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1. Me refiero al auto dictado por ese Despacho notificado mediante fijacion en lista

de 11 de Abril de 2008.

2. De acuerdo con el Concepto Técnico No. 734 se tiene que:

“Como consecuencia de la busqueda de anterioridades de materia relacionada

con la presente invencidn, se determind que existen en el estado de la técnica los

siguientes documentos que eventualmente afectarian los requisitos de

patentabilidad de esta solicitud:

¢ Tetrahedron Letters, vol. 26, No. 15, 1985, Josefina Garcia et al: "A
novel synthesis of 3-cyanoindoles and a new route to indole-3-
carboxylic acid derivatives”, page 1827-page 1830, RN 98508-73-7;

Y

¢ STN International, file CAPLUS, CAPLUS accession no. 1977: 535057,

Document No. 87:135057, Sankyo Co., Ltd.:

“3-Indolyl-thio ethers”;

& JP, A2 52039671, 19770328, RN 64137-76-4, 54491-43-9, 56366-

45-1.

3. Para responder a los requerimientos del sefior Examinador de conformidad con el

Articulo 46 de la Decisidn 486, anexo me permito presentar a ese Despacho copia de

los siguientes documentos solicitados:

b
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* Tetrahedron Letters, vol. 26, No. 15, 1985, Josefina Garcia et al: “A novel ny
synthesis of 3-cyanoindoles and a new route to indole-3-carboxylic acid ’LL\IX
derivatives”, page 1827-page 1830, RN 98508-73-7; y

* STN International, file CAPLUS, CAPLUS accession no. 1977: 535057,
Document no. 87:135057, Sankyo Co., Ltd.: “3-Indolyl-thio ethers”; & JP,
A2 52039671, 19770328, RN 64137-76-4, 54491-43-9, 56366-45-1.

4, En vista de lo anterior, ruego a usted tomar atenta nota y proceder de
conformidad.

Sefor Superintendente,

Mo lere )

LLOREDA RICAURTE
T.P. 53.215
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A NOVE. SYNTHESIS OF 3~CYANOINDOLES AND
A NEW ROUTE TJ INDOLE-3-CARBOXYLIC ACID DERIVATIV'ES]'.

)

. ._a a)
Josefiaza Garcia, = Robert Greenhouss,

*
Josaph M. Muchowskib) and Jose Antonio Ruiza)
a) Syntex, 8.A., Divisién de Investigacidn, Apartade
Postal 10-820, 11000 México, D,F. b) Syntex Fesearch,
Institute of Jrganic Chemistry, 3401 Hillview ava,,

Palo Alto, Californin 924304 ‘

SUMMARY: 2-Alkyl-J-cyanoindoles are cbtained when l-alkylmethyl-2-chlore-(or 2-phenylsul-

| fonyl)-3-phenylsulEonylindoles are reacted with excess azide ion (907/DME). '
The reaction is considered to occur by a fragmentation recembination proceszs in
which the Schiff's bage 12 is of central importance. This proposal ig support-
ed by the formation of 2-pubstituted indole-3-cazhoxylates 17 from aldehydes and
the a-phenylsulfonyle-o-amincphenylacetic acid eoster derivative 16.

Although 2~echloro-3=acylindoles are relatively readily availahle?, ¢he nuclecphilic asub-
stitution reactions of these compounds have hardly3 been invastigated. A facile synthesis of
the electzonically related 2-chlere-3-phenylswlfenylindoles (6} was recently devised in these
laboratories and the suscephibility thereof to nucleeophiles was exemined, This report sum-

marizes the results of the study with particular emphasis on the unique remaction which txkes

place between ¢ and azide ion.

The 2-chlore=3-phenylsulfonylindeles were prepared most efficaciously by the routes shown |
in Schewe I. Thus, 3-phenylsu1fenylindéle (L)“ wag oxidized with 1 equiv. of m-chlaroperoxy- i
benzoic acid (MCPBA) to the sulfoxide g?, which wns alkylated on nitrogen with variocus allkyl
halides (e.q., PhCHZBx, BICHZCOZEt) in DMF solution containing sodium hydride. The conversion
of the l-alkyl=3-phenylsulfinylindcles (2) inteo the corraesponding 2-chloro-3-phenyisulfenyl
compounds 5 was effected with thionyl chleoride (ov/Ncho3;. This notably offiscleat process
(80-95% yields), for which clesge analogies are kuown in non-aromatic system55’7, ig consider-
ed to proceed via the sulfoniuvm salt 33. Oxidation of the chlerosulfides 5 with a slight ex~
cass uf MCFBA (0°ICHZC13) gave the required chlorosulfones 6. These compounds conld alse be pre-
pared by a reaction sequence whersin 3-phenylsulfinylindole was first converted ints 2-chlore-
3-phenylsulfanylindole (7), which was subsequently oxidized te the gulfone 8 and then N-zalky-
lared (CICHQCﬁ; ThCOCH _Br).

2
whereas tha res¢tion of l-benzyl-2-chlors-3-phenyleulfonylindole {6.R = Ph) with muclee-

philes such as dlethyl sodiomalonate, sedium phenslates, sodium thiclates and gprimary amines
gave thes expected 2-substituted-3-phenyleulfonylindoles, the structure of tha produst obeained
from £(R » Pk}, and excess sodiwne azide (3 equiv./DMF) at 30°, was completely unanticipated.

|
|

This substance, wmp 240°%, analysed for Clsﬂlona, had a mass spectral molecular waight of 213
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Tahle., Synthesis of 2-subsgsituted-d=eyanoindolas
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a}None of the reactione, oxeept that of entry 1, was optimized,
These compounds ware prepared by N-plkylation of 2,3-bis-phenyl-

sulfenylindole” followed by prolonged oxidation with MCPEA.
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and strong IR bands st 3240 and 2195 cm—l. The BMR spactrum showed absorptionz only for
aromatic hydrogens and one axchangesble proton, This data suggested that the product was
either Z-phenyl-3-cysnoindole (3,% = H, Scheme II) or 2-cyane-3-phenylindeole, The former

was shown to ke correct by direct comparison with an anthentic sample synthesised from

2-phenylindole and chlorosulfonyl isoc}mnatcg.

The formation of 2ealkyl-3-cyancindoles (9) from l-alkylmethyl-Z2-chloro-3-phanyl-
sulfonylindoles (£} does appear t> have scms geperality as judged frow the examplas listed
in the Table. Furthermore, the lsaving greup at C-2 need not be chloride ion singe l-alkyl-~
meehyl=2,3-bis-benzenesulfonylindoles (entries 2,3,7) yield the samn products with azide icnm.
With regard to the mechanism of this remarkable reactlon, it is noteworthy that 2(R = Ph} is
slowly formed from 6(R = Ph), even at roem temperature, and at no time is the azido compounc
10 cbgerved. 1t is thersfore sugjested that tho transformation proceeds by siwultanscus loss
of nitrogen and fragmentation of the, presumably unstable, azide 10 to the imino ket=nimine
11. The tautomeric a-phenyleulfonylnitrile 12, or the 1,5-dipole 13 corzesponding theveto,
would be expected te cyclize to 14, as in the syntheses of indolines (and indoles) vecently
described by Speckamp!® and Griggl!, and the less of benzenesnlfinic aeid from 14 wonld
complete the process, The feasibility of the latter stages of this process wasg axamined as
follows., The i-propyl ester of c-nitrophenylacetic acid 15 (Scheme YIT) was reacted sequen~
tially with diphanyldisulfide (KCE powdexr/THF), excess MCPBA and hydrogen (Pb02/50 meig).
Briecf heating of the resulting sensitive amino cempound 16 with benzaldehyde {1 equiv.} in
acetonitrile, at reflux temperature, gave i=-propyl 2-phenylindole-3-carboxylate (17,7 = Fh),
mp 1247 in 83% yield, identicel to a sample synthesissd from 2-phuny1—3-chlozcaarbanylindole‘2
and 2-propamol. Analogous products wexe obtained from p-decanal (57%) and cinna.mal»:‘iahya& (76%)
These resulte strongly suppoxrt the suggested mechanistic sequence &nd demanstrate thay J-sub-
stituted-indole-3—carboxylic acid derivetives are readily available from g-nitrephenviacatic

acid.
Reknowledgementz: We thank Frofezsor Gilbert Stork (Columbia University) and be, £.7. Li

(syva) for extencsive discueaions of the mechanistic aspeets of this paper and Drs. M. Haddox

and L, Tbkos for invalunable agsistance in tha interpretation of the RMR and masa spoactra of

8(R = Ph).
References and Notes:

1, Contribution no. €86 from the Syntex Institute of Organic Chemistry.

2. L. Marcherti and A. Andreani, Ann. Chim, (Fome), 63, 6Bl (1973); J. Bargman, k,
Carlsgon and B. Sjcberq, J. Heterseyelic Chem., I, 1123 (1977}, A. Andreani, D.
Bonagzzi, M.A. Guarnieri, F. Andreani, P. Strocchi and W, Wontanarc, J, Med. Cham.,
20, 1344 (1377).

3, R:-8. Sagirullin, ®.V. Mel'nikova, and 3.N. Kost, USSR Patent 394,373 (1973);

Cham. nhstr., 79, 1465¢1 (1873).

4. K. Anzai, J. NEferosyelic Chem., 16, 367 (1979).

5 All new coempounds gave satisfacto¥y elemental anaslyses and were fully chavacterizsd

by the usuzl spectrosccpic methods.

G. G.A. Russell, B. Sabourin and G.J. Mikel, J. Org. Cham., 31, 2854 (1968); N. Miya~-
moto, D. Fukuoks, K. Utimokto and H, Nosaki, Bull. Chem. 62, Japan, 47, 1817 (1974;.

7. ©O. De Lucchi, ¢. Marchicro and G. Modena, J. Chem. $oc. Chem. Commmn., 513 (1984).

g. Under similar conditiers, 2=-chloro-3-arylsnlfenylpyrroles are obtained from 3I-eryl-
sulfinylpyrrelas; J, Gsrci& and R, GSreenhouse, Unpublished resulte.

El &, Mehta, D.N. Dex, 2.0. Surd, gynthesis, 374 (1578).

.
i
i
l
!
i
l
!

?
§

b

i
i
i
1

|
[

10, J. pijink, J.N, Zonjee, B.5. de Jong and W, N. Speckamp, Heterocveles, 20, 1235 (1383},
i

11, R. Grigy and H.Q.W, Guraratne, J. Chem. Soc. Chem. Commun,, 661 (1984),
13, J. Bergman, R. Carlessor: and B. &jcbery, J, Heterocvclic Chem., .1:.9.' 1123 (1871).

({Recelved in USA 28 December 1984)



BN 1877:535057 CAPLUS

DN B7:135057

Tl  3-iIndolyl thio ethers L ek

I Temita, Kuniyuki; Terada, Atsusuke; Tachikawa, Ryujl

P2 Sankyo Co., Ltd., Jswan

an Japan. Kokai, 5 pp.

CODEN: JHKRAT
DT Patent
LA Japanese
o C070209-30
ce 27-11 (Heterocyclic Compounds (One Eetero Atom))
FAN,CNT 1 . , ~a
PATENT NO. KINT DATE A?DLILPTI(EY_I‘_IO i\f% _____
---------------- = e - .-2
FI JP 32032871 2 18770328 JP 1975-114474 1975082
GI
2 5R2 RS
P — F' }T—“‘T
T T . I )
T N PR ' )| R

Rd B 7 RE R 11
&)
1' +

o, R3 SR2RS

- N, - v, ’._;_'.' o .

{ NSRZRS  x- S

. ok

AT e "'-\["" "‘Rl. Kt
0 1r R R v

AB Eight title thio ethexs I (R = H, Me; Ri = H, Me, Fh; R2 = M=,
Fh, CH2£02H, CHZCO02Et; R3 = H, Cl, Me; R4 = H, Me®) were vrepd. by
reaction of indeles II with suceinimidosulfonium halides IS
alkyl, carboxyalkyl, etc.; X = halo) followed by thexmal
the resulting IV. I had analgesic, antiinflammatory, and
antlpyr tic activities (no data}. Thus, 1.17 g indole waz

¥ g IIT (RZ = R3S = Bt, ¥ = €1) in CHCL3 at -20°, the mivt.
SClEIEL 1 h at room temp., and the resulting crystals were heated S
oin at 130-40° under M to give 1.20 ¢ I (R=PRl = R3 = R¢ =
K, R2 = E&},

37 indolyl thio ether; =snalgezic indolyl thio ether; ancipyretic
indolyl thio ether: antiinflammatory indolyl thio ether

IT Anzlgssics
Anuipyretics
inflammation inhikitors

{3-indolyl thie eth=gs)

IT 59321-25-4F

RL: RCT (Reactant); SPW {Synthetic preparation); PREP (Preparation)
(prepr. and thermal decompn. of)

T 1484-16-8P 40025-10-2F 54466-90-9P 54491-43-9p 563g¢
50321-38-3P £4137-76-4p  64137-77-5F
RiL: 3PN (Synthetic preparation); PREP (Preparaticn)

(prepn. of)

IT 58741~-18-3
RL: RCT (Feactant)

(reaction of, with iLndole)

IT 120-72-%, reactions

RL: RCT (Reactant)

{reaction ©f, with succinimidesulfonium chloride)

BL,

(RS =
dezompn. of

added to

-45-1%



