cada uno de R;' y R;' es alquilo (de 1 a 6 &tomos de carbd-
noj;

X es 0, 6 CHz; ¥

Ry ¥ Ry son como se definen en la reivindicacién 5.

7. Un compuesto de acuerdo con la reivindicacién 6, de

la férmula Ib:
Al
R N oy ®
R O

en donde:
R3' es alquilo {de 1 a 6 a&tomos de carbono), C(0)-alquilo {(de 1
a 12 atomos de carbono)}, bencilo, C(0)0O-alquilo (de 1 a 12 &to-
mos de carbono), © un grupo protector de hidroxilo lébil‘éi
dcido; y

R1' vy R2' son como se definen en la relvindicacién 6.

8. Un compuesto de acuerdo con la reivindicacién 7, de

la férmula Ic:

tn



15

20

25

27

en deonde:

R3" es un grupo protector de hidroxilo 14bil al Acido.
9. Un compuesto de acuerdo con la reivindicacién 8, el
cual es (2R,3S5,4R)-3-[[(1,1-dimetiletil)}dimetilsilil]oxi]-N-

metoxi-N,2,4-trimetil-5-oxo-hexanamida que tiene la férmula:

CH,

*5°~s|
/SI ~t-Bu

10. Un proceso para la preparacién de un compuesto de la

férmula I de acuerdo con la reivindicacién 5, el cual compren-

de, en un primer paso, la adicién de un reactivo organometdlico

de metilo o etilo a un aldehido de la férmula VI:

VI

fl
en la presencia de un solvente orgénico polar, para obte-

ner un alcohol de la férmula VII: i
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Y en un segundo paso, oxidar el compuesto de alcohol pre-
parado en el primer paso, mediante su tratamiento con un oxi-
dante y una base en un solvente orgdnico polar, para obtener el
compuesto deseado de la férmula I, en donde R;, Rz, Ri, Re, ¥ X
son como se definen en la reivindicacién 5.

11. Un proceso de acuerdo con la reivindicacién 10, en
donde el paso de adicién se realiza en la presencia de bromuro
de metilmagnesio y dietiléter, a una temperatura de entre -78°C
y 40°C.

12. Un proceso de acuerdo con la reivindicacién 10, en
donde el paso de oxidacién se realiza en la presencia de un
complejo de triéxido de azufre-piridina, trietilamina, y dicloi
rometanc, a una temperatura de entre -78°C y 40°C.

13. Un compuesto de la férmula III:

ad
1

ne o

III

R, HC HC HC
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en donde:

Ry es alguilo (de 1 a 6 Atomos de carbono), bencilo, o un
grupo protector de hidroxilo 1l4abil al Acido;

Rz es alquilo es alquilo (de 1 a 6 &tomos de carbono), o
bencilo;

Rz es hidrégeno, alquilo (de 1 a 6 Atomos de carbono)’,
bencilo, C(0O)alquilo (de 1 a 12 Atomos de carbono), C{O)Ph,
C(0)0-alquilo .{de 1 a 12 atomos de carbono)}, C(0)})OPh, C(Q)NH-
alquilo (de 1 a 12 Atomos de carbono), C(O)NHPh, o un grupo
protector de hidroxilo 14bil al &cido:

Ry es hidrégeno o metilo; y

X es O, NH, NCH,;, S, 6 CHa; ¥y

cada uno de R3" es un grupo protector de hidroxilo lébil
al 4cido.

14. Un compuesto de acuerdo con la reivindicacién 13, el’
cual es (28,35,41!,75,82,103,118,123,132,165,178,181’!,195,208,—l
21E)-19-[ (aminocarbonil)oxil]-3,11,17-tris[[(1l,l~-dimetiletil) —.:
dimetilsilil]oxi]-7-hidroxi-N-metoxi-N,2,4,10,12,14,16,18,20-
nonametil-5-ox0-8,13,21,23-tetracosatetraenamida, que tiene la_

i

férmula:

a b
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15. Un compuesto de la férmula IV:

en donde:

R; es alquilo (de 1 a 6 atomos de carbono), bencilo, o un
grupo protector de hidroxilo 14bil al Acido;

Rz es alquilo es alquilo (de 1 a 6 a&tomos de carbono), o
bencilo;

R; es hidrégeno, alquilo (de 1 a 6 atomos de carbono),
bencilo, C{0O)alquilo (de 1 a 12 &tomos de carbono}, C(0)Ph,
C(0)0-alquilo (de 1 a 12 Atomos de carbono), C(0)OPh, C(O)NH-
alquilo (de 1 a 12 &tomos de carbono), C(O)NHPh, o un grupo
protector de hidroxilo labil al acido;

Ry es hidrégeno o metilo; y un

X es O, NH, NCHy;, S, 6 CHa; ¥

cada uno de R3" es un grupo protector de hidroxilo lébil

al dcido.

16. Un compuesto de acuerdo con la reivindicacién 15, el

3
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cual es: (2R,3S,45,55,75,82,108,118,125,13Z%,165,17R,18R,19S, -

205,21E)—19-[(aminocarbonil)oxil]-B,11,17-tri3[[(1,1—diemetil:.

etil)dimetilsilil]oxi]-5,7-hidroxi-N-metoxi-N,2,4,10,12,14,16,-
18,20-no-nametil-8,13,21,23~tetracosatetraenamida que tiene la

fSrmula:

*
-
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Una sintesis mids practica para la preparacién de discoder-
molida y andlogos estructuralmente relacionados, compuestos no-

vedosos Gtiles en el proceso, y compuestos novedosos preparados

15

20

25

mediante el proceso.

* * * * *



