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

de 11 de Abril de 2008. 

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

"Como consecuencia de Ia btisqueda de anterioridades de materia relacionada 

con la presente invención, se determinó que existen en el estado de la tØcnica 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; 

V 

� 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. 
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A NOX SYNTHESIS OF $-çYANOIDOI.ES AND 

NEW ROUTE L) It C)LE3CABBOXYLXC ACID DERXVATIVE1. 
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2’A1kyl-3-cyaroi.ndles are obtained when 1-a yltaethyl.-2-ch fO- (or 2-phenylsul-

fcny1)-2--phenylsuloxtylin1olee are reacted with excess aziIa ion (90/n). 
ftle reaction is considered to occur by a fragmentation reeombiriation process in 
which the schiffs base 12 is of central importacce. This proposal is aippor-t 

tad

 by the foimatice of 2-substituted indole -cabOxilates 17 fromaldehydas oxid 
th e phony eulfanyl-c-alfliflaphe7tylacetiO acid ester der:.vative 16. 

Although 2-eh1oro-3-acylindclea are relatively readily avajlthlCZ, the nuclophiLi sub-

stitution reactions of these compounds bave hardly3 been investigated. A facile synthesis of 

the electronically related 2- loro- 3-phenylsulfonylindolos (6) was recently devised in these 

laboraoriea and the susceptibility thereof to nucleophilea was examined This rep sun-

marines the results of the study with particular emphasis on the unique reaction which tles 

place between 6 and aside ion. 

The 2-ch1or-3-phenyluIfny]J-ndO155 were prepared most efficaciously by the routes, 3hown 

in Scheme I. Thus, 3-phenylaulf4anylindole (i) was oxidized with 1 equiv. of in-roperoxy 

benzoic .aid (MCpnA) to the nu1foi6e 2, which was alkylatod on nitrogen with various elky). 

halides (e..., PhCTA  Bc2CO2Et) in D’ solution cor.taining sodiunt hydride. The conversion 

of the 1-alkyl-3-p yl finyli.molea (3) into the corresponding 2-ohio -3-phenylsu.lfenyl 

compounds 5 was effected with thionyl chloride (0/NaHCO3). This notably efficient process 

(30-95% yields) , fcr which close analogies axe known in non-axomatic 3yEtams67r is consider

-

t 
ed to proceed via the sulfonium salt 48* Oxidation of the ohiorosulfides 5 with a slight en-

0055 of MCPBA (0/CHCl2) gave the required chlorosul.forLee 6.. These cpounds could also be pri 

pared by a reaction sequence wherein 3-phenylsulfinylindole was first converted into 2-chioro--

3-phenylsulfenylindola (7), which was subsequently oxidized to the au].fone 8 and then N-clky-

lot-ed (C1C111cu; P13COCH2Br). 

WhereaE the reaction of 1-b yl-2-ch.erc-3-phenylsulfoaylindole (6,R = Ph) with nuela-

philOS such as diethyl sodi,maloxiate, sodium phe1to1.ata, sodium thioltes and primary amiftag 

gave the expected 2-substituted-3-pheflylaulfoflylindolea, the structure of the product obtained 

from 6(R w Ph), and excess sodium aside (3 equiv.fD)’) at 90, was completely unanticipated, 

This substance, mp 2406, analyzed for C1H10N2, had a mass Spectral molecular weight of 213 
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Table. Sylithesis of 2-s.ttut-a-vanoindo14s 

t4fl3/DMF/9OE CN 

IP C rD, 1-4h p R 
H 

L’ntry R 

I Ph Ci 99 

2 Ph so 2 
Pb 
b 78 

3 CE, SO2Ph 24 

4 Co CHCl $4 

S rM Cl 26 

6 CH SOPhb 32 

7 hCO Cl 59 

None of the ractthnE, oxcept that of entry 1,, we otbi1zet. 

The compounds were preprd by N-A1ky1atn of 2,3-bi-ph8xy1--

8uifoiy1thdo1( fo11ow9 by prolong oxidation with 14C.IIBA. 

80C12/NaMCO. 

58% 
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and -strong IR aids at 3240 and 2:195 The NM spoetin showed absorptions only for 

aromatic hydrogens and one oxthanee.b1e proton � This data suggested that the product was 

either 2-.phepy1-3-cyinoiniole (9, = li ohe z) or 2-cyano-3-phenylindo1e. The fotner 

was stown to be correct by dj.rcct comparison with an authentic sample synthesised fr) 

2-pheny1indo1e and cthlorosulfonyl iocyanato. 

The formation of 2lkyl-3-c(anoindolea (9) from l-a1kyethy1--oh1oro3’phony1 

su1fony1indo1e (6) does appear ta have some generality as judged from the examplea 1istid 

in the Table. Purthermore, the laving group at C-3 need not he chloride ion airtoc lslky1-

ttcthy1.-2,3-bis-bennesu1fony1ind1es (entries 2,31) yield the sao podaiots with aside ion. 

With roaxd to the mechaninm of ts r wkahle reaction, it is noteworthy that 9CR = in 

slowly formed from 6( = Ph), even at room temperature, and at no time is the azido conpoixd 

10 obsewed. It is therefore suggested that the tranaformation proceeds by eu1tancoua loss 

of nitrogen and fragmentation of the, presumably unstal,le, azide 10 to the imino keteiimtne 

11. The tutomerio n-phcr.ylsulfonyinitrile 12, or the 1,5-dipole 13 corresponding thereto, 

would be expected to cyclize to 14, as in the syntheses of indcj.iass (and indoles) recently 

described by Speckampi0and oriqg1 , and the less of ben1inia acid from 14 would 

complete the proceta. The feasibility of the latter staqes of this process was examined as 

follows. The i-propyl ester of c-nitrophenylacetic acid. 15 (Scheme III) was renOtod sequen-

tially with diphenyldisulfido (RCa powde/THF), excess !’PEA and hydrogen (Pt02/S0 p5ig), 

Brief beating of the resulting sensitive amino compound 16 with bcnaaldehyde (1 oquiv, 

acetonitrile, at raflux temperatre, gave i-propyl 2-penylindole-3-oarboxylath (17,P, e 

mp 124 in 63% yield, identical to a snirglc synthesised from 2-pheny1--chloony).indo1e12 

and 2-prapanol. AnalogouS products were obtained from -decana1 (1) and cinnanal&thydo (6%) 

These results strongly support the suggested mechanistic sequence and demonstrate that 2sub 

atitntod-ir;dole-3-carboxylic acid derivatives are readily available from i-nitroenylace tic 

acid. 

AclknowlRdanents:We thank professor 3ilbert Stork (Columbia University) and tr � T Li 

(syva) for extensive discussions of the nochanisUc aspects of this paper and N. Maddox 

and L. Ikos for invaluable assistance in the interpretation of the 14MR and mass spectra of 

9 (R= Ph). 
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A?. Eight title thio ezhe I (R H, Me; P.1 = H, Me, Ph; P.2 = He, Et, 
Ph, CH2CO2H, CK2CO2Et; R3 - H, Cl, Me; R4 = H, MeO) were pepd. by 
reaction of irtd1ea II with uccirtictLdouifcnjurn halides III (P.5 
alkyl, crboxya1ky1, etc.; X = halo) followed by thermal de;ompn. of 
the resultin5 IV. I had analgesic, antiinflaratory, and 
antipyretic activities (no data). Thus, 1.17 g Ijidole was added to 
2.23 g III (P.2 = P.S m Et, X = Cl) in CHC13 at -204, the rLixt. 

1 h at room tamo., and the resulting crystals were heated 5 
nin at 130-40 under I’1 to give 1.20 g I (P. = RI RB = P.4 
H, P.2 = it). 
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