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Sefiora
JEFE DE DIVISION DE NUEVAS CREACIONES

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
E. S. D.

Respuesta a Oficio No. 1759 del 16 de febrero de 2006

REF: Expediente No. 00 028.953 - Solicitud de patente de invencion a favor
de SYNGENTA LIMITED

JUAN PABLO CADENA SARMIENTO, portador de la tarjeta profesional No. 57.492
del C.S.J.,, obrando como apoderado sustituto de la Sociedad SYNGENTA
LIMITED, domiciliada en Guildford, Surrey, Reino Unido, segin lo acredita el
documento de sustitucién de poder a mi favor presentado en esta misma fecha en
esa Division, me permito dar respuesta a las observaciones de caracter técnico y
juridico, relacionadas con la patentabilidad, para la concesion de la patente de
acuerdo con la Decision 486 segin el concepto técnico No. 088 notificado por
fijacién en lista de fecha 16 de febrero de 2008.

Atendiendo las observaciones del sefior Examinador, en relacién con el articulo 46 de
la Decision 488 de la Comisién de la Comunidad Andina, me pemmito anexar al
presente escrito los siguientes documentos:

1) Reporte de Examen de la Oficina Europea de Patentes en la fase regional de
la solicitud extranjera correspondiente a la misma invencion.

2) Copia de la respuesta presentada por el solicitante al Reporte de Examen de la
Oficina Europea de Patentes.
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Tel/Fax (57-1) 2827976
(57-1) 3802700
E-Mail:bricas@brigardycastro.com.co
3) Nota de la de la Oficina Europea de Patentes acerca de la intencién de
conceder la patente. (La Solicitud Europea ha sido concedida como Patente

EP 1171437B1).

4) Copia del Reporte de Examen Preliminar Internacional sobre la solicitud PCT
correspondiente a la misma invencién, junto con su correspondiente traduccién
al castellano.

5) J. MARSH: Advanced Organic Chemistry, tercera edicién, John Wiley and
Sons, new Cork, 1985, paginas 370-376.

6) A.R. KATRIZKY et al. J. Org. Chem., (1993) 58, 20886.

De la Sefiora Jefe,

Atenta

e ///M

UAN PABLO CADENA SARMIENTO
T.P. No. 57.492 del C.SJ.
C.C. 80.410.337 de Usaquén
Carrera 7 No. 16-56 piso 9

Bogot4, 15 de mayo de 2006

MEVig
Anexos
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Waterman, John Richard

Syngenta Limtied,

Intellectua! Property Depariment,

Jeaiott's Hill International Research Centre,

P.O. Box 3538
Barkshire RG42 6EY 1
GRANDE BRETAGNE

-

Applicatan No. Ral. Dale

00 919 009.1-2117 . PPD 50402/EPT 11.02.2003
Applicanl

Syngenta Limited

Communication under Rule 51(4) EPC

You are Infarmed that the Examining Division interxis fo grant a European patent on the basis of the above
application with the text and drawings as indicated below:

Taxi for the Contracting States:
ATBECHLICY DE DK ES FI FR GB GR IE IT LU MC NL PT SE

Deacriplion, pages:

2-110 as originally filed

1 as received on 18.07.2002 with letter of 16.07.2002
Claimas, No.:

1 {pari),2-12 as onginally filed

1 {pari) as received on 18.07.2002 with letter of 16.07.2002

A copy of the relevant documents is enclosed.

The title of the invention in the three official languages of the Eurcpean Patent Ofiice, the Intermational
patent classification, the designalad Contracting States, the registered name of the applicant and the
bibliographic data are shown on the attached EPO Form 2056.

You are requested within four months of this notification

1. tofile 1 set of translations of the claim{s) in the two other EPQ official languages;
EUR

Registered Letter

EPO Form 2004 07.02C8X
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2a. to pay the fee for grant including the fee for printing up to and including 35 pages;
Reference 007 715.00

2h. to pay the printing fee for the 36th and each additional page;
number of pages: 87

Reference 008 870.00
3. topay the edditional claim fee{s) (Rule 51(7) EPC);
number of claims feas payable: 0
Reference 016 0.00
Total amount 1585.00

Conceming the possibility of a request for accelerated grant pursuant to Article 97(6) EPC, reference is
made to OJ EPO 2001, 459,

If the grant, printing or claims fees are not pald, or the translations not filed, in due time the European
patent application will be deemad to be withdrawn (Rule 51(8) EPC).

For all payments you are requesied to use EPO Form 1010 or 1o refer io the relevant refarence number.

If additional coples of tha patent specification are requirad, you should requast this In writing and quote Fee
reference code 058 when making payment.

Transigtion of the priority document(s)

If the translation of the priority document(s), as required by Arlicle 88(1) EPC, or the declaration according
to Rule 38(5) EPC has not yet been filed, Form 2530 wlll be despaichad separately. The transtation is to be
filed within the above mentioned time fimit (Rule 38(5) EPC).

Note on paymeni of renewal foes

If a renewal ige falls due between notification of the present communication and the proposed date of
publication of the menticn of the grant of the European patent, publication will be efiected anly after the
renawal fee and any addiional fee have been pald {(Rule 51(9) EPC).

Under Arlicle 86{4) EPC. renewal fees are payabla {o the European Patent Office uniil the year in which
the mention of the grant of the European patent is published.

Pursuant to Article 65(1) EPC the following Contracting States require a translation of the specification of
the European patent in theirfone of their officlal language(s) {Rule 51{10) EPC), insofar this specification
will nol be pubiished In thelr/one of thelr official language(s)

- within three months of publication of the mention of such decision:

AT AUSTRIA FR FRANCE
BE BELGIUM GB UNITED KINGDOM
CH SWITZERLAND / LIECHTENSTEIN GR GREECE
CY CYPRUS m ALY
DE GERMANY NL NETHERLANDS
DK DENMARK PT PORTUGAL
ES SPAIN SE SWEDEN
FI  FINLAND TR TURKEY
Registered Letter

EPO Form 2004 07.02C8X
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- within six menths of publication of the menfion of such decision:

IE IRELAND

The date on which the European Patent Bullgtin publishes the mention of the grant of the European patent
will be indicated in the decision on the grant of the European patant (EPO Form 20086).

in cage of a valid extension the following Extenslon States require a translation of the claima in thelr official
language within three months after publication of the mantion of the grant of the Evropean patent:

AL  ALBANIA RO ROMANIA {requires transiation
LT LITHUANIA of the specification)

LV LATVIA Si  SLOVENIA

MK MACEDONIA :

The iransiation must be filed with the national Patent Offices of the Coniracling or Extension States in
accordance with the provisions applying thereto In the State concernad. Further defalls {(e.g. appointment
of a nafional represantative or Indication of an address for service within the country) are given in the EPO
Information brochure "National law relating to the EPC", and in the supplementary information published in
the Official Joumal of the EPQ, or avallable on the EPO websils.

Failure to supply such franslation to the Contracting and Extenslon States in ime and in accordance with
the requirements may result In the patent being deerned to be void ab initio in the State concemed.

Unless the EPO recelves prior instructions to the conirary, the fee(s) will be debited on the last day of the
perlod of payment. For further detalls see the Amrangamaents for the automatic debiting procedure {see
Supplement to OJ EPO 2, 2002).

Registered Leiter

EPO Form 2004 OF.02G5X
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Examining Divislon:

Chaiman: HELPS IM
2nd Examiner: OUSSET J
1st Examiner: FRITZM

Ruiz Femandez, J
For the Examining Divislon
Tel. No.: +49 89 2399-2152

Enclosure{s): Form 2056
120 Copies of the relevant documentis

Registered Letier

EPO Farm 2004 O7.02CEX



Richard Waterman Syngenta Limited Tel: +44 1344 414082
European Puicnt Aiomey ~ Intelleciual Property Dept Fax: +44 1344 481112
Jealott’s Hitl Imemalional
Research Centre
PO Box No 3538
Bracknell
Berkshire RG42 6YA
syngenta e o
www.syngeniacom
EUROPEAN PATENT OFFICE
D-80298 Munich
GERMANY EPO - Munich
69
18, Juli 2002
16 July 2002
European Patent Application No.00919009.1-2117
SYNGENTA LIMITED ]

Our Ref: PPD50402/EPT
Dear Sirs,

. | refer to the Communication pursuant to Article 96(2) dated 4 February 2002. A period of four months
was sat for reply and this was extended o six months In your Communication of 26 June.

The applicants are pleased to note that the subject matier of the claims s acknowledged to be novel and
also lo involve an inventive step if ceriain terms in the clalms are more precisely defined according to the
description at page 5line 4 - page 7 line 8. The applicants submit an amended claim 1 (pages 114,
114a and 114b) in which the passage relemed to by the Examiner has been inserted into the claim. An
amended page 1 is also enclosed. The amendments are shown In handwritten form on the relevant
pages of the application.

The applicants bellave that the application now fully meets the requirements of the EPC but if any
matters remaln outstanding the Examiner la requestad to contact the undersigned.

Yours taithfully & L}&j:_—,

Richard Waterman
Eurcpean Patent Attomay

ENC

Syngeota Limited - Registered in England No 2710846
Registered Office: Syngenta, Ewropesa Regional Centre, Priestiey Road,
Surrey Research Park, Guildford, Swrey GU2 7YH, United Kingdom.
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The present invention relates to azine and azole derivatives, to processes for
preparing them, to fungicidal, insecticidal, acaricidal, molluscicidal and nematicidal
compositions comprising them, to methods of using them to combat fun'gal diseases
{especially fungal discascs of plants) and to methods of using them to combat and control
insect, acarine, mollusc and ncmatode pests. .

Azolc and azinc derivatives are disclosed in W095/31448, W0O97/18198,
W098/02424 and WO98X)5670.

The present invention provides a compound of formula (f):

RR‘:‘O A—G (i)
Hl

wherein G is cither

R~ D

0 )]

where M' or M? is bonded 1o A; n is 0 or 1; A is optionally substituted C, s alkylcne,
optionally substituted Cy.4 alkenylene, optionatly substituted C» 6 alkynylene, optionally
substituted C,5 alkylenoxy, optionally substituted oxy(Ci.s)alkylene, optionally substituted
C,.6 alkylencthio, optionaliy substituted thio(C,.¢)alkylene, optionally substituted Cy.¢
alkylenamino, optionally substituted amino{C,s)alkylenc, optionally substituted {C;.¢
alkyleneoxy(C;.¢)alkylene], optionally substituted [Cy.s alkylencthio(C,.¢)alkylene],
optionally substituted [C,., alkylenesulfinyl(C, ¢)alkylene], optionally substituted {C;.5

43y
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(Ci-6)alkyl], optionally substituted [Ca.¢ alkynyl(C,.¢)alkyl], optionally substituted C;.,
cycloalkyl, optionally substituted C,.1o alkylcarbonyl, optionally substituted C,. 1o
alkoxycarbonyl, formyl, optionally substituted C,.jo alkylaminocarbonyl, optionally
substituted di(C,.jo)alkylaminocarbonyl, hydro};y. amino, optionally substituted C, 5
alkylamino, optionally substituted di(Ci.g)alkylamino, or optionally substituted
phenoxycarbonyl; R'® is hydrogen, cyano, nitro, optionally substituted Cy.¢ atkyl,
optionally substituted Cs.; cycloaikyl, optionally substituted (Ca g)alkenyl(C,_¢)alkyl,
optionally substituted (Ca-¢)alkynyl(C).)alkyl, optionally substituted phenyl,
optionally substituted heteroaryl, optionally substituted Cy.¢ alkylcarbonyl, optionally
substituted C).¢ alkoxycarbonyl, optionally substituted C,_¢ alkylamino, optionally
substituted di(C,.s)alkylamino, optionally substituted C;.¢ alkylcarbonylamino,
optionally substituted C,. alkoxycarbonylamino, optionally substituted C;.s alkoxy,
optionally substituted C,.s alkylthio, optionally substituied C,.¢ alkylsulfinyl,
optionally substituted C,.s alkylsulfony), optionally substituted arylthio, optionally
substituted arylsulfinyl, optionally substituted arylsulfonyl or Cy. acyloxy; R" is
hydrogen, halogen, nitro, cyano, optionally substituted C,.q alkyl, optionally
substituted Ca alkenyl, optionally substituted C;.5 alkynyl, optionally substituted Cs.;
cycloalkyl, optionally substituted C,.¢ alkoxycarbonyl, optionally substituted C,5
alkylcarbonyl, optionally substituted C¢alkylaminocarbonyl, optionally substituted
di(C).g)alkylaminocarbonyl, optionally substituted phenyl or optionaily substituted
heteroaryl; R'® and R" are, independently, optionally substituted C,.¢ alkyl or R'®and
R together with the N atom to which they are attached form a five, six or seven-
membered heterocyclic ring which may contain one or two further hetero atoms
selected from O, N or S and which may be optionally substituted by one or two C,¢
alkyl groups; R is hydrogen, optionally substituted phenyl, optionally substituted
pheny)(C).)alkyl or optionally substituted C).z alkyl; R is hydrogen, optionally
substituted pheny! or optionally substituted C,.g alkyl; and RZ and R® are,
independently, optionally substituted Ci.¢ alkyl or RZand R® together with the N
atom to which they are attached form a five, six or seven-membered heterocyclic ring
which may contain one or two further hetero atoms selected from O, N or S and
which may be optionally substitutcd by one or two Cy.6 alkyl groups;
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wherein the opiional substituents, when present, on the alkylenc, alkenylenc or
alkynylenc moictics are, subject to valency constraints, one or more of halogen, C;.

6 alkyl, Cy_s haloalkyl, C, 5 cyanoalkyl, C¢ alkoxy(C).5) alkyl, Ci¢ aikoxy. cyano, =0,
=NR* and =CR®R?, wherein R? is C,. alkyl, Ci. haloalkyl, OR? or RER®N;
where R* and R* are, independently, hydrogen, C,. alkyl, Cy.¢ alkoxy, Cy.
haloatkyl, cyano, Cy.s alkoxycarbonyl, Cy.¢ alkylcarbonyl ar RPR¥N; R¥ is C; 4
alkyl, Cy.6 haloalkyl or phenyl(C;.2)alkyl; R” and R are, independently, hydrogen,
Ci1 alkyl, Cy cycioalkyl, Cy. alkenyl(C,.g)alkyl, Cas alkynyl(Cy.s)ulkyl, Co6
haloalkyl, C, .6 alkoxy(C,.¢)alkyl, C,.s al'koxycamonyl((:...)alkyl. carboxy(C;.g)alkyl or
phenyl(C; 2)alkyl or R?® and R® together with the N atom to which they are attached
form a five, six or seven-membered heterocyelic ring which may contain one or two
further hetero atoms sclected from O, N or S and which may be optionally substituted
by one or two C,. ¢ alkyl groups; R* and R are, independently, hydrogen, Cy.q alkyl,
Ca cycloalkyl, Cag alkenyl(Cy.g)alkyl, Ca.s alkynyl(Ci.s)alkyl, Cy.5 haloalkyl, Ci.6
alkoxy-(C,.g)alkyl, Ci. alkoxycarbonyl(C,.s)alkyl, carboxy(C;.g)alkyl or phenyi(C;.
2alkyl; or R and R* together with the N atom to which they are attached form a
five, six or seven-membered heterocyclic ring which may contain one or two further
hetcro atoms selected from O, N or S and which may be optionally substituted by onc
or two C).¢ alkyl groups; and wherein each alkyt moicty is a straight or branched chain
and, when present, the optional substituents on alkyl are onc or more of halogen, nitro,
cyano, HO,C, C,.1o alkoxy (itsel( oplionally substituted by C,.(g alkoxy), aryl-(C.
4)alkoxy, C,.i0 alkylthio, Cy.io alkylcarbonyl, C;.i0 alkoxycarbonyl, Ct.¢ alkylamino-
carbonyl, di(C,.s alkyl)aminocarbonyl, (C,.¢)alkylcarbonyloxy, optionally substituted
phenyl, heteroaryt, aryloxy, arylcarbonyloxy, heteroaryloxy, heterocyclyl,
heterocyclyloxy, Ca7 cycloalkyl (itsclf optionally substituted with (C;.¢)alkyl or
halogen), C3 cycloalkyloxy, Cs.7 cycloalkenyl, Cy.s alkylsutfonyl, C,. alkylsulfinyl,
tri{Cia)aikylsilyl, 1ri(Cy.¢)alkylsilyl{Ci.q)atkoxy, aryldi(Ciq)alkylsilyl, (Ci.
Jalkyldiarylsilyl, triarylsilyl, =N-OR’ and =N-NR’R"; where R’ and R” arc,
independently, C,.¢ alkyl or C,¢ haloalkyl; and where the alkenyl and alkynyl moieties
arc in the form of straight or branched chains, and the alkenyl moictics, where
appropriate, can be of cither the (E)- or (Z)-configuration; and, when present, the
optional substituents on alkenyl or alkynyl are onc or more of halogen, aryl and Cy.5

P
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cycloalkyl; and whercin acyl is optionally substituted Cy. alkylcarbonyl, optionally
substituted C,. alkenylcarbonyl, optionally substituted Ca ¢ alkynylcarbonyl,
optionally substitutcd arylcarbonyl or optionally substituted hetcroarylcarbonyl; and
wherein halogen is fluorine, chlorine, bromine or iodine; haloalkyl groups are alkyl
groups which are optionally substituted with onc or more of the same or different
halogen atoms; aryl is phenyl, naphthyl, anthracyl, fluorenyl and indenyl; heteroaryl is
an aromatic ring containing up to 10 atoms including one or more heteroatoms
sclected from O, S and N; heterocyele and heterocyclyl are a non-promalic ring
containing up to 10 atoms including one or more heteroatoms selccted from O, S

and N; cycloalkyl is cyclopropyl, cyclopentyl and cyclohexyl and the optional
substitucnts for cycloalkyl are halogen, cyano and C,.; alkyl; cycloalkenyl is
cyclopentenyl and cyclohexcnyl and the optional substituents for cycloalkenyt are C,.3
alkyl, halogen and cyano; carbocyclic rings are aryl, cycloalkyl and cycloalkenyl
groups; and for substituted phenyl moieties, heterocyclyl and hetcroaryl groups the
substituents arc independently sclected from onc or more of halogen, Ci.¢ alkyl, Ci.6
baloalkyl, C;5 alkoxy(C,.¢)alkyl, C,.s alkoxy, Ci.s haloalkoxy, C,. alkylthio, C;.5
haloalkylthio, C,.¢ alkylsulfinyl, C,¢ haloalkylsulfinyl, C,. alkylsulfonyl, Ci.s
haloalkylsulfonyl, Cz 5 alkenyl, Ca 5 haloalkenyl, Cz.4 alkynyl, C37 cycloalkyl, nitro,
cyano, COzH, C, 5 alkylcarbony}, Cy.6 alkoxycarbonyl, R?R¥N or R*R¥NC(0)
wherein R R¥, R* and R arc, independently, hydrogen or C,.¢ alkyl; and wherein
dialkylamino substituents include those wherc the dialkyl groups together with the N
atom to which they are attached form a five, six or seven-membered heterocyclic ring
which may contain one or two further hetero atoms selected from O, N or S and which
may be optionally substituted by one or two C,.¢ alkyl groups; and when heterocyclic
rings arc formed by joining two groups on an N atom, the resulting rings are
pyrrolidine, piperidine, thiomorpholine and morpholine each of which may be
substituted by one or two (C;g)alkyl groups.

i
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D-80208 Minchen Patentamt Patent Office des brevets
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Waterman, John Richard Primary Exsetner
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Intellactual Property Depariment,
Jealott's Hill international Research Centre, Formaitties Oftlcer f Asnistant  +49 B9 2990-7271
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GRANDE BRETAGNE i
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Apphcafion No. Hof. Date
00 918 009.1-2117 . PPD 50402/EPT 04.02.2002
Applicart
Syngenta Limiied

Communication pursuant to Article 86{2) EPC

The examination of the above-identified application has revealed that it does not meet the requiraments of the
European Patent Corwention for the reasons enclosed harewith. i the deficlencies indicated are not rectified
the application may ba refused pursuant to Article 87(1) EPC.

You are inviled to fie your observations and insofar as the deficiancies are such as io be rectiflable, to correct
the indicated deficiencles within a period

of 4 months

from the notification of this communication, this period being computed in accordance with Rutes 78(2) and
83{2) and (4) EPC.

Amandments fo the description, claims and drawings are to be flled where appropriate within the said perlod
in three copler on separatie sheets (Rule 36{1) EPC).

Fallure to comply with this Invitstion in due time will result in the appliication being deemed to be
withdrawn {Articla 96(3) EPC).

FRITZM
Primary Examiner
for the Examining Division

Enclosura{s): 3 pagofs reasons (Form 2906)

Reglstered Letter

BP0 Forn 2001 DB.00CEX
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Banchald/Protokoll {Anings) Communication/Mimries (Annsx) Nottfication/Proche-verbal (Annaxe)
.0)) e’ 04.02.2002 bl 1 rania: 00 919 009.1
Natn Faullla Demancia n®:

The oxamination is being carried out on the following application documants:

Text for the Contracting States:
AT BE CHLICY DE DK ES Fl FR GB GR IE IT LU MC NL PT SE

Description, pages:
1-110 as originally filed
Claims, No.:

1-12 as ofiginally filed

1. The foliowing document {D1) is referred to in this communication; the numbering
will be adhered to in the rest of the procedure:

D1: WO 95 31448 A (DOWELANCO) 23 November 1995 (1995-11-23)

2. The present application discloses compounds of the general formula (I) (claims 1-
8), a process for the preparation thereof (claim 9), compositions thereof (ciaim 10}
and a method of combating and controlling fungi (claim 11) or insects, acarines,
nematodes and molluscs (claim 12) by applying the compounds of formula (1).

3. D1 discloses the compounds (1), (2) and (3) which are used both as insecticides
and fungicides (cf. D1, p. 1, "field of the invention"™) the structure of which is
comparable with the structure of the compounds (1) according to the prasent case.
The compounds (I) according to the present case in which G designates (i) can be
distinguished from the compounds (1) and (2) described in claim 1 of D1 insofar
as the latter do not comprise a bridging moiety A. Furthermore the group Z in the
compounds (1) and (2) according to D1 may be an aryl or heteroaryl rest, how-
ever it is not defined as a bicyclic aryl comprising a benzo moiety condensed with
a 5-membered ring comprising at least 2 nitrogens in neighbouring positions (cf.
the definition of the group Z in claim 1 of D1; p. 95, line 1 - p. 97, line 25).

The compounds (I} according to the present case in which G designates (i) can

EPO Fosm 2308 01.MCBX
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.0)) o 04.02.2002 St 2 ;00919 009.1
Mate Fauila Damnnde n*:

be distinguished from the compounds (3) described in claim 1 of D1 by the mea-
ning of the group Z.

in tables 1, |l and Iil dispiayed on p. 19 - p. 36 of D1 (which are exemplifying the
compounds (1), (2), (3) desribed therein) in only one of 276 listed compounds the
group Z is a bicylic aromatic system (i.e. naphthyl in ex. 34) while in the other
examples Z designates a (substituted) phenyl group.

Thus the subject-matter of claim 1 according to the present case is novel in the
sense of Article 54 EPC.

4. The problem of the present application was to provide further compounds which
can be used as both pesticides and inseclicides.

This problem has been solved, as was can be seen in the description (cf. ex. 5
and 6).

Closest prior art is D1

Due to the structural differences outlined above the compounds (I) according to
the present case cannot be considered obvious for a person skilled in the art

An inventive step in the sense of Article 56 EPC would therefore be acknowledged
for the subject-matter of claims 1-12, if the terms "optionally substituted”, "aryl”,
"heteroaryl”, "heterocycl”, "heterocyclyl™, "acyl", "cycloalkyl®, "cycloalkenyl® em-
ployed in ciaim 1 were precised in accordance with the definitions as given in the
description on p. 5, ines 4 - p. 7. line 9 (Art. 6 PCT).

5. When filing amended claims the applicant should at the same time bring the de-
scription into conformity with the amended claims. Gare should be taken during
revision, especially of the introductory portion and any statements of problem or
advantage, not to add subject-matter which extends beyond the content of the
application as originally filed (Article 123(2) EPC).

EPQ Formn 200C 01.9105X

\\
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X Boscheld/Protokoll (Aniage) Communicstion/Minutos {Annex) Noilication/Prochs-varbal (Annexs)
g) ' 04.02.2002 o 3 i 00919 009.1
Dwin Faulla Domands n*:

In order to facilitate the examination of the conformity of the amended application
with the requirements of Article 123{2) EPC, the applicant is requested to clearly
identify the amendments carried out, irrespective of whether they concern amend-
ments by addition, replacement or deletion, and to indicate the passages of the
application as filed on which these amendments are based.

If the applicant regards it as appropriate these indications could be submitted in
handwritten form on a copy of the relevant parts of the application as filed.

EPD Form 2908 01.81C8X
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applicant's address.

The correct address is:~ Fernhurst, Haslemere, Surrey GU27 3JE.
Please correct the address on all applications in the name of Syngenta Limited.
Thank you for your co-operation in this matier.

Kind regands.

Yours faithfully

T o

Jean Cleaves

European Grant
MEWBURN ELLIS

- BM. Kremer
JE. Cripps
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1. This inlemnational praliminary examination report has been prepared by this Intemationa! Preliminary Examining Authorlly
and Is transenitted to the applicant according to Article 38.

2. This REPORT consists of a iotal of 5 sheets, including this cover shest.

O This report is aleo accompanied by ANNEXES, Le. shests of the deacription, claims and/or drawings which have
been amended and ara the basls for thes report and/or sheets contalning rectifications made before this Authorlly
(see Rule 70.16 and Section £07 of the Administrative nstructions under the PCT).

Theaa annexea conelet of a total of sheets,

3. This report conteins indications relatwg 1o the following tems:

1 B2 Basleof the report
I O Promy
i O Non-establishment of opinion with regard ta novelty, inventive step and industrial applicability
v O Lackof unlty of invention
Vv B Ressoned statement under Article 35(2) with regard 1o novelly, inventive step or indusirial applicabity:
cltations and explanations suporting such staternent
Vi O Certain documents clied
vi O Centain defects in the inlsmational appilcation
vii B Gerinin obssrvations on the intemetional appiication
Daie of submission of the demend Data of compistion of this report
07/08/2000 18.01.2001
Name and maling ucciress af the inlemationsl Authorizad oficer
preliminary exemining authorlty:
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D-80208 Munich Fitz, M
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT International application No. PCT/GB00/01272

i Basls of the report

1. This report has been drawn on the basis of (substiide sheels which have been fumished to the recelving Olfice in

rasponse 1o an invitation undsr Article 14 are referred (o in this report &5 “originally fled” and are not annexed to
the report since they do not contain amandments (Rulas 70.16 and 70.17).):

Description, pages:

1-110 as originally fied
Claims, No.:

1-12 as originally filed

2. Whh regard to tha language, afl the elamenta marked above were avallable or fumished to this Authority In the
languags in which the intemational application was filed, uniess otherwise Indicated under this item.

These slements wers available or fumished to this Authority in the following language: , which Is:

O the language of a translation fumishad for the purposes of the intamational search (under Ruls 23.1(b)).

O the language of publication of the international application (under Rule 48.3(b)}.

O ihe language of a translation furnished for the purposas of international prefiminary examination {(under Rule
55.2 and/or 55.3).

3. with regard to any nucleotide and/or amino acld sequence disciosed in the intemational application, the
intemational preiiminary examination was casried out on the basis of the sequence lsting:

contained In the intemational application in written form,

filed together with the intemational appiication In computer readable form.
fumished subsequently 10 this Authorfty in written torm.

fumished subsequantly to this Authority in computer readable form,

The statement that the subsequently fumished written saquence lsting doss not go beyond the disclosire in
the intemational application as flled has been fumished.

The statement that the iInformation recordad In computer readable form is identical to the written sequence
Hating has been fumnished.

O oooOooan

amancments have resuited in the cancellation ol

the description, pages:
the claims, Nos.:

the drawings, gheels:

a CIEIEI?

This report has been established as H (some of) the amendments had not been made, since they have been
considered to go beyond the disclosure as filed (Rule 70.2(c)):

Ensm DNTADE AN e | VAR @haat 44 1 kb 1000
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT Intemational application No. PCT/GB00/01272

(Any repiscament sheet conlaining such amendments must be réferrad 1o under em 1 and annsxed io this
report.)

6. Additional observations, If necessary:

V. Reasoned statement under Article 35(2) with regard to novelty, inventive sisp or Industrial applicability;
citations and expianations supporting such statemsnt

1. Statement
Noveity {N) Yes: Claims 1-12
No: Cialms
inventive step (IS) Yes: Chlms 1-12
No: Claims
Industrial applicabiiity (IA} Yes: Claims 1-12
No: Claims

2. Chations and explanations
see saparate sheot

VIil. Cartain chservations on the International application

The following observations on the ciarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:
soe separste shest

From DRTAPEAMNG Mavaa LA Ghant A £ hde 16000



INTERNATIONAL PRELIMINARY Intemnational application No. PCT/GB00/01272
EXAMINATION REPORT - SEPARATE SHEET

Re ltom V
Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step
or industrial applicabllity; citations and explanations supporting such statement

D1: WO 95 31448 A (DOWELANCO) 23 November 1995 (1995-11-23) cited in the
application

The present application discloses compounds of the general formula {l) (claims 1-8), a
process for the preparation thereof (claim 9), compositions thereaof (claim 10) and a
method of combating and controlling fungi {(claim 11) or insacts, acarines, nematodes
and molluscs (claim 12) by applying the compounds of formula (l).

D1 discloses the compounds (1), (2) and (3) which are used both as insecticides and
fungicides (cf. D1, p. p, “field of the invention") the structure of which is comparable
with the structure of the compounds (I) according to the present case.

The compounds (I) according to the present case in which G designates (I) can be
distinguished from the compounds (1) and {2) described in claim 1 of D1 insofar as the
latter do not comprise a bridging moiety A. Furthermore the group Z in the compounds
(1) and (2) according to D1 may be an aryl or heteroaryi rest, however it is not defined
as a bicyclic aryl comprising a banzo moiety condensed with a 5-membered ring com-
prising at least 2 nitrogens in neighbouring positions (cf. the definition of the group Z in
claim 1 of D1; p. 85, line 1 - p. 97, line 25).

The compounds (I) according to the present case in which G designates (ji} can be di-
stinguished from the compounds (3) described in claim 1 of D1 by the meaning of the
group Z.

In tables |, Il and il displayed on p. 19 - p. 36 of D1 (which are exemplifying the com-
pounds (1), (2), (3) desribed therein) in only one of 276 listed compounds the group Z
is a bicylic aromatic system (i.e. naphthyl in ex. 34) while in the other examples Z de-
signates a (substituted) phenyl group.

Thus the subject-matter of claim 1 according to the present case is novel in the sense
of Article 33(2) PCT.

The problem of the present application was to provide further compounds which can be

Enmn BATIBAnsmin DhandtdfAn el 43 TV Al 4R
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INTERNATIONAL PRELIMINARY Intemeational application No. PCT/GB00/01272
EXAMINATION REPORT - SEPARATE SHEET

used as both pesticides and insecticides.
This problem has been solved, as was can be seen in the description (cf. ex. 5 and 8).
Closast prior art Is D1

Due to the structural differences outlined above the compounds (I} according to the
presant case cannot be considerad obvious for a person skilled in the art

Thus an inventive step in the sense of Article 33(3) PCT can be acknowledged for the -
subject-matter of claims 1-12.

Re ltem Vill
Certain observations on the International application

The meanings of the terms "optionally substituted®, "aryl", "hetercaryl®, "hetarocyc!®,
*heterocyclyl’, "acyl®, “cycloalkyl®, "cycloalkenyl® employed in claim 1 should be pre-
cised in accordance with the definitions as given in the description on p. 5, lines 4 - p.
7, line 9 (Art. 6 PCT). This can be done when entering the Regional/European Phase.

o WYY e e e it e o ok FA P & o S s e



TRATADO SOBRE COOPERACION INTERNACIONAL
EN MATERIA DE PATENTES

PCT

INFORME DE EXAMEN PRELIMINAR INTERNACIONAL

(Articulo 36 y Regla 70 PCT)

No. de Expediente del Solicitante o

Apoderado PROCEDIMIENTO  Véase comunicacion sobre el envio del Informe
PPD 50402/WO0 POSTERIOR iy o itemacional (Formuerio
No. Solicitud Intemacional Fecha Inlemacional de Presentacion Fecha de Prioridad
(diadmes/alio) {diaimes/ario)

PCT/GB00/01272

_ __ 04/04/72000 20/04/1999
Claslficacibn ntemnacional de Patente (IPC} o Clasificacin Naclonal e IPC
CO7D 417112
Solicitante
ZENECA LIMITED y colaboradores

Esios snaxos comprenden en lolal do

1. Esis Infonme de sxaman prefiminar inmecional fue elaborado por ka Oficina Encargads daf Examen Preliminar (ntsmacional y se
onvia al solickants segiin Articuio 38.

2 Exn INFORME comprondeiniotafde 5 hojes, Inclusive esta poriada
D Adermds so adjuntan ANEXOS al informe; en este ca20 3o tafa de hojas con descripcionas, relvindicaciones yo dibujos,

qua se modificaron y que siiven de base a esie injorme, yo hojes con cormceionas afectuusdas por esta oficina (véase
Regla 70.16 y Seccién 607 de lss Inziruccionss adminizirativas ol PCT).

hojes.

XOO XOOOX

§S5s <2m=-

3 Emte infonme confiene daios con respecto a los sigulantes purios:

Sin elaboraciin de un dictamen acbre novedad, aciividad inventive y posiifidad de aplicecion indusiriel
Unifonmicad deficlenta de ta invencidn

Daciancin jusiificada seg(n Articulo 35(2) con respecio s la novedad, Ia actividad inventiva y I posbiidad de
aplicacion industriel: documanios ¥ explicaciones que susientan ests daclaraciin
Clorios documeTios snumarados

Ciortas deficiencias cel ragieiro inlsmacional
Clertay cbservacionss relacionadas con in soliciud intemacionsl

Facha de presentacidn de 12 peticion
07/08/2000

Fecha de la praparacién de este informe
18.01.2001

prekminar Intemacional:
Oficina Europea da Patentes
D- Munich

Fax: +48 89 2390 - 4465

Tel. +49 80 2389 - 0 Tx: 523858 apmu d

Nombre y direccién postal de la autoridad que realiza el examen | Emplsado Auforizado

Fritz, M.
Toléfono No. +49 89 2389 - 2762

Formulario PCTAPEA/409 (hoja de portada) (Enero 2004)
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INFORME DEL EXAMEN PRLIMINAR
INTERNACIONAL Solicitud Internacional No. PCT/GB00/01272

|. Base para este Informe.

1. Respecto a los elementos de la solicitud intemacional (Las hojas de reemplazo que han
sido entregadas a la oficina receptora en respuesta a una invitacin bajo el Articulo 14 se
referencian en éste informe como “entregadas originalmente” y nos anexadas a este informe
ya que no contienen enmendaduras (Reglas 70.16 y 70.17)):

Descripcién, piginas

1-110 como se entregaron originalmente
Relvindicaclones, No.:

1-12 como se entregaron originalmente

2. Respeclo al Idioma, todos los elementos anteriormente marcados estaban disponibles o
fueron suministrados a esta oficina en el idioma en el que se entregd la solicitud internacional,
a menos que se diga lo contrario en este punio.

Estos elementos estaban disponibles o fueron entregados a esta oficina en el siguiente idioma
los cuales son

0] Elidioma de la traduccién entregada para propésitos de la bisqueda intemacional

(Regla 23.1 (b)).
O Elidioma de publicacion de la solicitud intemnacional {bajo la Regla 48.3 (b))

O Elidioma de la traduccion entregada para propésitos del examen preliminar intemacional
(bajo las Reglas 55.2 yfo 55.3

3. respecio a cualquier secuencia de nucleétido y/o aminoécidos divulgados en esta
solicitud internacional, el examen preliminar intemacional se realizd sobre la base de la
secuencia;

contenida en la solicitud en forma impresa

entregada junto con la solicitud internacional en una forma legible en un computador
suministrada subsiguientemente a esta oficina de forma escrita

suministrada subsiguieniemente a esta oficina en forma legible en un computador

la declaracién que la secuencia escrita suministrada no va més all4 de lo divuigado en Ia
solicitud intemacional como se entrego ha side suministrada

La declaracion que la informacion registrada en la forma legible a computador es idéntica
a la secuencia escrita ha sido suministrada.

4, [0 Las comecciones han resultado en la cancelacién de:

O O0000

O ladescripcion, paginas:
O las reivindicaciones, Nos:
O los dibujos, hojas:

5 [0 Este informe ha sido admitido como si (algunas de) las enmendaduras no hubieran
sido hechas, ya que se considera que estas van més alla de la divulgacion preliminar,

como se indica el Apartado Suplementario {(Regla 70.2 (c)):

Formulario PCTAPEA/409 (Enero 2004)
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INFORME DEL EXAMEN
PRELIMINAR INTERNACIONAL No de Solicitud Internacional PCT/GBOMV01272

(Cualquier hoja de reemplazo que conlenga dichas enmiendas debe ser referenciada
bajo el asunto 1 y anexada a este informe.)

6. Observaciones adicionales, de ser necesarias:

V. Declaracion concluyente bajo el Articulo 35(2) con respecto a la novedad, el nivel
inventivo o la aplicabllidad industrial; las citas y explicaciones que sustentan dicha
declaracién

1. DECLARACION

Novedad (N} Si.  Reivindicaciones  1-12
No: Reivindicaciones

Nivel inventivo (IS) Si:  Reivindicaciones 1-12

No: Reivindicaciones
Aplicabilidad Industrial (1A) Si:  Reivindicaciones  1-12
No: Reivindicacicnes
2. CITAS Y EXPLICACIONES

Viil. Clertas observaciones sobre la solicitud Internacional

Se hacen las siguientes observaciones sobre la claridad de las relvindicaciones, descripcion,
y dibujos o sobre la pregunta si las reivindicaciones estan completamente sustentadas por la
descripcion:

Ver hoja aparte

Formulario PCT/IPEA/400 (Enero 2004) l/
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INFORME DEL EXAMEN Solicltud intemacional No. PCT/GB00/01272
PRELIMINAR INTERNACIONAL - HOJA APARTE

Re ltem V

Declaracién justificada bajo la Regla 66.2(a)(ii) respecto a la novedad, aitura
inventiva o aplicabllidad industrial; citas y explicaciones que sustentan tal
declaraclén.

D1: WO 85 31448 A (DOWLANANCO) 23 de noviembre de 1985 (1895-11-23)
citado en la solicitud.

La presente solicitud divulga compuestos de férmula general (I) (reivindicaciones 1 —-
8), un proceso para la preparacion de los mismos (reivindicacién 8), composiciones
de los mismos (reivindicacién 10) y un método para combatir y controlar hongos
(reivindicacion 11) o insectos, &caros, neméatodos, y moluscos (reivindicacién 12)
aplicando los compuestos de la fdrmula (1).

D1 divuilga los compuestos (1), (2), y (3) los cuales se ulilizan tanto como
insecticidas y fungicidas (ver D1, pp "campo de la invencién®) la estructura de los
cuales es comparable con la estructura de los compuestos (l) de acuerdo con el
presente caso.

Los compuestos (I) de acuerdo con el presente caso en los cuales G representa (i)
pueden diferenciarse de los compuestos (1) y (2) descritos en la reivindicacién 1 de
D1ya que estos Gltimos con comprenden una mitad de puente A. Més aun, el grupo
Z en loa compuestos (1) y (2) de acuerdo con D1 pueden ser un arilo o heteroarilo,
sin embargo no se define como un compuesto biciclico que comprende una mitad
benzo condensada con un anillo de 5 miembros que comprende al menocs 2
nitrégenos en posiciones vecinas (ver la definicion del grupo Z en la reivindicacién 1
de D1; p. 95,linea 25).

Los compuestos (I) de acuerdo con el presente caso en el cual G significa (i) puede
diferenciarse de los compuestos (3) descritos en la reivindicacién 1 de D1 por el
significado del grupo Z.

En las tablas 1, Il y Ili mostrados en la p. 19 — p. 36 de D1 (los cuales son los
compuestos ejemplificantes (1), (2), (3) descritos aqul) en solamente unc de los 276
compuestos listados el grupo es un sistema aromdtico biciclico ( en otras palabras,
naftilo en el ejemplo 34) mientras que en los otros ejemplos Z designa un grupo
fenilo (sustituido).

Por lo tanto la materia de la reivindicacion 1 de acuerdo con el presente caso es
novedosa en el sentido del Articulo 33(2) del PCT.

El problema de la presente solicitud era el de proporcionar compuestos adicionales

Formulario PCT/Hoja Aparte/409 (Hoja 1) (EPC- Abril 1997)



INFORME DEL EXAMEN Solicitud intemacianal No. PCT/GB00/01272
PRELIMINAR INTERNACIONAL - HOJA APARTE

que pueden ser utilizados tanto como pesticidas e insecticidas.

Este problema ha sido resuelto, como podemos ver en la descripcion (ver ejemplos
5y 6).

El arte previo méas cercano es D1.

Debido a las diferencias estructurales delimitadas amiba los compuestos () de
acuerdo con el presente caso ho pueden considerarse como obvios por la persona
con habilidad en el arte.

Por lo tanto puede reconocerse la altura inventiva en el sentido de Articulo 3383) del
PCT para la materia de las reivindicaciones 1 — 12.

Re Item Vil

Ciertas observaciones sobre la solicitud internacional.

El significado de los términos “opcionalmente sustituido®, "arilo®, heteroarilo”,
heterociclo®, "heterociclilo®, "acilo”, “cicloalquilo®, “cicloalquenilo® empleado en la
relvindicacién 1 deben precisarse de acuerdo con las definiciones como se dan en la

descripcion en la pagina 5, linea 4 — pagina 7, linea 9 (Articulo 6 del PCT). Esto se
puede hacer cuando se ingrese a ia fase Regional/Europea.

Formulario PCT/Hoja Aparte/409 (Hoja 1) (EPO- Abril 1997)
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Y

The reaction can also be used synthetically for the of wwonstrues, thovi ) 1 general arc often prosected by conversion to swdes The treatment of acyl halsdos

geverally not high * An improved procedure has been reported * When seco ' . ‘nitnide gives N,N-ducyl amudes (tnacylamurnies) "™

mvolved, the adduct cannot lose two moles of HC1 Instead it 18 hydrolyzed to an N, . IRCOC! + LL,N —» (RCOLN

ons proceed by the tetrahedral mechanum *
99, 165, 51, 76, 208, 278, 328, 453, ITI, 167, 375, 415, 488, 490 613, IV, 339, 411,

c.._?._N?_, —_— ...,'.__. e, 780; V, 201, 336, S4, 88, 59, 195, 60, 72, 61, 17 See alsc OS 61, 71
Ci II . . von of Amines by Anhydndes
0S 88, 96 ‘ . fAmino-de-acyloxy-substitution

I—E—O—C—l' + NHy — —(ﬁ‘—NH, + R'COOH

B Attack by NH,, NHR, or NR, at s Acyl Carbon*™ ! i o

sumilar x scope and mechanism to 0-54, can be camed out with ammonia of pamary
m-ﬂmvu,mmnmdwimmmmylhoﬁnmwb.mwhich
bed to the gea Thus 13 esp iy easy with cyclic anhydndes, which

0-54 Acylation of Amines by Acyl Halides
Amino-de-halogenstion

RCOX + NH,~— RCONH, + HX

mmtumlmmmmmuummutvuymm‘ﬁx [2]
of arudes * The reaction 18 highly exothermic and must be carefully controlled, usally, |
or dilution Ammana gives unsubstitutcd amides, pnmary anunes give N-substiutod d C ) <
secondary amines give N,N-disubstituted anudes Arylanunes can be sunilarly acyla f*""s—' q }‘“
cases aqueous alkah is added to combime with the hiberated HC Tius 15 called

Baumann procedure as w 9-22 v % ‘l)

Hydrazine and bydroxylamine also react with acyl halides to give, respectivoly;
RCONHNH,* and hydroxamic acids ROCONHOH,* and these compounds are oft
way When phosgene 13 the acyl balide, both aliphatic and aromatic pamary amines
formamides CICONHR that lose HCI to give 1socyanates RNCO “° This 15 one of the m

nmﬁmm.mhunmmmuﬁm,uumkufmemﬂnmn
oxyhc scd anymmmwimunulmnhwnbmmvcu-alkyla
des, if umwmumwﬂf«uﬂ-"m+
— RN(Ac), + Mg(OH); + H,.
wm_‘v“uu-m pound (see p 487), ammes can be formylated
mdm&&dmﬂhﬁnﬂmﬂcm-mmdm
fcctic anhrydnde Acctamides are not formad with these reageats Secondary smuncs can
huwdnmmwmhmmwmuw
W The crown ether complexes the prmary alt, p i while
condu ammomum salts, which do not fit easily to the esvity, sre free to be acylated
457, X, 11, I, 151, 456, 661, 813, IV, 5, 42, 106, 657, V, 27, 373, 650, 944, 973,

ncn,——o—ﬁ—u+nm——-m1,—o—tﬁ'—m O of Amines by Acds
| ‘

igoe 2 review of wonledles sce d Wasbouky, Prep Proced Im 12, 203-311 (1
yjsber smd :

P— org RCOOE + NH,— RCOO- NH,* =% RCONH,
Goknl, Tetrakedvon Lewe. 1637 (1972) Weber, Gokel, snd Ugl Axprw Chen. It Ed. Engl.

achs are treated with smmonsa o anunes, saits are obtamed The salts of ammonia

Maxtay, Tetrahedron 6, 88 (1959); Praske! Fower, sod Bank Tetrmhadron Len ™75
9For & review, ace Challls and Buther in Paced, Ref' 309 pp. 279-290 . " Biancherd, sad Kosmg, J Org Chaw. 38, 671 (1965)
iFor review, ace Beckwih, in Zabicky Ref 435, pp. 73-185 Ref 413, Rel 604, p. 183, Bender sad Jowes, J Org Chems. 37, 3771 (1962)
SSFor a review of irydraadcs sce Paulsen and Stoye, s Zaincky, Ref 4SS5, pp. 513600 Muwnuhlmdnﬂhwqmd-

"m-wm-rmm.m Commam. 13, 10353 (1983) ‘with a maixed ssbydride of anotaer amiso ackd, s Albertios, Org React 12, 157-385 (1962)
ctioes of -d

SFor rynews of the praparation Y o e . R vl of raides, soe Whoeler and Sossdo, in Zablcky Ref 455, pp. 135-381 Hargresvas Pritchard, and Dave
and Utrich, pp. 615318, and Drobeica Kristiln ind Angustin pp. 1003-1221, Ja Patm *“The Chemisty of, . 78, 439469 (1970) {eychic ipndes).
Thelt Thio Dervetives * ¢ 2, Wiey New York, 1977 A R ¥htivic, Nokde, Thores, and Lawesson, Ball Soc Chim Bely ¥1, 621 (1578)
®ePor cxnmples, ace Ozakd, Chom. Rev 72, 451496 (1572) 457460 For a review of the indwstrfal PR hmd-m.“ﬂ,ﬂdhﬂ:nﬂ wcid, 000 Vhesstra, Zwikker
.

,
Isocyssetes by this reaction ase Twitchest, Chew. Soc Rev 3, {120 Dessth, Recd J R Nesh Chom Soe 181 240 el

SKurhs et fwskum, Org Synh 99, 195



——

372  AIIPHATIC NUCLEOPHILIC SUBSTITUTION

ummwumduymmmhwmlyudwmmds.‘hnﬂnmeﬂndulmmvm
than 0-54, 0-58, and 0-57™ and 1s scldom of preparative value Lactams are produced fairly casily ¥
from y- or 3-amuno acids, ™ € § . F

CH,— CH—CH,—CH;—COOH —> CHy’ [; ~0

NH, H

»

Although treatment of acids with amines does not directly give armdes, the reaction can
mmwmmmuumwmﬂuhﬂymwn:mdmplm‘w.,
the most important of which 15 dicyclohexylcarbodumide Tius 15 very convenent and 15 used™
ymdulmpemdesymhem"Theme:hnumupmblblylhenmeumo-uupmdnm
of 96, This intermediate 15 then ked by another molecul nfRCOO'mglverhenllydrlh
(RCO),0, which 15 the actual species that reacts with the amine %

n
Il

) . N
R—C~ 05 C=NB—CHy, + n—c—l_s? = l—c—o—f—n + DHU
3 ~ llm t') e 0

|
96 CH,

mmmmmmmmmmmmmmnﬂmmmmj
mnmmmu’“mﬂ.ﬂ'mymundmhm.p 350),* which behaves asm
o-umdhsbeenmedprqmdesymhlu.’“m,"'m’“lnlﬁlrylchlmdemmdesoﬂ
chlorosulfonyl ssocyanate,*® P,I,,"* pyndimum salts-Bu,N,™ and a nuxture of Bu,P and PRCNO:
Certamn dicarboxyhic acids form amides simply on treatment with pnmary aromatic amines In

cuuthecydwuhydnd:ummmndlmwuhmmﬂymbdbylhem
Acids can also be converted to amides by heatnng with amides of carboxylic acids (exchan

WiFor exmmple see Mitchell aod Reld, J Am. Chem Soc 53, 1879 (1931).

*Ror & review of amide formation from carboxylic aclds, ses Beckwith, m Zabacky, Ref 455 pp- 105-109 ~

See, for example, Bladé-Font, Tetrahedron Lart 21, 2443 (1980) d

Wipoe reviews of poptde synthesis with dicyclobexylcmbodiimide and ather coupling agents, see Albertson, Ref, |
pp 205-218; Kisusacr snd Bodensky 453-463 (1972) o

Ty was first wead this way by Shochan and Hess, / Am. Chem. Soc 77, 1067 (1955). ¥
m_’i\:nt-ﬁ--,#uﬁ soe Grosa and Meieshofer *“The Peptides, * 3 vois  Academic Prem New
1979-1981 3

" Schimler and Zaim, Cheme. Ber 95, 1076 (1962); Robek and Feltler J Am. Chem. Soc 96, 1606 (1974) Thaes
evidence thet some of the 96 s converted to products by another mechanism See Rebek and Foider J Am. Chems.
4082 (1973

™ For some other methods, see Bellox: and Malek, J Am Chen. Soc 99, 1651 (1968); Tam, Oine, and lacue, §)

1% (1975); Algner and Teornhedron Lett 3325 (1978); Noumachwander Fabwmi, and Licohasd, Helv. CANE

Marquanfing,
mll.::lmmn—n.xhﬂu Puknds, Tensbe, sad Kotaka, Bull Chem. Soc Jpn. 51, 1866 (1978), and ref
listed In "
Tipga sad Andarson J Am. Chem Soc 82, 4596 (1960).

Clark,
Miks, Shahh and Herd, J Am. Chem.
990w exemole. see Schundbeuor, Monatsh Chem 99, 1799 (1968)

b macnows 373

;nlmum,wmm_g"m kl-s-s_;

A

RCOOH + Ph,PONH, —» RCONH, + Ph,POOH

RCOOH + B(NR;), — RCONR;

n imp techmque, d dbyR B Memifield i 1963 and since used for the synthesis
e 'many peptides,™ 1s called solid phase synthess or poly upported synthesis ™ The
S ed are the same a5 1n ordinary synthesis, but one of the 1s anchored onto a solid poly

example, if 1t 1s deswred to couple two ammo acids (to form a dipeptide), the polymer selected
ht be polystyrene with CH,Cl side chans (Fig 1 99) One of the amino ecids, protected by
+butoxycarhonyl group (Boc), would then be coupled to the side chawms (step A) It 15 not
sary that all the side chains be converted, but a random selection of them will be The Boc
13 then removed by hydrolysis with tnflucroacetic acid 1 CH,Cl, (step B) and the second
acid 15 coupled to the first, using DCC or some other coupling agent (step C) The second
oc group is removed (step D), resulting 1n a dipeptide that 1s still anchored to the polymer If
dipeptide 18 the deswred product, it can be cleaved from the polymer with HF (step E) if a
nger pepude 1s wanted, addional amino acads can be added by repeating steps C and D
‘The bastc advantage of the polymer support techniques 1s that the polymer (including all chans
ched to 1t) 18 easily separated from all other reagents, because 1t 1s insoluble 1n the solvents
d Excess reageats, other reaction products (such as DHU), side products, and the solvents
hemselves are quickly washed away Punfication of the polymenc species (such as 100, 101, and
2) 13 rapid and complete In some cases the process can even be automated,™ to the extent that
or more amuno acids can be added to a peptide chain m one day Commercial automated peptide
hizers are now available
g Although the solid phase techmique was first developed for the synthesis of chamns and
:mwﬂuﬁhuhﬁuw.nhnﬁn“uﬂﬂmmﬁuﬂﬂm
karides and polynucieotides The technique has been applied less often to reactions 1n which only
m:nnhmhw#wplu(m:peumsyuﬂuu).hnmenmphh.nhuu-

L 3, 82, 111, 172, 327, I, 65, 562, I, 95, 328, 475, 590, 646, 656, 768, 1V, 6, 62,
3, V, 670, 1070 Also see OS II, 360, 56, 88

J Gen. Chem. USSR 29, 2052 (1999) Sec also Kopeck§ and Smefkal

Les Synth. Comornmn 9, 31 (1979) -

Pelter and Leviat, Tesrakedron 26, 1545, 1899 (1970)
"=Tor roviows of solsd phase peptide synthesis -I-q‘ﬁlhﬂﬂ 1-284 and Fridkin

u#muw.hmm nod Boeder, nrm& 3Mded wvol z.ﬁnm
2 Por mooographs on solid phese synthesis in general, see Mathur Narang, sad Willisss !Hy-n-mh'm
h Reactious in Organie Synthesis,™
402-414 (1983) Pillu and Mutter Top. Cwrr Cheme. l&.
, 557-587 (1981); Akelsh, Synthesir 413-438 (1581) Rebek,
401-422 481-S00 (1979) Neckers, CHEMTECH 108
Krem, Pure Appl Chem. 43,

-

1); Préchet, In Hodge and Sherringmn, Ref 724, pp. 293-
Rev 3, 64-85 (1976)

-
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REACTIONS
087 Acylation of Amines by Esters
Amino-de-alkoxylation kt S{ "

RCOOR’' + NH,— RC NH, + R' H

The conversion of esters to amudes 18 & useful reaction, and unsubsttuted N-substituted, and N,N-
disubstituted amides can be prepared this way from the appropriate amine ™ Both R and R’ may
be alkyl or aryl An especially good leaving group 15 p-nitrophenyl The reaction 1s particularly
useful because many esters are readily avalable or easy to prepare even in cases where the
corresponding acyl halide or anhydride 15 pot In another procedure esters are treated with di-
methylalununum amudes Me,AINRR’ to give good yiclds of amudes under mld conditions ™ The

igents are eanly prepared from Me,Al and NH; or a pnmary or secondary amine or theur salts

1n the presence of femc 10ns, 18 oftea used as a test for esters Imidates RC(=NH)OR’

amudines RC(==NH)NH,™ (sce 0-36) Lactones, when treated with ammoma or pnmary

nes, give lactams Lactams are also produced from y- and 3-amuno esters 1n an mtemal example

reaction [sopropenyl formate 15 & useful compound for the formylation of pnmary and
amanes ™

N RNH + HCOOCMe=CH, —* R,NCHO + CH,~CMeOH —=— MeC Me

Although more studies have been d d to the mech of the acyl of amunes with
than with other reagents, the mechanutic detmls are ot yet eotirely clear ™ In uts broad
s, the mechamsm appears to be csseanally Bac2 ™ Under the normal basic conditions, the
chon 13 gencral base-catalyzed,™ indicating that a proton s being transferred 1 the rate-
mmng step and that two molecules of amine are mvolved ™

kOI'
| dow
—i-----rli—n - NHR" —"-+ R—C—NHR* —
10 103
o e
+ R'NHy

R—C—NHR" + RO XL v H + R"NH,

For a ravisw, sse Beckwith, Ref 691 pp. 96-109

ﬁmﬁmmu 4171 (1977), Org Symh. 99, 49; Levin Turos, xnd Welareb, Symah,
For 2 review see Sendler sad Kave, Ref 176, pp 217-222 (197D).

vas Melick sud Wolen Synsh. Comawnn, 2, 13 (1972)

TAfx 2 discustion of the ceecheniam, sce Swichall and Saichell, Raf 180, pp. 410-431

Whunoctt nd Duvis 7 Am. Chem Soc 82, 665 (1960); Brusco, Duszel, Huffmen aad Butler J, Am. Chem. Soc

- 967).
-ulﬂ ﬂm#mu-lml“chh 82, 675 (1960); Beuics aad Mayshi, J Am,
Sec 82, 3067 (1

hlackburn sad Joncks J Am. Chem. Soc 98, 2608 (1968); Brulce md Felton, } Am Cham Sec 91, 2799 (1969),
wad Bruics J Am. Chem. Sec 91, 6721 (1963)
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376  ALIPHATIC NUCLEOPHILIC SUBSTITUTION ‘

Alternatively, another base, such as MO or OH", can substitute for the second molecale of amuse.
With some substrates and under sore conditions, especiafly st low pH, the breakdown of 103 way 3
become rate-determuning ™ The reaction also takes place under acadic condstions and 15 general,
scxd-catalyzed, so that breakdown of 103 1 rate-determining and proceeds as follows.™

vo wla . a0, e
R—C—NHR" -2, R—C—NHR" + R'OH + A~ llm. llme
'Q'em : hmnlmhoﬂuk.muﬂubymudnmdm"'mdmm

2 Gl it the Zip reaction, by analogy with the sction of nppers
HA may be R"NH,* or another acid 103 may or may not be further protonated on the aitro OS 1, 302 (but see V, 589), 450, 453, W, 461, I1, 151, 404, IV, 52, 361
Even uader basic condihons, & proton donor may be necessary to assist leaving-group removal.
Evidence for thus 15 that the rate 1s lower with NR,™ in liqud ammomnia than with NHR, 1
apparently owing to the lack of acids to protonate the leaving oxygen ™

In the special case of B-lactones, where small-angle stran 15 an important factor, alky
chvmuohmd@ﬂmhmm.umhmﬂuudhyﬁulymofp-hﬂmg.u
and the product 1s not an armde but a B-arino acid >

i+ Hy—CH, Ru,cn,c, cod

—C=0 #-Alamne

A struilar result has been found for certain stenically hindered esters ™ Thus reaction 19 sunilar
reaction 0-4S, with OCOR as the leaving group .

08 1, 153, 179, 1, 67, 85, 11, 10, 96, 108 404, 440, 516, 536, 751, 765, IV, 80, 357, 441,
486 532, 566, 819; V, 168, 301, 645, 51, 121, 53, 25, 59, 49, 183, 60, 66; 61, 24 Also sec
LS, V, 582

058 Acylstion of Amines by Other Acid Denvatives

ed es that can be d to anudes include throl acids RCOSH, thiol esters R
N COSR,
: esters ROOSeh:::' acyloxyboranes RCOB(OR"),, silicic esters (RCOQ),S: 1,1,1-
. mmkcoo:) 3» @} mitnles, acyl azides, and nonenohzable ketones (see the Haller—

k. OS I, 394, IV, 6, 569, V, 160, 166, 56, 122

Attack by NHCOR

N-Alkylation of Amides and Imides
Acylamino-de-halogenation

RX + ®NHCOR’ — RNHCOR’

£ aTe very weak bases, far too weak 1o stiack alky! halides, so that they must first

b their conjugate bases ByMnﬂM.uuhquhmhm’vmmN:::m

g N-aubstituted to N,N-dusubetstuted, amides ™ Esters of sulfunsc or sulfomc acids can also be
ibstrates  Tertuary substrates give elirunation O-Alkylation 15 at times a side reaction ™ Both

ndldfmnmldnhvebeenllkyhndmﬂuphnemfemdlms"

TheGuMgl:ymksl:”fwmvmnghhdumpnmnymmmubuedonlhum:m The
de 13 treated wath potassium phthalimide and the product hydrolyzed (0-12)

0-58 Acylation of Amines by Amides
Alkylamino-de-amination

RCONH, + R'I.NH,——' RCONHR' + NH,*

Thus 15 an exchange reaction and 1s usually camed out with the salt of the amine The leaving
group 15 usually NH, rather than NHR or NR, and primary anunes (i the form of their salts)
the most common reagents BF, can be added to complex with the leaving ammonta The reactiol.
15 often used to convert urea to substituted ureas. NH,CONH, + RNH,* — NH,CONHR + NH,*;
Dimethylformamide can be converted to other farmamides by prolonged heanng with & primaryagy
or secondsry amune ™ N-R-Substituted amudes sre converted to N-R'-substinated arudes by
treatrent with N0, to give sn N-niroso compound, follawed by trestment of this with & pre
amine R'NH, ™ Lactams can be converted to nng-expanded lactams if a side cham contauung
amino group 15 present oa the nutrogen A strong base 13 used to convert the NH, to NH™, g 'Keemer Gugguberg, Hesse sod Schid, Angew Chem 16,861 (1977 Lingew Chem 89, 599 Helv

&d Exgl
Ac 61, 1342 (1978), Hexlolberger, Guggubary, Swpbsaou s Hease Hely
me Nakaakia nad Hesse Helv Chim. Acve 66, M5 (1983) Clim Acte 64, 399 (1981). For a carbon

"n-—m-cnm.smt11.|Jw(|muwumIuch.s«n.ml.mm' : tkowsks end Ames, / Org Chem 43, 2735 (1978).
Blackhorn and Jencks, Ref 734, Gresser wd Jencks J Am Chem Soc 99, 6963 6970 (1977) - rm ronde o 2 carbonyhe ekl and catnchoiborane (p $52)

™ Biackbum and Jencks Ref 734
D’.';ﬂ(lm)lnhnm -d

™ Bungen; and Devis Ref 732. Zwlerzak Synthesis §
and Schaafur, J Org Chem. 29, 2617 (1963) Soe also Wemtrsub end Tomall J Org Chemi (1979) Yamuewnkl, Ando -m-ﬁ..cn-u.nz

TZagy. Halpren
2470 (1965 Harads and Kinaskits Buil Chem Ser Jpw. 40, 2706 (1967) P
TKraus Synrhesis 361 (1973) See aleo Oyt Matnamnuns, sad {mato, Nulf Chem. Soc Jpn 41, 1485 (1968); s c da 2nd Tutereay -lons mfhllh-lu-muus » 1373
.‘-l ¢avaeon, Synchesis 264 (1582) L For & raview -—ﬂh—.u:—.u(_ -’..... ~ - - -
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The Conversion of Secondary into Tertiary Amides Using
Benzotriazole Methodology

Alan R. Katnitaky," Guowel Yao, Xiangfu Lan, and Xiachong Zhao
Dlmr’:zmdﬂlmw.l)nwdm.

Center for Heteroryehe

Recawnd November 10, 1992

N-Alkyl-N-[1-(henzotniazol-1-yl)alkylJamides, sasily prepared from bhansotrizsals, an aldehyde, and
asecondary amide, react readily with crganozine reagents to give tertiary amydes in moderate to good
yields. They are also reduced by LIAIH, to afford tertiary amines.

Introduction

The tertiary amide molety is an important constituent
of many biclogically mgnificant compounds,! and tertiary

nitrogen compounds. ,strongly
arerequired such as KOH in DMBO® ar jn EtOH, ® lithium
amide in toluene,? and sodium hydnde in THF M= 1n

pmmmmmumnw.monuwuhm

transfer reagents.!'>d Such alkylations with sec-alkyl
halides proceed with difficulty and with tert-alkyl halides
strong basic conditions required along
with the limitations for the alkylating reagents sometimes
preclude this classical N-alkylat:on nl'uc-midu. The
more general electrareductive N-alkylation of amides'® is
not convaniant in many laboratornss.

{1) (a) Relreann, J I,B,mu-. U. Biclogical Formation and
Reactions of the Awide Grovp. In The Chemistry Alud-:h&h
J Ed., [ntersclences Publishers: lﬂﬁ-.lﬁp d
M.Num: II!.’.

19.
WNHI.G.L.WI-.A.MMIHI.H (b) Bextl,
siner, N J Am. Chem. Soc 1953, 75,

0022-3263/93/1958-2086$04.00/0

158 |

JM11-2048

mmummmw These sz

%ﬁm A R, Drownlak, M., Lus, P J Org. Cham. 1908

(l'nlhtrltlkvA.! frmak, J, Pan, W, i, 8
mu,n.'l. ek, J., Fan, W ﬁ.m
au-.m. “YAR 9

(
1991, 1147 A
a0 "" RoPan o Black, M. Pornak, J.J Ory.
“?ﬁ:’ ol L% ""'t.ll.mnhdrnuc. 1958, 4,
{i2) Kat c.v Chem. Scnpta 1908, 8, 5
© 1963 Ar Alcal Bouty
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with benzatriazole and an aldehyde followed by displace-
nent of the benzotriazoly! group in the resulting adducts
by organozinc reagents to afford tertiary amides or by
mduction with LiAlH, to give tertiary amines.

Results and Discussion

Preparation of Secondary Amide-Benzotriazole
Adducts(3,5,7,9,11,12, 14, 15,17,19,and 21). Heating
d mixture of N-atkylformamides la—c¢ with 1:(hydroxy-
methyl)benzotriazole (2) in toluene in the presence of
Polusnesulfonic acid under reflux for an appropriate
tmae, with azeotropic removal of water by a Dean-Stark
tp, gave the N-alkyl- N-(benzotriazol-1-yimethyl)amides
%-¢in good yields (Scheme I). Use of acetic acid as both
%esolvent and the acid catalyst was also investigated and
 was found to afford comparabls yields of the desired
Woducts. This procedure succeeded with the other
%condary amides 1d-f and with eyclic secondary amides
{and § (Schemes 1, Il). However, further extension to
ides such as phthalimide and succimide failed, probably

to their lower nucleophilicity. This limitation was
h demonstrated by the reaction of hydantoin (8) with

where only the 3-monoalkylated hydantoin product 9
"8 obtained (Scheme I11). The product of the reaction

dimethylures with 2 depends on the number of
ivalentaof2 used. With 1 equivof 2, the monoalkylated

11 was nbtained in 60% vield, and the disubstituted

m‘m 12508 not ybserved A mivsure of {1 snd 12 was

lined 1. 7% gnd 117 ialca, respecticely, when 2

".““" of 7 s used Yun 3 equit At 2 orly the
- e

Lotunan el

l“’l'lelne '

J. Org. Chem., Val. 58, No. 8, 1993 2087

Us

Scheme ITI
JCHBI
LR, 2= L)
o Nuko T oauu'%o
[} -]
Scheme IV
g S i
CH;NH-"~NHCH; —™ CI-I,)N NHCH, + Gﬂjl N'fHa
Bt Bt ]
10 11 12
Schame V
o n
.lJL*'" + m + ’Tmm .|iN#A-
L 1
"
R" @ 3 @
18 H Mo a iy
W Me Mp b M 1"* a b c© 4 0
18 Me PP g "CHy ' O HH Me M e
w NMe Mg Ms Mo o
W em o m oo,
i + 13 +-‘pTﬂlﬂ'd-n i).o

We examined similar condensations with benzotriazole
and aldehydes other than formaldehyde. We found that
heating a mixture of a secondary amide, an aldehyde (13;

. R® # H) and benzotriazole with a catalytic amount of
* p-toluenesulfonic acid in toluene affprded the desired

derivatives 14 and 15 in 20-73% vislds (Scheme V). Both
aliphatic (13; R3 =1Pr, "CyH;7) and aromatic (13; R? = Ph)
aldehydes were employed. The yields were lower than for

the productas from 2 probably in part because side reactions

occurred between the aldehydes. Wealsoexamined similay
reactions with the secondary thioamides, thicacetanilide
{16), and thichydantoin (18) and with the secondary
N-methylbenzenesulfonamide (20) and found that the
desired products 17, 19, and 21 were obtained in good to
excellent yields in condensations with 2 (Scheme VI).
Again, the reaction of the thichydantoin (18) gave only
the monoalkylated product 19. The preparative dataand
NMR spectral data of the products are given in Tables
-1

The new benzotriaxole derivatives were characterized
by their 'H and '3C NMR spectra and slemental analysis.
The four characteristic multiplets between 7.3 and 8.1
ppm (*H NMR) and the six characteristic carbon signals
between 108 and 146 ppm show that they are all benso-
triazole-1 isomers.® This is in accord with the benzot-
rinzole derivatives from primary amides.'® For the
derivatives of N-alkylformamide 3a-c and 14a,b, twoasts
of signals were observed in both the 'H and '3%C NMR
spectra. This is expected for the rotationsl isomers which
JNowly interconvert st room temperature due to the well-
sxtabliched pertisi double iond charaster of the - hond

e —— - - - - - - wme s o smaw
i

v/

7

9
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Table I. Preparation of Condensation Products 3, 5, 7, 9, 11, 12, 14, 1B, 17, 19, and 21

m@%

time  yield molecular — caled/found u@
compd solvent (h) (%) mp*C) formuis [+ H N purifieation®
Ia toluene 8. a2 B4-58 CaHoN.O 56.84/67.21 5.26/5.90 20.47/20.80 Et0
h tolueme 8 & ol CiaHiyNO MB (HR): 504.1011/104.1008 {caled/found) B0
3 toluene 12 73 109-10  CiH(NO 87.67/61.38 5.36/6.11 21.05/21.09 EtyO
M HOAc 24 7 18-B CiH;sN,O 59.01/58.61 5.88/5.87 27.30/71.52 haxane~EtOAc
3o E;IOM 9: % 134-5 CuHiNO 67.85/67.70 5.30/5.32 21.04/21.29 baxane-EtOAe (1:1)
usne 4
i HOAc 48 50 I11-2 CuHuN.O 87.85/87.65 5.30/5.24 21.04/21.25
fa toluane 48 43 84-5 CiaH:aN.O 50.40/58.98 408494 1.711/28.04 haxans~EtQAe (1:4)
3 HOAe ] 06 78-80 CnHyNO 61.10/61.23 5.59/5.63 28.81/20.256 hezane~EtOAc (1:1
] HOAc 98 62 5 Cul N0 63.02/64.07 6.60/6.73 21.9%/24.85
7 HOAc 4 95 178-80  Ci HiyNWO 68.16/68.23 4.58/4.54 21.20/31.23  hezane-EtOAc(1:9
] HOAc 96 76 235-6 CraHaNyOy 51.96/51.68 3902730 30.29/30.37 HOAc
1t toluene 24 80 101-2 CruHiaNO 54.78/64.72 5.98/5.93 31.04/32.32 acetons
12 toluane 24 B0~ 1434 CinH, 58.26/58.18 5.18/5.16 31.54/32.30 Ey,0b
ida tolusne 12 73 86-98 CiaHiNO 02.06/61.69 4.94/6.96 34.12/23.54 CHCl,
14b tolusne A a3 112-5 CuHyl 87.86/87.77 5.30/5.31 Novnan CHCL,
14e toluene 24 a7 123-6 CiaHyN £83.35/63.59 1371744 22.75/23.08 hexane-EtOAe (4:1)
14d tolusne U M 108-110 C;H,yNO 68.55/68.62 5.76/5.76 19.99/20.18 hexane-EtOAc (8:1)
14e tolusne T2 29 oll 4 T72.88/72.88 7.90/8.11 14.80/14.77 hexane-ErOAc (1:1)
18 tolugnse 72 a1 84-6 CuHuNO 69.48/09.66 8.58/8.68 17.08/16.5% Et,0-CH,ChL (1:1)
17 toluens 72 v ) 96-37 CullNS 83.81/83.52 5.00/4.52 19.84/10.79 hexana-Ety0 (1:1)
19 HOAe 20 81 2668 CicHaNAOS 48.57/48.52 3.67/387 8.3%1.18 HOAd
) toluene 18 84 7-8 CiH1NOsS  56.82/66.04 4.67/4.87 18.53/18.87 Ex,00

« Eluent used for column chromatography.

Recrystalliza
mixture of 11 and 12 was obtained in 52 and 14%, respectively. The mizturs was separated by column

compared with those of the starting smides. For form-
aldehyde darivatives, the methylens groups directly at-
tached to the smide nitrogen atom resonated between 5.96-
6.52 ppm for protcns and betwesn 51.0-61.6 ppm for
carbons. While no significant differences are observal
for the 'H shifts, the '3C shifts for strained rings, 5a.b, 7,
and 9, sre in the region 51.0-53.7 ppm, which is upfleld
compared tothe corresponding open-chain derivatives dw
to the ring strain. The mathylens carbons for the this
derivatives 17 and 19 are downfisld compared to the
oxygen analogues 3¢ and 9. For derivatives of othe
lld!hydu.thelﬂmd“(!ehemiullhifhoﬂhomﬁh
groups are in the region 5.78-8.67 and 63.2-77.2 ppa,
reapectively, due to additional group.
Preparation of Tortiary Amides. We have praviowmly

Scheme VI
-] 2 -
S STV S
Ph
18 17
e

CHyBI
20 21

of amides™*d and of thioamides.#=t For products from

other secondary amides, only one preferred rotational
isomer is observed in the NMR spectra due to steric
hindrance which increases the energy of the other. 13C
NMR spectra show the amide carbonyl for formamide in
the region of 162.2-163.8 ppm and other cpen-chain
carbonyl resonances in the region of 170.7-172.1 ppm and

. for the cyclic amide carbonyl in the region of 175.0-176.3

ppm except for strained ring 8s at 167.6 ppm. The 13C
resonances for the thicamide are obwerved for 17 and 19
at 205.0 and 183.3 ppm, respectively. No significant
changes were observed for the carbonyl resansnces as

(24) (a} Franconl, C.SIPS(SW ftal. Progr. 8ci.), Sci. Tec, 1990, ¢,
183. (b) annoni.c. r.; R, A.; Fraenkel, G. Arch. Sei. (Gensva)
1940, 13, 543. (c) Yoder, H Gardner, R. D. J. Or. Chem. 1881, 46,

.. Mol. Struet. 1978, 29, 263. (f) Walter,

the In s Zableky,

. Bd.: Intereclances Publishers: London, 1970; ‘v'f-?fwuu w3 2 1mbert,
P.J Bchaumann, E.;

Org. Mag. Ru’. lgl.l.m {g? Waltar, W.; Masrten, G. Liebigs Ann

demomtntadthtthebeuoﬁinohmpml-(bﬂ
triazol-1-yl)alkyl esters can bhe displaced by

tion solvent. * Four aquivalents of £ wee used. When 2 equiv of 2 was used, s
chromatography with Et,0.

LY -]

organogine
reagents to give esters without attack at the carbonyl
group.¥ We have now found that the N-(benzotriseo
ylalkyl)-N-alkylamides obtained ahove react similarly with

organozine reagents to give the desired tartiary amidesh
moderate to good yields. Thua, & mixture of the bensr

tnmhldduct(dmolvodlnmbafw'add:twu)li
the sppropriste arganozine reagent in toluens s reflusd
for the appropriate time. THF was essentia] for)
otherwise solids stuck to M
bottom of the flask and failed to react. The reactions ssl
results are shown in Scherae VI1 and Table IV, respectively .
The benzotriazole byproduct is easily removed with dilse
alkali during workup. This makes the isolation o |
purification of the desired products very simple.

The reaction worked successfully with both aromatt
and aliphatic carbanions from crganozine reagents (R'*
Ph, PhCH;, PhCs=C) with benzotriazole derivativea fro
both formaldehyde and other aldehydes (R? = H, [Pr, ¥
as shown in Schame VIL In this way, the H atom int#
amide NH was replaced with a RIR‘CH gro#t
where R3 was derived from the aldehyds in the cond®
sation and R* from the organocsine reagent. Slne"uiﬁ

satisfactory suspension,

(25) Katritsky, A.Il.llnehnl 8. Rachwal, B. Synthesia ml.! |

— - —

—
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Table II. 'H NMR Bpectral Data of Compounds 3,5, 7, 9, 11, 12, 14, 15, 17, 19, and 21 (4 ppm)

of two rotamers and signals
4 Overlapped ::il.h the phenyl signals.

_— benzotriazolyl NCH,Btor
compd 4 5 6 7 NCHBt other groups
3 811800 74-79(m) 74-78(m) T4-189(m) 637 (e.:im 2.76 (2.96) (s, 3 H), .29 (8.79) (s, 1 H)
d.83) s, 2H)
v 810 {8.13) T44 (147 7.60 (7.64) 7.83 (8.03) 6.22 (6.35) 0.78(1.08) (t, 3H,J = 7.0), 3.23 (3.34)
(d,8.3) (.79 74 {d,8.3) (s.2H) {q,2H,/=7.0),828(8.7) (s, 1 H)
gebe  8.02(8.08) d d 1.86 (1.89) 6.03 (5.95) 4.38 (4.43) (s, 2 H), 838 (8.79) (s, 1 H)
(d, 8.4) (d.8.9) (s, 2H) 7.26-7.68 (m, 8 H)
Y 8.01(d,8.9) 1.39(t.19) 74814, 1.9) 7.90 (d, 8.3) 6206,2H) T13(s,3H)LAIL{KIH)
ot 3.05(d,. 39 754,71 197(d,83) 650(s,2H) 1.88(s3 };n 6.34-6.97 (m, 2 H), 7.27-7.43
(m, 4 H)
o 8.06-809(m) d d 8.06-8.08(m) &40(s,2H) 3.06 (s, 3 H), 7.39-T44 (m, TH)
5 808(d, 89 743(d,89 756 (t, 2.1) 7.3 (d, 8.3) 587(s,2H) 300(t.2H,Jwi3),332(1,2H,J=4a)d)
| 5 8,04 (d, 8.3) 741 (L 7.1) 1.51 (8, 7.1) 7.86 (d, 8.9) 6.10(s, 2 H) ug.-‘:.m (-;.'I I}l), 2.;’1 ,2H.J =80,
(LaH,J=1.
se 8.04 (4, 3.3) 7.40(t,7.1) 7.60 (&, 7.1) 792, 8.3) 6203 G6,2H) 1.20-1.38(m, 2 H), 1.68-1.61 (m, 4 H),
2.48-2.81 (m, 2 H), 3.56-3.50 (m, 2 H)
7 8.02 (d, 8.3) d d 792 (d, 8.3) 6.52(s,2H) 3680(s.2H),7.06(t,1H,J=8.7,7.21
(d, 1 H, J = 7.4), 1.23-7.50 (m, 4 H)
s 809(d, 8.3 748 (L, 74) 7.62 (t,74) 7.4 (d. 8.3) 621 (s,2H) 4.08(s,2H),11.20(s, br,1H)
1] 7.97-5.03 (m) 7.2:—}';.50 (m, 797-803{m) 6.19(,2H) 285 (g; 3 l;.DJ = 4.0),2.99 (s, 3 H), 4.85
) (s br, 1
12 a0a(d, 82,  7.38-7.46(m, 791, B2, 810(s, 4 H) 2940, 8H)
2H) 4 H) 2H)
a* B806(8.11) 740-7.50 (m) 7.50-7.60(m) 7.79(d,8.3) 8.72 (5.78) 0.51 (0.93) {d, 3 H,J = 6.5), 1.16 (1.1D
4,8.3) td,1H, (d, 3 H, J = 8.5), 2.92 (2.68) (s, 3 H),
J = 11.0) 4,26-3.33 (3.38~-3.41) (m, 1 H), 8.13
: (8.50) (s, 1 H) .
¥ B10-8.20(m) d d d A.29 (7.60) 3.08 (2.97) (s, 3 H), 7.15-7.64 (m, B H),
{1 H) 8.39 (8.66) (s, 1 H)
tie 8.04(d,83) . T38(L7D) 7.80 (. 7.3) 7.82 (d, 8.3) 700¢d,1H, 088(d,3H,J=85),1.13(d, 3H,J =45,
J =11.0) 211 (s, 3 H), 299 (5,3 H), 3.2-33(m, 1 H)
1d B.08(d,83) d 7481, 7.1) 7.67d,8.3) 8.67(s.1 H) 2.!; au_.?s H), a.ll% (s,3H),7.1-7.2 (m, 2 H),
A {m, 4
1] 2.08 (d, 8.3) 7.52-7.85 (m, 797 (d. 8.3) 5.9-68.0 0.82-1.00 (m, 3 H), 1.20-1.60 (m, 12 H), 1.78
2H) {m, 1 H) (s, 3 H), 2.20-2.38 (m, 1 H), 243-2.00 (m,
1 H) 7.02-7.52 (m, 8 H)
1B 8.04 {d, 8.3) 7.37(t,6.9) 749 (1. 6.9) 783 (d. 8.3 6.78(, 1 H, 0.52-1.00 (m, 3 H), 1.20-1.56 (mm, 12 H),
J=7.7 1.50-2.18 (m, £ H), 224-2.78 (m, 4 H),
3.2-3.4 (m, 1 H), 3.6-3.7 (m, 1 H)
17 8.01-8.06(m) d d 8.01-8.06 (m) 6.73 (d.2H, 239(s,3H) 7.21-7.38(m,7H)
19 8.11(d, 8.3) 746 (L. 1.3 7.62(L 7.3) 8.07(d, 8.3) 859(,2H) 4.27(, 2H). 1210 (s, br, 1 H)
H] 8.06 (d, 3.2) d d 801(d.8.2) 8.03(s,2H) 2.88 (s, 3 H), 7.41-1.51 (m, 3 H), 7.56-7.61

(m, 2 H), 7.72~7.75 (m, 2 H)

" 4Tha data in the brackets indicates multiplicity and coupling constant, J. Each represents ona proton unless stated otherwise. # Mixtures
appeer in palrs. The numbers in the brackets ars the chemical shifis for another rotamer. * DMS0-dy solvant.

Schems VII
o 22 N AR R
N2l n-JI'-n’tn' a H M H P
I " H v Hom
PN M H POH
22 d H M Propy
o H My Mo
t Ma M H m
4 Ma Ms ‘m P
. d » . &
LA,
ik. T "l/\,l‘) + "":'J
Rt
B3, ttge 24 Alafn
13 8 K R P
a Ma Me Pn
" Me PUH
c Me Ph "CHp
"
| Pnidghe Py

and R* grouna <gle he usend, this method 12 general for
Preparativn of tertiary amides. Compared to the

previous procedures far alkylation under basic conditions,
the R'R‘CH group introduced by the present method
corresponds to primary alkyl halides when R? = H and to
sscondary halides when R* i H. It is in respect of
secondary alkyl groups that our new method shows great
advantages.!?

Thoe tertiary amides 22a-g thus prepared all appear to
benovel: compound 22e was mentionad in the litersture?éc
for calculation of its rotational barrier, but no physical
data is available. Structures 22a-g were confirmed by
their 'H and 3C NMR apectra and by elemental analysis
or high resolution MS data. The chemical shifts and
ansignments are listed in Table Vand V1. Chemical shifts-
for the amide carbonyl and the carbons of R, R?, and R?
groups were as expected. The principal differences from
the precursors were in the chemical shifts of the charac-
teristic C-a« which, in the absence of the electron-
withdrawing benzotriazole residue, has shifted upfield by
about 7 ppm to 33.7-69.4 ppm. The protons were also
shifted upfield tn the region 3.98-6.82 ppm. Two sets of
signals derived from the two rotational isomers were
obeerved for formamide derivatives 22a~e. Such rotational

~f



209 J. Ors. Chem., Vol. 58, No. 8, 1893

L{é?.' %’4 Katritsky ot o]

Spectral Data of Compounds 3, &, 7, §, 11, 12, 14, 15, 17, 19, and 21 (J, ppm)

Table IIL. C NMR

——

; compd 4 - [ s 7 . Ja Ta C(=0) N other groups
bo- fert  1192(1105) 1243(1364) 127.7(1281) 1109(110.3) K452(145.4) 1322(1323) 163.7(1813) BA5(80.7) 38.5(33.0) o
- v*  1192(1105) 1244 (145) 1278(1381) 11L0(110.4) 1443(148.5) 1321(1322) 163801021) 525(50.2) 14.3(12.2),40.8(36)

: s HRSOID INAUND 100UTLH ULSMT MEIAD IMINNH IMINRD BLIAS MSULE. L2 0N,
: (37, 1343 (1344
a 118.0 1239 1374 110.7 148.8 s 1712 5§7.1 113, U5
] 1188 141 - 1378 1108 1439 1921 171 sas 224, 1219, 1289, 129.9,
o 118.7 1344 1270 1119 148.1 1324 1.1 sa0 %& 1285, 1304,
E' i 1108 1.5 1882 108.7 148.1 1319 1678 24 s, 89
& 188 1264 1719 110.4 1459 1821 1785 a7 174,303, 65.7
! o 1183 1M1 177 110.8 1488 1319 1763 878 118,778,203, 284,473
: T 188 1344 18y 1104 1480 121 1780 810 1088, 13341, 11,0,
1 13837 1421
? 1192 1343 1778 110.7 1463 1333 1510 638 50.1, 17L.0
11 1193 1342 179 111.2 - 1480 1323 1519 s 314,51
12 1200 148 1982 1.3 1465 1929 1628 oLé 23

s 1196(1204) 1244(1240) 127.5(128.2) 110.2(108.5) 1454 (145850 133(1315) 1614 (1820) @BA(TT.D) ll%g.&m 'ﬂ
b 1108(190.4) 1344 (1345) 127.9(1201) 100.9(100.8) 145.1 (146.1) 132.1{1324) 1038 (1620) €51 (743) 31-? w).lﬂ.l !(h...ll,

14 1192 1941 1275 1103 1461
ud 1195 1241 1978 1009 1450
e 1103 138 1274 1104 ~ 1453
f. w1195 143 177 1103 1468
'| 17 1S 143 1980 1.0 1458
1 1102 1243 127.2 1112 1452
n 1188 1245 1270 110.5 148.1

(129.5), 1338 (122.0)
— R R T
1928 170.7 848 “:_1,5;-.!1:.; 25.1,28;
1] 0] ’.
ldl.l.u.n. 23, nlnh
1328 1753 533 1 17.7,
T, 305, e
317, 420
182% 205.0 [ /8] II-'II. 138.4, 129.4, 130.1,
1924 1833 562 525, 171.6
1232 - 14 34, 1989, 1383, 1383,

. oftnmlmddplhwhpdn The numbers in the hracket are the chemical shifts for anether rotamaer. » DMS0-4,

solvent. ¢ Exchangeable signals.

Table IV. Preparation of Componnds 22-M 1

thos yield mp molecular - calod/ound

compd subsirste  resgent® M (%) (O formula [ H N purification®
3% Ja PhCCEZnBe 18 ] ofl CuHuNO MBS (HR): 173.0841/173.0838 B0
2h a PhInByr 18 3N o 1NO MS (HR): 149.0841/149.0830 B0
s 3a .PRCHZnBr 18 41 ol CicH1aNO MBS (HR): 183.0007/183.1001 B0
nd ida PhZnByr 19 43 6589 CH;;NO 75.35/7681 3894007 739731 hexane-Et;0(1:1)
- 14b PhinBr 19 52 880 wNO T997/7967 O4TSED 029831 bhexane-Et0 (1:1)
- g t ] PhZanBr 98 64 ol CuHpuNO 7997/7988 471/676 €629/6.10 hexane-EtOAc (1}
- lée PhZInBr 18 i 81-83 Cp HNOD 5.339.41 B EyO
A 144 LiATH, 16 ofl CuHuN Ht.% by 1028 *C/36 mm
- ] 3o LIAIH, M % o CoH;sN It 2 bp 203.5°C hexane-EtOAe 1
e e  LIAIH, " 40 ol CiHaN 4153/8243 118171181 G568/0.83 hexane
% ide LIAIH, u 37T d Cy Ht.¥bp 178 *C/O mm hezans.

group: Thus, heating a mixiure of the benzotriascle
darivative and an excess of LiAlH, in THF or tolusne
under reflux gave the desired tertiary amines 2889 in
good yields. In the case of 3s, the expected product 23
was accompanied by the secondary amine 24 derived from
the removal rather than reduction of the amido group.

The isclation of the aminss was simple since the banar
triasole byproduct was easily extracted in aqueous alkelin
solution, 'The reactions are shown in Schame VII and ti
preparative data along with the 'H and 13C NMR dataant
given in Tables IV-VL, These conversions are belioved 14
involve initial reduction of the amide group to a methylsn

23¢), or by comparison with literature data. The

groups, now appear upfisld dus to the loss of the
wlthdnylnzbmhnhm in the regions of

mm.mmm&:mnmmu.
Trans. 1 1987, 805.

s
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: Tahle V. 'H NMR Hpectral Datd of Compounds 20-2 (4, ppm) ! )
- NCHRR* or
cpd R R R R NCH,R! or NH NCH,R®
e MBI 1IH) 290306 (s 3H) - 7.9-74(m,5H) - 431 (4.38) (s, 2 H)
gy S0EWEIH 2722 63IH) - 7.8-T4(m,5H) - 4.33 (4.485) (0,2 H)
" g 777(798) (1 H) 281 (28N (s, 3H) - 281-287 (m,2H), - &43(:.::;(““.
]
7.11-7.32 (m, 5 H)
g 80583 (1H) 268(265)(s,3H) 085-085(m,3H), 73T4mEH) - 5.20(3.98) (4,1 H,
1.00-1.06 J=1L0)
(m, 3 H), 24-2.8
(m, 1 H)
oy 082061H 271268 (s,3H) 7.0-73(m,10H) wseeR? - 579682 (s, 1 H)
of 18576,3H) 6.56-700 (m.2H) - ssa R? - 488 (5,2 H)
. 7.17-1.31 (m, 8 H)
By 20823 0,3H)  L70(271)(s,3H) 085-096(m,3H), 7.3-74(m,5H) - 55248, 1 H.
0.87-1.05 J=11.4)
(m, 3 H), 23-28
(m,1H)
g LO1(LIH,J=72) 210(s3H) 7.1-7.3 (m, 8 H) - 238(q,2H,J=72) 399, 1H)
o 108(t3H,J=71) 660-872(m,3H), - - 336(q,2H,J=1.1) 280, 3H)
1.18-1.94 (m, 2 H)
g LIt IH,J=70) 650-667(m 3H), 0.86-088(m 3H), - 3MQIHJ=10) 322(,2H,J=7.D
7.16-7.22 (m, 2H) 1.20-1.00 (m, 14 H)
- 657-6.80 (m,3H), 086088 (m,3H), - 3.80 (s, br, 1 H) S LIH.J=TD)
7.12-7.18 (m,2H) 1.30-1.62 (m, 14 H) .

« Mistares of two rotamers and signals appsar in pairs where the numbers in the bracket are the chamical shits for another rotamer.
Table VI. C NMR Speciral Data of Compeunds 22-24 (3, ppm)

 wmpd R R R R¢ NCHR! ~ NCH.R C=0
e - 23,68 (9.9 - u.;tlmm 55.289),19 - 3300 (30.8) 1619 (1621
128.15 (128.24), 128.7 (128.8), )
131.8 (131.5)
mw - 28.9 (233.5) - 177.1 (128.9), 127.6 Q21.7), - 7120529 1621 (102.9)
128.2 (125.4),
136.8 (138.4)
o - 20.5 (34.8) - 33.0 (34.5), 126.2 (126.6), - ALY 1623 (1624)
128.3 (190.4),
) 128.46 (128.82), 138.4 (137.5)
o - 21.0(20.7) 198 ”('l’!.(ﬁ." s)o.z (20.0, 197.9 (127.5), 128.0 (128.3), - 69.4(60.5) 1623(1017)
1386 (198.7), 137.3 (137.7
o - 200 (31.6) 127.9 (127.5), 128.3 (1384), wee R* - 604 (B85) 1834 (1630
128.6, 1579 (137.6)
o n 127.1, 1278128, - we R? - 528 1m0.1
e 2 15
oy 21 2.5 (29.9) 19.2 (19.8), 20.1 (20.4), 127.3 (127.8), 1282 (197.9), - SL4(S81)  1705(170.1)
218 280 (27.1)
.l 128.54 (12847), 138.9 (138.3)
124 48 1268,128.1,1290,139.1 - 5.1 619 .-
% 11 ml.:,._ 1110.0. 129.1, - - 48.7 3713 - :
. N 123 1117, 115.1,1202, 141,927,272, 97.5,293, - 48 o4 - it
- , 1480 20.5, 286,319
a - 1128,117.0,129.1,  140,226,27.1,20.2,204, - - 439 -

L 1483 9.5, 31.8 !

{ * Mixtures of two rotamers and signals appear in pairs where the numberw in ths bracket are the chomical shifts for another rotamer. ] .;IE‘
i “mlormtonmdsm-sl.oppmformbm.'l‘h suggest that our derivatives from secondary amides react b
¥ Dowly formed methylene groups resonated at 2.35-3.36 in a different manner to those from primary amides. It a3
; 'F“Hl.lppmlmpmwmmdmbmn.mﬁnly. was previously postulated!® that for the primary amide d
i ‘Comparison of the Reaction Mechanisms of N-  derivatives, initial deprotonation of NH by Grignard

l‘“ﬂrllulylnlkyhud Primary and Secondary reagents or NaBH, gave 26 from which the anion expelled
.:hnmﬁmofN-(homm-l-yhlkybmidu bensotriazole anion to give 27. The second maleculs of .
§ " primary amides with Grignard reagents and NaBH, Grignard reagent or NaBH, then reacted with 37 to afford

the desired secondary amides. In the reactions of sec-
ondsry amide derivatives, the amide NH was not available
and the reaction should go through initial ionization as
shown by 38. Because the cation 23 is destabilized by the
carbonyl group, the reaction requires an elevatsd tem-
perature in refluxing toluens, much stronger conditions
than for the corresponding primary amide derivatives in
refluxing THF. Additionally, organozinc reagents noed
to be used which do not attack the amide carbonyl group.

3

m“ﬂlrymidu.“-" Reaction of the present
Sanotriazole darivative with & Grignard reagent was also
M this succesded, but simultaneous removal of
mm'll'oupmalnohmed;thulmpoundlo
the Mlnupuium bromide in refluxing tolusne gave
i amine 25 in 69% yield. The present
Swpounds did not resct with NaBH, which left the
' :almurinlunnftectodmnwhenthameﬁonw
hin. "0 out in refluxing toluene for S days. These results
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Under refluxing toluene conditions with organoxine re-

agents, ionization was posafble by the assistance of the

froe sloctron pair on the amide nitrogen and by the

Mnﬁmdbmmmlhthdncmmm
reaction with

Subsequent: organosine reagents gave ]
araides. mmﬂmhﬁﬂnhmuﬁdmly

for esters.®
In the reaction with Grignard reagemt, initial attack of
the carbanion from the Grignard reagent on the amids
carbonyl afforded anion 29 which activated the elimination
of the bensotriasole group via the loss of
(Il)tollnl. Fuxther reactions of 30 and 31 with
th mdnymhollndpmbb
hrﬂ-ry 32 (Scheme VII). With the weak
reducing resgent NaBH,, which is known not to reduce
amides, no reaction was thus observed.

an aldshyds, and a benzotriasole. The overall result is
the replacement of the H attached to the amids nitrogen
by a R'TR'CH group where R? derives from an aldehyds
ndR‘hnmmdnem The sequence procseds
with both aliphatic and aromatic aldehydes and with
various organosinc resgents. Inaddition, tertiary amines
were obtained by the reaction of the bensotriszole adducts
with LIAlH, This method is slso potentially uasful for

previous routes, which use strong basic conditions and are
limited to primary alkyl halides, or use an inconvenient
alectroreductive mathod, our routs, genaral in scope,
smploys easily accessible starting materials, mild reaction
conditions, and & simpls workup procedure and affords
raqsonable yields of tertiary amides. ‘This work further
demonstrates the utility of bensotrissole in organic
ayntheis.

'ummmnaucaﬁmmwm

recorded in CDC)y solutions unisss otherwise stated.
ylalkyl)amddes (8,

N-Substituted-N-(Bemsot¥iasol-1
l.!.l.ll. ll. 14,15, 17,19,and 21): Genersl Procedure.
A mixture of 1-(hydroxymsthyl) bensotriasole

8 e P MON
wlyoa e o foea
e A

i-hnd'lﬂllNNlOHan)lndHlo(Uml
with MgS0,, and concentrated in vecuo. Th
prochicts were purifisd by flash column chromat
mmmmmmwumm

deaﬂ 14d,0 with
Preparation of Tertiary Amines: General Pxc
To s solytion of the bensotriazols derivative (61
dry THF (40 mL) orin dry talusne (40 mL) (see 1
under Ny was added LIAIH, (0.50 g, 13 ramal) por
The resulting solution was heatsd under reflux u
indicated that the starting material had-best: cc
The reaction mixture was cooled, lcs (5 g) added
solvent evaporated. The residue was taken up |
snd Hy0, the CHCI, layer was separstad, and the
layer extracted with CHC, (3 X 60 ml). The¢
CHC); solution was washed with HyO (30 m!
* (Mg80y), the solvent removed to give the crude
cmmdunthnobuhdmpun Colu

14
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P""’"’ purification using eluenta given in Table IV
compounds 23b,e and 24,
of Compound 3¢ with PhMgBr: Prepa-
of N-Benzylaniline 25. To a Et;0 solution of
(40 mmol; 2.0 mmol/mL; 20 mL) (freshly pre-
from reaction of bromobenzens and magnssium)
addad a solution of Se (1.33 g, 5 mmol) in THF (50
dropwise. Et,0 was distilled off and the residual
salution heated under reflux for 2daya. 1t waa cocled
intoHsO(EOmL)mdthnnlidﬁlurod?ﬂ

(hexane-! 28 (0.76
%): mp 34-35 *°C (lit.7 mp 37-39 *°C); '"H-NMR 3.97

Jm Bach, J. J.; Kaska, D, D.; Poterscn, C. J. J. Org. Chem. 1988, 31,

®

2yl

J. Org. Chem., Vol. 58, No. 8, 1983 m\lb;ﬂ

(s, br, 1}!).423(:.2!!).0.56—0.10(:..31!),71—7.4@.
7H); 3C-NMR48.2,1127,1174,127.1, 121.4.12&5,129.3.
1394, 148.1.
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Supplementary Material Avallable: Copies of NMR
spectra of 3b ani 23a-o (10 pages). Thia matarial Is contained
in libraries on microfiche, r follows this article In the
microfilm version of the journal,.-and can be ordered from the
ACS: sou any current masthead page for ordering information

(28) Ohahire, Y.; Komatsu, M.; Agn. 1971, :.
mcl';-;. "D.; Napolitana, J. G.; Kalka, A. J. J. Org.

.H.,Hlnnlei.D.uJ.Chln.&e.lﬂ.ﬂl.

[

e ey . =
e o (i e e P

-t

oy
FRrREr=

Ll B ST 5L

-
T

- i %



SUPERINTENDENCIA DE INDUSTRIAY C MERCIO
DIVISION DE NUEVAS CREACIONES Ll

Expediente N° 00-28953
IPC AO1N43/56
CONCEPTO TECNICO N° 846

Realizado el estudio de fondo definitivo de la solicitud de patente de invencién No.
00-28953 con fundamento en el articulo 48 de la Decisién 486 de la Comision de la
Comunidad Andina y teniendo en cuenta el memorial del interesado radicado bajo el
mismo nimero del 16 de mayo de 2006, se notifica el siguiente Concepto Técnico:

1.DOCUMENTOS ESTUDIADOS

< Para el presente estudio se tuvo en cuenta el capftulo descriptivo, folios 6 a 152
presentados originalmente y las nuevas reivindicaclones 1 a 7, folios 425 a 427,
las cuales fueron aceptadas dado que éstas no implican una ampliacién de la
solicitud originaimente presentada conforme lo establece el articulo 34 de la
decision 486 de la Comisién de la Comunidad Andina "art. 34.- E/ solicitante de
una patente podréa pedir que se modifique la solicitud en cualquier momento del
trémite. La modificaciébn no podré implicar una ampliacion de la proteccién que
corresponderia a la divulgacion contenida en fa solicitud inicial.

© Del mismo modo, se podréa pedir la correccién de cualquier error material™.

< Se acepta relvindicacién de prioridad UK 9909062.3 del 20 de abril de 1989 y UK
0002039.6 del 28 de enero de 2000.

2.0BJETO DE LA INVENCION

Titulo: Se recomienda precisar un poco méas el titulo en el sentido de:
Compuestos quimicos del tipo benzodia- o tiazoles y su proceso de
obtenclién.

El objeto de la invencién es un compuesto caracterizado por la férmula (1)
descrito en los follos 425 a 426.

Un proceso para preparar el compuesto de férmula (1) descrito en los folios .
425 a 426 que comprende los pasos de:

En el caso que Y sea oxigeno; hacer reaccionar un compuesto amino de
formula (Il) definido en el folio 426 con un compuesto éster carboxllico de
férmula (1ll) descrito en el folio 426 y en el 427.

En el caso que Y sea azufre; se lleva a cabo la reaccién del inciso a) y
posteriormente, el producto se hace reaccionar con un agente tionlzador tal
como 2,4-bis-{4-metoxifenil)-1,3-ditio-2,4-difosfetan-2,4-disulfuro (reactivo de
Laweson); 2,4-bis(metilo)1,3-ditio-2,4-difosfetan-2,4-disulfuro (metil reactivo de
Davy); 2,4-bis-(para-tolil)}-1,3-ditio-2,4-difosfetan-2,4-disulfuro (p-tolil reactivo
de Davy) o pentasulfuro de fésforo.

Una composicién fungicida, insecticida, acaricida, molusquicida o nematicida
caracterizada porque comprende en peso 0,0001 a 95% de un compuesto de
férmula (1) de acuerdo a la materia que se reciama y un vehiculo o diluyente
para el mismo.

Un método para combatir y controlar Insectos, 4caros, nemétodos 0 moluscos
caracterizado porque comprende aplicar a una peste, a un lugar de una peste
0 a una planta susceptible de ser atacada por una plaga, una cantidad eficaz
como insecticida, acaricida, nematicida o molusquicida de un compuesto
pesticida.

< El problema técnico expuesto en esta solicitud es la necesidad de proporcionar
productos pesticidas.

< La clasificacibn segin la IPC comespondiente al objeto de la solicitud es
A01N43/56.

3.CLARIDAD DE LA SOLICITUD



Het

La descripciéon divuiga la invencién de manera clara y completa tal como lo L‘G?
establece el articulo 28 de la Decisién 4868 de la Comisién de la Comunidad
Andina cuando dice: “La descripcién debera divulgar la Invencién de manera
suficientemente clara y completa para su comprension y para que una persona
capacitada en la maleria técnica correspondiente pueda ejecularia. La descripcion
de la Invencién indicaré el nombre de la invencidn e Inciuird la siguiente
informacioén:

a) el sector tecnolbgico al que se refiere o al cual se aplica la invencion;

b) la tecnologia anterior conocida por el solicitante que fuese util para la
comprension y el examen de la invencion, y las referencias a los documentos y
publicaciones anteriores relativas a dicha tecnologla;

¢} una descripcién de la invencién en términos que permitan la comprension del
problema técnico y de la solucién aportada por la invencién, exponiendo las
diferencias y eventuales ventajas con respecto a la tecnologla anterior;

d) una resefia sobre los dibujos, cuando los hubiera;

@) una descripcién de la mejor manera conocida por el solicitante para efecutar o
llevar a la practica la invencidn, utilizando ejemplos y referencias a los dibujos, de
ser éstos pertinentes; y,

f) una indicacién de la manera en que la invencién satisface la condicién de ser
susceptible de aplicacién industrial, si ello no fuese evidente de la descripcién o
de la naturaleza de la invencién.”

Las reivindicaclones estan acordes con el articulo 30 de la Decisién de la
Comunidad Andina: “.- Las reivindicaciones definirdn la materia que se desea
proteger mediante la patente. Deben ser claras y concisas y estar enterarmente
sustentadas por la descripcion.

Las relvindicaciones podrdn ser independientes o dependientss. Una
relvindicacién seré independiente cuando defina la materia que se desea proteger
sin referencia a otra reivindicacién anterior. Una reivindicacién seré dependiente
cuando defina la materia que se desea prolfeger refiriéndose a una reivindicacién
anterior. Una relvindicacion que se refiera a dos 0 més reivindicaciones anteriores
se consideraré una reivindicacién dependiente miiltiple.”

4 EVALUACION DE UNIDAD DE INVENCION
La presente solicitud comprende una invencibn o grupo de invenciones
relacionadas entre si, de manera que se integra un (nico concepto Inventivo
conforme al articulo 25 de la Decision de la Comunidad Andina: "La solicitud de
patente sélo podré comprender una invenciébn o un grupo de invenciones
relacionadas entre sl, de manera que conformen un tnico concepto inventivo.”

5.ES UNA INVENCION
El objeto de la presente solicitud no se encuentra comprendido dentro del alcance
del articulo 15 de la Comisién de la Comunidad Andina que establece: *No se
conslderarén invenciones:
8a) los descubrimientos, las teorlas clentificas y los métodos matemiéticos;
b) el fodo o parte de seres vivos tal como se encueniran en la naturaleza, los
procesos bioldgicos naturales, el material biol6gico existente en la naturaleza o
aquel que pueda ser aisiado, inclusive genoma o germoplasma de cualquier ser
vivo natural;
c) las obras literarias y artisticas o cualquier otra protegida por el derecho de
autor;
d) los planes, reglas y métodos para el ejercicio de actividades intelectuales,
Juegos o actividades econémico-comerciales;
e) los programas de ordenadores o el soporte l6gico, como tales; y,
f) las formas de presentar informacién."

8.PATENTABILIDAD DE LAS INVENCIONES
La presente solicitud no se encuentra bajo el alcance del articulo 20 de la
Decisién de la Comision de la Comunidad Andina: “No serén patentables:



a) las invenciones cuya explotacién comercial en el termritorio del Pafs Miembro
respectivo deba impedirse necesariamente para proteger el orden publico o la
moral. A estos efectos la explotaclon comercial de una invencibn no se
considerara contraria al orden ptblico o a la moral solo debido a la existencia de
una disposicion legal o administrativa que prohiba o que regule dicha explotacién;
b) las invenciones cuya explotacién comercial en el Pals Miembro respectivo
deba impedirse necesariamente para proteger la salud o la vida de las personas o
de los animales, o para preservar los vegetales o el medio ambiente. A estos
efectos la explotacion comercial de una invencién no se consideraré contrana a la
salud o la vida de las personas, de los animales, o para la preservacion de los
vegetales o del medio ambiente sélo por razén de existir una disposicién legal o
administrativa que prohiba o que regule dicha explotacion;

c) las plantas, los animales y los procedimientos esencialmente biolbgicos para la
produccién de plantas o animales que no sean procedimientos no biolbgicos o
m

d) los métodos terapéuticos o quirdrgicos para el tratamiento humano o animal,
as/ como los mélodos de diagnéstico aplicados a los seres humanos o0 a
animales.”

8. EVALUACION DE LOS REQUISITOS DE PATENTABILIDAD

El articulo 14 de la Decisién 486 de la Comisién de la Comunidad Andina establece
que: “Los Palses Miembros olorgarén patentes para las invenciones, sean de
producto o de procedimiento, en todos los campos de la tecnologla, siempre que
sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacién industrial.”

En cumplimiento del articulo 14 de la Decisién 486, se procedié a evaluar los
requisitos de novedad, nivel inventivo y aplicacién industrial con el fin de establecer
la patentabilidad de la invencién reivindicada en la solicitud en estudio.

% La fecha a partir de la cual se realizd la blsqueda de anterioridades para las
reivindicaciones 1 a 6 (folios 425 a 427) corresponde al 19 de abril de 1999.

1.0Evaluacion de la NOVEDAD

La Declisién 486 de la Comisién de la Comunidad Andina establece en su art. 16.-
“Una invencion se consideraré nueva cuando no estd comprendide en el estado de
la técnica.

El estado de la técnica comprendera todo lo que haya sido accesible al plblico por
una descripcion escrita u oral, utilizacién, comercializacién o cualquier otro medio
antes de la fecha de presentacién de la solicitud de patente 0, en su caso, de la
prioridad reconocida.

Sélo para el efecto de |la determinacién de la novedad, también se considerara dentro
del estado de la técnica, el contenido de una solicitud de patente en trdmite ante la
oficina nacional competente, cuya fecha de presentacién o de prioridad fuese anterior
a la fecha de presentacion o de prioridad de la solicitud de patente que se estuviese
examinando, siempre que dicho contenido esté incluido en la solicitud de fecha

anterior cuando ella se publique o hubiese transcurrido el plazo previsto en el articulo
40."

Después de realizada la biisqueda de anterioridades en los archivos con que cuenta
la Oficina, y no habiéndose encontrado alguna anterioridad que se anticipara a un
compuesto de férmula (I) y la composicién que los contiene tal y como se define en
las reivindicaciones 1 a 4 y 6 (folios 425 a 427), el proceso de preparacién de dichos
compuestos definido en la cléusula § (folios 426 a 427) se considera que la materia
comrespondiente a estas reivindicaciones es nueva.

1.0Evaluacién del NIVEL INVENTIVO

De acuerdo al art. 18.- “Se considerard que una invencién tiene nivel inventivo, si
para una persona del oficio normalmente versada en la materia técnica
correspondiente, esa invencién no hubiese resultado obvia ni se hubiese derivado de
manera evidente del estado de Ia técnica.”, se conceptia:

0
(63



El compuesto de férmula (1} definido en las reivindicaciones 1 a 4 tiene nivel inventivo
puesto que su configuracién quimica contiene un benzodiazol o benzotiazo! unido a
heterociclos con sustituciones especificas para conformar una estructura con
actividad pesticida. Lo anterior no resulta obvio ni derivable del estado de la técnica
para una persona versada en el arte. Asl mismo también tiene nivel inventivo la
composicion que los contiene como componente activo de la reivindicacién 6.

El proceso de preparacién definido en la clausula 5 tiene nivel inventivo debido a que
presenta una reaccion especifica para la produccién de los compuestos objeto de la
presente solicitud.

Teniendo en cuenta lo anterior y en razén del cumplimiento del Art.14 de la Comisién
de la Comunidad Andina, se recomienda conceder el privilegio solicitado para las
relvindicaciones 1 a 6, folios 425 a 427.

EXAMINADOR TECNICO FECHA
CODIGO 202001 JEFE DIVISION NUEVAS CREACIONES 2008-05-25
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Industria y Comercio

SUPERINTENDENCIA

REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

REsoLucioN " 17193
Por la cual se otorga una patente de invencién

CERTIFICADO 28496

Rad. N° 00-28953

EL SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
en ejercicio de sus facultades legales, en especial de las que se confirieron en el articulo
4, numeral 5 del decreto 2153 de 1992, y

CONSIDERANDO:

PRIMERO: Que mediante escrito radicado en esta Superintendencia con el nimero
00028853 del dia 19 de abril del 2000, se solicitd conceder patente para la invencién
contenida en el expediente de la referencia.

SEGUNDO: Que efectuado el examen de forma y cumplidas las exigencias legales, se
ordend publicar el extracto sin que se hublieran presentado observaciones.

TERCERQO: Que realizado el examen de fondo se requirié al solicitante en los términos del
articulo 45 de la Decisién 486 de la Comisién de la Comunidad Andina, para que presentara
respuesta a las observaciones de caracter técnicn visibles a folios 419 a 422 del cuademo
administrativo, relacionadas con la patentabllidad o cumplimiento de los requisitos
establecidos por esta Declisién, para la concesion de la patente.

CUARTO: Que el solicitante, mediante escrito radicado bajo el nimero 00-028953-00009-
0000 del 15 de mayo del 2008, atendié oportunamente el requerimiento formulado,
presentando nuevos folios 425 a 427, con el texto de las reivindicaciones que reemplazan
las originalmente presentadas, atendiendo de esta manera las observaciones efectuadas en
el examen de fondo. El capitulo en mencién se acepta, como quiera que se ajusta a las
prescripciones contenidas en el articulo 34 de la Decision 4886.

QUINTO: Que en virtud de lo dispuesto en el articulo 14 de la Decisién 486 expedida por la
Comisién de La Comunidad Andina se otorgaran patentes "...para las invenciones sean de
producto o de procedimiento, en todos los campos de la tecnologia, siempre que sean
nuevas, tengan nivel inventivo y sean susceptibles de aplicacién industrial”.

SEXTO: Que en el presente caso cumplen los requisitos indicados en el numeral anterior las
reivindicaciones 1 a 6 contenidas en los folios 425 a 427, raz6n por la cual este Despacho
encuentra procedente conceder para las mismas el privilegio solicitado.

RESUELVE:

Sede Centro: Carera 13 No. 27-00 Pisos 2,5, 7 y 10
Sade CAN: Tr. 40A No. 38-50 Conmutador: 3820840
Fax: 382 26 85. Linon 9800-910 165

Web: www sicqgov.co e-mall:
Bogota D.C. - Colombia
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Industria y Comercio

SUPERINTENDENCIA

REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

resoLucieh ~ 17193
Por la cual se otorga una patente de invencién

CERTIFICADO
28496
Rad. N° 00-28953

ARTICULO PRIMERO: Otorgar privilegio de patente de invencién a la creacidn denominada:

" COMPUESTOS QUIMICOS DEL TIPO BENZODIA - O TIAZOLES Y SU PROCESO
DE OBTENCION *

Clasificacién IPC: A 01 N 43/56.

Relvindicacién{es): 1a6 Folio(s): 425 a 427.
Titular{es): SYNGENTA LIMITED.

Domlcll_lo(s): Guikiford, Surrey, Reino Unido.

Inventor(es): Sarah Ammstrong, Nigel John Bames, Susan Patricia Bamett, Eric
Daniel Clarke, Patrick Jelf Crowley, Torquil Eoghan Macleod Fraser,
David John Hughes, Alan John Whittle, Christopher John Mathews,
Brian leslie Pilkington, Roger Salmon, Stephen Christopher Smith,
Russell Viner, William Guy Whittingham y John Williams.

Prioridad N°: 9809062.3 Fecha: 20 de abrilde 1999 Pais: UK.
0002039.6 28 de enero del 2000 UK.

Vigente desde: 19 de abril del 2000 Hasta: 19 de abril del 2020

ARTICULO SEGUNDO: El titular tendra los derechos y las obligaciones establecidos en la
Decisién 486 de la Comisién de la Comunidad Andina y su privilegio caducaré en las
condiciones prescritas por las disposiciones legales vigentes sobre propiedad industrial.

ARTICULO TERCERO: Entregar al titular copia auténtica de esta resolucién y el certificado

Seda Centro: Carrera 13 No. 27-00 Pisos 2,5, 7 y 10
Sede CAN: Tr. 40A No. 38-50 Conmutador: 3820840
Fauc 382 26 85. Linea 9B00-010 165
Web: www.sic.gov.co e-mall: infofdsic.gov.co
Bogotd D.C. - Colombia
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SUPERINTENDENCIA

REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

RESOLUCION ri - {7 1 93
Por la cual se otorga una patente de invencién
CERTIFICADO . 98496
Rad. N° 00-28953
de patente, previas las anotaciones en los libros de registro.

ARTICULO CUARTO: Notificar el contenido de la presente resolucién al' doctor Juan Pablo
Cadena Sarmiento, 0 a quien haga sus veces, en su calidad de apoderado de Syngenta
Limited., entregéndole copia de la misma, advirtiéndole que contra ella procede el recurso
de reposiclén ante el Superintendente de Industria y Comercio, del cual podra hacer uso al
momento de la notificacién o dentro de los cinco 5 dias héblles sigyientes aella.

{2 JOD "k o

NOTIFIQUESE Y CUMPLASE R BE APHINISTRA
Dada en Bogot4, D.C., a los 29 JIN. 2606 -
EL SUPERINTENDENTE DE INDUSTRIA Y COMERCIO, _ /

- Vs

JUAN PABLO CADENA SARMIENTO
Carrera 7 N° 16 — 56.
Bogotd, D.C.bhw

202021

Sede Centro: Carrera 13 No. 27-00 Pisos 2, 5, 7y 10
Sede CAN: Tr. 40A No. 38-50 Conmutador: 3820840
Fax: 382 26 05. Linea 5800-010 185
Web: www . sicgov.co e-mall: Infouic.oov.co
Bogotd D.C. - Colombila



