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E. S. ID, 

Re: Expediente No. 06.037.930 
Solicitud dc patente a nombre dc Ortbo-McNeil-Janssen Pharmaceuticals, Inc. 

’Io, DLA RODRIGUEZ D’ALEMAN, identificada come aparece a! pie de mi Insist, 

40 domiciliada en la carrera 11 Na. 86-53, piso 6, obrando como apoderada de la sociedad 
Ortho-McNeil-Janssen Phannaccuticais, Inc., domiciliacla en Timsville, New 
Jersey, Estados Unidos dc America, solicitante de la parents de la referencia en 
respuesta a’ oficia No. 6178 notificado for fijacidn en lista ci 7 de mayo dc 2010, 
relacionado con ci concepto tØcnico de rondo No, 1632, me permito acompaæar las 
siguienres documentas solicirados for ese despacho: 

1 A. Rosowsky. "One step synthesis of novel 2,4-diamino.pyrimidinc antifolatcs" 
Journal Heterocyclic Chemistry. Vol. 39, 1999, pages 723-728, XP002270518. 

2 Kandeel  E.M. "Synthesis of new 1,2-dihydro-4-amno-2-thioxo-5H-indeno-1,2. 
D-pyrimidin-5-ane derivates". Pakistan Journal of Scientific and Industrial 
Research, XX, XX vol 29, no. 6, December 1986 (1986-12), pages 424-426 
XP0090251 78. ISN:0030-9885. 

3 Goerlirzer K. et a’. ’lndenoa 1,2.dupvrimidin.4.yl-amine indernei 1,2 
upyrimidin-2.4.yl-aimnes". Pharmazie, Vol) Veiling yolk red gesundheit. Berlin, 
DD, vol. 52  no. 9, 1997, pages 670-672 XPOOI 179310. ISSN:0031-7144 

Espero con esto fisher dada cabal cumplimiento a 1° solicitado pot ese despacho v de 
conformidad con In indicado en los articulos 3, inciso 3, 35 inciso 2 y 59 inciso 2 del 
CCA, al analizar este memorial, atentamente solicit0 Se traten todas las cuestiones 
planteadas con morivo del mismo, 

Senor Superintendence, 

DILL  
CC, 41.6 882 4B--L
TI? 20824 
COd. 008 

P-1624 



V 
� 

Mayan ’090 One-Step Synthesis of Novel 2-Thamincyrimidipie AntifolatS 
us 

from Bodgcod AJicyclhi Keloass and Cyanouandtoe--. 
� AdseRo.owsky’ [a), Andrewtl’apeolis I.). .nSIier,yRQiJcnerThJ - 

- !i}Do’ FCmsidOSe(BIsflantu, 
- M&.C.,Pl..aky Ried M.tiISthS. 

CW-o � -� . 

- Mds lse.a.p&.ISl.n. l,n 
���desd :.nnyl 

.99AtajWW6AWW7
 . . �-’ 

XP002270518 . . . .. . its.,3zgIs 

AcovtoIeoi ooe-.tnp innloo Oith cyoopnnIrs wee w,4 InuysIIc&atonasIopr.yle.j*. 
*lth.oee. n*o..ariln.a,hon bid2e h ffieap. 

� 

. te$Fk ft Althoiijb tht yields or 41Jeiiped p.dLtls ea mod..t là. pincCp.I  aWap o(utI. 
cne.lp at wes that A p.niS4 nay E0;. Is yIgIy of oonl bI1dd hotsrecycue si.g ’Yom" 
who.. .y,th.sL, flv.0 ,t,rtSIy Wnd.rsd keiw,n byotha methods wosid M. ooapwmulllpleet.ps oto 
In eam lown ocenli 044, Thu pNduc welt two os isbibalen or wtyd.Jtht. ru4llttnu *5w � 

. Pnemaey.iuwleil. ThX.pIaJS.Bn4I
 

ad ’t  
� bidju oiblflan5. The mon rolant ui,d a.]tain canpound In thfli.apw.sldl.dJu1 

cIoUa,lOLiId.450a44.&Scr. 13) whoc ommy sW reiüthky açqo.’h.d those of nfma*opuIjm. 
dsi.p co,iwtuty mcd 0 ant A en,fnff mid T.  pal I.(ecdon. 34-D 

I’� nod ..Z44.(naP4 ,Sse srISa.flao.ccon mat thiniwo.ca*.nbddnlbcwsduinrn.z 
pocncy,jid ..kcIMly qsJw 1M1 v,&r�ame. bstw.s.aw.k aid no.u.leodv. S4brnr of, corns 
d.ydpvIbIsls F.aJnI.a uethnr ainpn.ods Is.Ledwn ke*1io weak .n4 ntn.ot.tha. 

� . 

suncstcd dm1 la iniatr.il..kucyorin tcmbtneiIon 
would ho lswpele in Fact who txptrkac, esacccpt. 
eWe side effects from .lf. dt,sgs. tehen ether, 1h 
ftqntni Iuebflhty or Polloa to WOMINO sulfa dwgs .ad là. 
-- tsh cost of Ieuc*vedu bavo pccnead 

’w 

s,nrmi lahon toil Cs to . to design 4 tow sent’s ao of 
Iipepwrio dlbydiolb].is m4ijasc h*lblto.t pent enough 
to be suM wlih.sui a Will dniis - to pakodve .nc.isIi to 
tot adopt co-.dn,lnisiration of I4OOOVOVI (l 4). 
Rowoer this to poved to N, detsnlihs 1. a, noststsoli 
etompt, ism bean thw,,iM by what nenis to b% eskaut 
empblc,tIy. as Invo= cotTelatioft between poltmoy and 
athlty l5J 

A possible approach to enhiucing tha selebIndlmg 
of inhibilon to the aetivo nile of dihydiofolat. atat 

-4-



AR&oWsIq4A.tPapouIIs.thds. RQUC{ue 

Thbl.I . 

SM Cnnin.th. 

KImt n.c.dsI.a Ptcodal%VkId)I.I -_ co4I; . 

9live 

4. . I 14(13) ft 1(44 

7 . 21(z.c ’I Igm 

r 

S ’403) 0 

oveo 

ii MM�t ,.M4 by UloIflach,n,l*eSaadwSfl.MU;(St-- 
o.IIr.&wlm*(S(I3cNt-

ra__  



M.y-Ian 999 Crewmen Synthels ofNov.I 24-Oianlnopy–lniidIn. ArtiroWa - 725 

- 2no.sA;A. byrid42.3dIpyI1,MdIn;2Z aliowed to co4 ond the solidifled melt wu puIveztd ad - 
- wbieb as rtceuoydizg,S2d we hehi of ponS fromed thownghIyenckd with an 0: is nilso of ciomfom, 

n adlt&tofoiite,cdotIn Ilgsnd 24). and methinol. The WHOWWre r..ldue aesvmed to coueii* of 
rwleitthet-typc polynwi, trnuitinz born the thnti hiuk. 
down and polymerization of along naæidin. 231. win 
disc.rde4 ,nd the o Ilecic ox bac I win duomatorept2d or. - - 

j. 
silica gel isIng 5;IS chlorofoqm-methnol as thm dooM, 

IlN - 77$ mand of pz4fied FOdOCIvaIicJ MMWthly,fre&i - .. . . . 
. lo*0ft3%(15)IoIbijlIof Nor am. Antongthe caw, _ 

pouhdi with 110,11,41 Illiopolis an.  lilt coethat fom,e4 
In piy Id was 16 (2fl). }lowever yields wÆo jerappir 

� AjtnenlprocSure forth, cyanopmnldi.11 AIIIOnTeOO- whca they Welt co3nQd to, recovered attunE itiitakj.  
dat Is sive In the excsirneltal scttin. Reaction cost- For example, hue .4juei$ yIeld In the ,ynthss o112 wan. 
Ion, pod noo-opulmlz.d yields ebt.IM4 for ledivlded I No iathur thin 63%. Slrted.I amoth’Ts-ofamended - .-- -. 

- - ronssopunua,1n4in Ti s arlc-thomtc.I .h nln1 Impose wok jin ,va Map A]  - - 
....Jute end physical am for Out prodili on gLin In flmo along *lUu any byproducts putist-od to ed,c val,- ’v-bk a rnietI> the kewqie and an cqukuuo]ªr tsuonu of solf.n the Icrone.. 

mcytiSIIind eyMO5IJIflinc nfl mind We, I ame, s& the dagretilve Narmada -of cy,o8usnidine. 
otnIogea ii I9O.0  Im 1,0623 hours, the nturn win andthoeIfcndofkdnelspeameun.dldabk 

.Tibl2 

C SS Iii is Pt0 cii lieu r 13-20 

cE,  eçesd Molciuls Q.n,.i Nsix B)ftlR 4 41e101n51,ä int 
M Sprcuaj Del. 

13  cd1iN. .. 4oP,di.3dIe4y�l.. S Lc1.Otrrnbi n OH, pool tWIP 01.23 
4042104$ braiD,

 
seasonal 

2..e44NIt1I 
Ii C,i*1 3SDlni.ikdMzfltycIt’ . I LEE reopen, MEN. e*tMIC 17411. 

(&3.LOL’let&n.Ziklsn. . 3cH3.2oJ40%.a2H. npeetdIl&a 

IS CiiHitN. . 1,6OSmGU-dM,4-IO,11 9Ute,epiniItH. . O4S.IteCHiJ1O 
_,pMa,t.O.I.lMtl1. 2 Ohj.201p2 nO.4.’ *!soto. na 

mt.2.4.e-oI.,a tw 411.2. - 4.Mf  
rtM.Irflt4 

SI’ Mol 3>vIawmo4A4Saei.ycI. 5I.1.U(0*,iintIL %JhIt&SIc 
4 Ca’. 11111 tall 3W,Ne"Mospri 
4ai We an illoolls It &eS ’I. MM 

0a1.W40 4STh.LI)altycI4. I&3h(ctrepltea Iffill awfar2li 
r3.IS"JI.I..*,-2.4S. 4012.2a1,,L:ar.. 

4.Io &1 N Maisano 
IS Cja1sN4 &i-04nth*Nasal 5 Imes wal as loll. ,se tM+O*2S1j1. 

2(541.2CH,XS2t4H. t.w1a 
C,t wJ42.I.Mpy.lmlSiw 2.sS4N1W4 4* 2H. 

cN.cl0 
is Cool" Calfecal 

tbiH.2.4.NlhJ7,1 . O.lM3OtCflhi:1 
&lIt2.urn$flZtCH, 
2.iknyI C 53.13: It 4A 

20 . C1H11144 24OIieirtli.liudre3a4 S 36(i 3K CIt1) d9ft Cl’ br C13H1tW.. 
a2aOC6,Ai 

-NIiS.tfllTh 411. I . E,23tfl.27M 
pot ad4 C. 6,V* 
U S.042 tq.27.I., 
we tM+I1 9.21 

a1P q..escI U1431,5M P wnt tidmd It d siuwice.. 4b.e..t ruceaorl7 1430 aaflbalt4tudlob,1telJ 



22Z1 /11’ 

(cainles of ibis il gh-ternp.ratu re process. However, - - 
de.piLei ow yield. thsitscti&is not wlthouc-rmatil 
one considers that other louIsa an statically hindered - a. 
24.41. a.s6-eycIo.Ik.iwpyrinlldlnca require several - 

steps wimse overall yield may nol be any higher. Paras 
: 

example, in a $ll,IlIsI.p syiithais of the bniS 110093 Is’ 

Mom caMpiw, via Scy.no-2-methoxyctmph-2ns (25) 
IN YIM In lost We anal ttap w.Wlim "t of ft. bInIg in S apedes-stcThc rammu. However. 
oyaeo said titer with guanidine in an svtoclavt it 10 uibMItstioo tnfortun ately ilto snolj to lead 
270,l.ivpo,t4tobconIy4t . . dtczsax itpx.ncy.ThereoMicdeOrthebi . 

poisids was fl WIN an Cw Of 6.1 sM ’gal" 

- . .- tendS Map ...................dflnthok 
. 

.. tSucIsleI  Mimi fldesfortheP.cw 
waSs ....inrt,throinwTho 

--................................w9ibdthrHo

 

. . . 

enzyme wn 12, q vaZue wni,what lower 
mosolast WE thgnlflcanoh compasla 

....i k. .r.,.- ........... h.I.,. .L, .,_.._,...... ak. tslt_.l at., 

of 

Ulge in lnditg w7 joiidl/dihjfr 
� 30-CoN loss or binding to Z 
class, 
IN, Is mm -sensitNe to a ’mali 
any of the hydrophobia Orion, 
141°r 1 zaIdJl dihydaofoiate 

-’sir thin cul of Id, Ma ’dli sig. 
Pith dmastW said plrinxim, 
ridge winced C sod CS, es in 
is thtodqtad in 015 Mm of 
Is was a lass nf htodlng to both 

be ni hvn enzyme. Moreovei 
W erlsyn was oculy, abolished. 
Cs ON C’ and was extended to 
� was. sharp test of polerny 
t 5ÔM4I dihydrofolais rcdiw-- 

l]arcwilenytgiO’ipmi the bd4gc 
II for blrding to theLnymc. The 
lid Was also A problem, prevent-
’, ConctsndOliI g,tiI.r On 44 
wets very weak inhlhlton, and 

S 



May3uo 199 OJ’e.Siq Sthiso( Noll 24DianopTim]difl MfoIites 
� --.�- .-. �---�___�.__.�-----_ 

737 

T4b4�3 
OUw*efnPSie Riuu htJ.ebyC peeed. U-3* td QlffirUpcIWI; ’_ 

Ic,aJMU.J 
. 

fleIm.1hedmI 12 2,’. .� 30 . . 4 2ardaull 1A as IS 042 19 
OO2 .sk, we 
03’ 0017. T..al WDIN. 

�H. 12  
j

 In 43 
0’�

 
Th02 
IS 2%GE*JW 54. 22%4flsM SD IM, U...... 3*. .9i 1.0. In I,.... 20-. tel MI 

. 

12 19 . 
:. : ;  .,. . .. . 

5S. 
ink49 M 1k ."3 LI 

Folk.. . .ls -.. . 06 34 
hi Eatne methiry lnImd U 34 .adi S .,l,naslztd Wd Mj)rtIi.bI. ettthd 20’I Sieh be.t.aII. OeIth;W 
w.fwlSrtneerthnwn naAsmo.nipSotaw 
(m–n-5 envcll4i40 I. .qOen.II.e.,wpooeng0e..l. ’peetdpy,ime*...Wmm (2) .pb R ’pet Mw li, tiydNfmlM .Jtftut h beal t3 * O. .nl 3 O2 MM. rMffcthmly (b} 3. CWtJI 

� e1 w$C me.thlly-IC,oe.i Sm.! lC,cz.0.M D.a ho..l_n� 

EXPBRIMEmAI 
. 

WIthtoo  IF, OeecTh*kss.nhtnaOlfr. 
Thm’H -t eptcln wem reeordcd on � yule0 Model 0%), SI ,4&.jil wlIooJIIsOtttJe.ds k.toe etwty. elmS ltm 

withI ay)lP Si tht ee!W of NO pa gan, mmmunal 
An.l,1kdthlb.l.yac3om,tonthr.e.aataa.. thcydqtIhI 

WIUSOItI us um. 
WIN Iis II 254 Ia ColUmn eblopb.wjnfl wIt o B.br Imy., cbrolfltnr.pby No sMmt - expects tpefl,i .thtor 
?O2Ometh ,Flkflcl 0, SIS flSfrdeehk. (4ØIJ  p.,. JIt.O.tyth.I "Ma. the Pact "Busy bn4. MI,oody 
tick ,k). M.1114pnin.s .coIe .., o..es ,. doiinej dmpoWonpa USiEngthQv 200. 

LM6fl.OZ1tdza2.44Sanp 

mW,toUi4. NI. MOSS ep.ctiJ dete we.e seflted by a.M.a Am IN tell ample of the 5eaa.Jonom.F 3.qilemefldl-
Opeenosy cst PmcflIt l3lwnby of C’ xaiwenld., eons (I 

. 

0 nu,tokI) Wa ihorouly MOted with powØtzed 
mod the lnlocithr flle]ey CorFully,Fully,D.m.. Fmthtt  M679 0.0 lmohOInd the nlbtlimn.S 

. 

Center Fully, heated 
imdmt Cb�m(tei. end *olnhlW were .114 bon AI*kh thci2befl1 Frank  sulk oowofnbJo.n,T,temom 
O4lWtt WI)

 
on F Soittt MFA ty,ot*tgdlnx w52Fall’e,s t.Istmom amflmw,. eM Th 2-ica n,e e,se 

pwylIIlNu4 I,,wama beret. h.lmgn.t OOIOI*My Sit dWlth0I5chhroro’mmetharcl (22OeI). 
mm Nounpoeikr 022 t) h,wad no ubeoi1elon ii en PUoedIg,. 

. 

................................... 254 nm 

As 14*ioiI. ml;iwe 0th; koit.. - .ypaoseenIdhIm wea woim, llrt Wmu esnIls IN 0,113 cblUfrofommi-j.itthswl. OF 
III*PIIIUd.J.d piseS I, I mus bonomout wNeb wel 11scmbiot4o*cv,.*1soearenhydl,weadJw 
III ti MW IS i oil b.S As 100,5 he., IsOrkal, .111W, Old 4mpOretld. Coiweam ;b,on,.lOsnaiy ni  ON, tel 
Sor*sma In dieuof& ,osdsa kohl, ncra,mupb,, with ISIS thlcfofonu.m.th.nl hi the IIUII1I yieloe4 "pie 
Mom oo III ea,1&oeeIn..e.lndInk.lt2Wfo,a5 lteIeyeheW4(5S23%CeethkIIkSnmUl.S.ndylddnr 
hunt Al On - elf,. mican, S as n.oytt muon wu IF, flffierdrSSdnOpytIMldJISSSprep.t.dby III fllCthod.U.25.ad 
dbowt4ctrn,amu;pnpntwISthecomIteIeofe.hI.a 17-2howinTh. I. Iodtheurcscn.l mnthwceont.iyd. 
wire laced eel will. 1th014 spin.0 etid lIlleMed ms 015315 cSldllanSEvthtnThbIsL 
yolehn. of 0I35 cbIo.olo.mmeth.moI Tile Im.r.bhp podon. 
eairted beemilm $b’nf’ by.p.s.el.d.hi,s oo,jie w.a- OydmfoOSkReduCtue No man May., 
do,m f. was dinMaL Buw. the lei*4 melt Thn ,bHliy ef 3320 11 IIF1wI P IaHMA r :( .hd ret 
pkiy modffls eO a Shm. OF 0.4 be I*in ndI 10 an the Hu, dinydiofnl.S lethIctia wea dew,nln.d Specliopholo. 

Ibsk dw1rn ll, openlen. 11w esIn.I wIt wa.lwd Uith W14a, meTn)ly si pr.910,elly reported 2641. 11,t tesole. of the.. 
- dims OverInkmant tedium edifen  and eviit4 Of Wed Illy, mit rUmPled No flble 3. .long Is fliVlotlIly’*q*.ted 
ded es.d npi,elid direetWThe product weea4lIS by colUmn d.tt the nferfnec copnpoeed; *4 no OF oflIltridged latin., 

vrtIIetnphy nis vI11c gel with Kluk thlorofuin,.nrotheul 24 ad 2522]. 



A. Roawsbs A. t PapooIs, ad S. F.Quniiór 

Am*wIedmenhi. 

ThIr&o,t w.s s.ppwtWj, p.ii by mm Rol MM frn 
t tJ.’fom.I Jns:l,ui I AHOY= fld Id""’, Düt,.m., 

Dcp.sitrnofl1eS .d Nun, i. 

ama WS NOTU 



ORIGINAL ARTICLES 

Insuilut for Pharmazariffische Chen,1o1 der Tecrmlsohsrt LJriirnsiIaI braunseblusig und Sarnhard-NothtInMitut cUr Titper,-- 
rnsdhft Abtailing Sloohemle5. Hajiihurg 

Indeno[1 ,2-d]pyrimidin-4.yI-amine2 

K Gâsttns1. S. HEaIG’ und A. D. WALTERS 

Benz Fvf Dr. P Na/an, ffaik, 31m 60. Gtbu’tlag garnering 

Die 2-Acyl-3.minoindene I und 2 rea3ianit min Formamidsacethi Zn don lnd000P2-a)pyrimidineli 3 and 4 Das 4-
Chjerpyrimidiii S. acs 4 miL Phosphoroxychlodd dngeitef re&efl mil N.Nucleophilelt zii den TitaIvetbhdungen 6-8 
Nor 8 zeigt nine sthwache Aatiaialaria.AkdvitAt. 

Sf0[1 24]pyrimldln4-yI-amlnes 

no 2-aoyl-3-aminoindtnes I and 2 react with fonysamidine aedale to yield the indenoll,1-J]pyæntidines 3 and 4 The 1-
cA4oroythttht S. fltheath 4 Mt ?tlos,ceotts Wkywifulme momm, Mt Nrulafroakaws to tim tt the com-- 
poLftnda 6-8. Only S thows a weak aatimaksia activity, 

1. Ehi]eItunt u’a5eset. Die Rsakdon von 5 me ammatisehen Anilnen 
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uii, hal denan day Cliiuoliwing dutch lndeno(l,2-b].pyd wa’ the Durchflihriing commit Phenolsohmelze von 5 nter 
dint ersetzt More.thin Wuichslitmmtng sowohi en Nan-iun,iodid min 4cr Ncvaidi,oiin-Base nach 
Chloroquth-sensitke ude auth ant Uiloro.lcht-resistente An6 51 n0 2’ma 2), 
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dincli Icaimten eventijelle Wechselwjjtjng,n nit acidan 2,2.1. working gcgeJi MaItiri 
Zeaf3en. we & in der rrnerkMationsthcorie Will O’Brkn 
at a], [I] postolueji warden. verstarkt wenkn. /atm abet no Stth,tnn 34 nil4 6-9 wardan in vitro nafWacha-
din Hemmwtg aftmr Patyisnnae. ie sfltet you Stases oawAtJnuas zn%tn ?ianeodh.rn-fttiparwTt-Stast Se-
und Cerarni [2] angegeben, die AndmaIan,wizvng we  prim (6-9). Getestet wurde geen den &ozenempalndli-- 
mach ’putt die some t8aden,ng dot ElCktaOlithVertei- then Slaitim WH.5 njid deli n33]thesisttnTtli Stamm K-I. 
1uu8 des MOIOkOIS we Bindtrng an dam Enzym bcninflua- Ale Vergish dante C}iloroquin. Die Subatst,zen 4,6 and 

Ziel day vorliegeaden Aibejt wax We Syntheic and ft  Von 7 ukfl formAkuVitlt in drive S. legiache Willing von ndeao[12-dlpyrinddin-4-yI-ami IOU ng/niL Substsnz S ea in dam gleichen Konzenadnn 
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te*etten enOimlion, 
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a L Synth3sd de,’ Vetla4ngea 
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ABSTRACT 

This study is directed towards the utility of the 
� elecfrophulic cyanooleflaes I and S as well an the 2-

.(aiylrnethylene)-indan-13.dione 9 to synthesize the 
polyfuncdonallized pyridines 2, 4, 6 and 5oxoindeno[l,2-

� b3pyridines Ia, 13 and some related compounds of potential 
pharmaceutical interest. Unambiguous syntheses and/or -. 

� spectral analyses of the products confirmed the suggested 
stnsctuie5. 

INTRODUCTION 

In the light of the reported important biological activity of some 
pyridines tcomperhensive Heterocyclic Chemistry, 1984; Essential; 
of Medicinal Chemistry, 1998 Principles of Medicinal Chemistry, 
1995 and The Merck Index (1996)], indenopyridines (Bisenleks at al, 
1982 and Rose (1990)), and beazoffirans [Ehhaist at al., 1977 and 
ffishmat et at, (1982)]. and in continuation of our program aiming to 
synthesize polyfunctionally substituted heterocycles of potential 
biological interest (El-Desuky et 21. 1989; Kandeel at *1., 1996 and El-
Desoky at al., (1999)1 it was interesting to study the utility Of activated 
cyanooleiines as well as 2_(arylmethylene)-indan-1,3-dioneS to 
synthesize polyfunctionally � pyridines and indenopyridines, and some 
related compounds having a benzofuranyl pharmacophore, ofpotential 
pharmaceutical interest. 
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RESOLTS AND DISCUSSION 

The reaction of cL-cy ano-Ø42, 3 -dip heny -5 -methoxy be nzoIuran- - 
6-yI)-acjylonitrite (I) with -amino4-ethoxyacryIonitrile hydrochloride 
(A) in an equimol ecular ration the presence of ammonium acetate, in 
boiling ethanol afforded 2,6-diamino-4-(2.3-dipfenyl-5 - 
merhoxybenzofuran-6-y-pyridine-3,5-dinitriCe (2). The 5uucture o(2 
was elucidated by studying its tH NVIR spectrum which showed a singlet 
at & 3.a for OCih group, and a multipkt at 57.1 -al plain for the two 
symmetrical -NTh groups and the aromatic protons and its mass 

� - spectrum showed the motectita, ion, Mt as the Sate pti, at one 451. 
Formation of 2 can beexplaitied via initial Michael addition of2-cyarto-
1,1-diaminoethene, which was generated in situ [Coda eta’ (1996)], in 
the ylidenic bond in 1 followed by cyclization through a nucleophilic 
attack of an -NIL group on a cyano carbon, tautomerizatiOn and 
minimization via dehydrogenation. Autoxidation ofdihydtopyridines 
under comparable conditions has been reported [Shams eta]. (1938)J, 

� [Scheme I)]. 
It was worthly to apply the above given reaction as a synthetic 

route to 2.amino_4.(2’,3-diphenyl-5’-methoxybenzofuran-6-yI)-6-
ptenvlpyridne-3.S-initxiIe (4) astht epect pro hc’ofthe ttacior of 
a-bcnzoyl-(fl .dj pheny I-S-rn eth ox ybenzofunn-6-y I )aciy lonitri Ic (3) 
with 2-oyano-1,1-diaminoethene. The analylical and spectral data of the 
product were not in agreement with structure 4 and confirmed the 
formation of 2 rather than 4 because a ratio-aldol reaction occurs to 

� entries such as 3 generating the aldehyde S which combines with A to 
form 2. Thisis in agreement with previously reported cases[Sofa.i at al, 
1989 and Kandeti(1999)i 

A Ainher confirmation of the structure 2 was obtained 
unambiguously via a direct condensation of the aldehyde 5 with Ain a 
molar ratio of 31 In this case one molecule of the rdehyde coMenses 
with two molecules of A at the highly nucleophilic site Ci. with the. 
elimination of a water molecule to afford an acyclic i ntermcdirte which 
cyclized into a dihydropyridine via intrMao(ecutav elininat; )n of an 
ammonia molecule, then aromatized to 2 [Scheme I]. 
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� Cyclocondensation of I with beazoylacetonitrile in the presence 
� of ammonium acetate (B) seemed to be a convenient route to 4. The 

� analytical and spectral data of the product elucidated the formation of 4- 
(23-dipheny]-5_niethoxybenzoftxran_6_yI)-26-diphenyl-l.4- 
dihydropyridine-3.3-dinitrile (6) rather than 4. Further synthesis o16 
either Ito reaction of S with beazoylacetoriltrile and ammonium acetate 

� . in acetic acid (Mantzsch pyridine synthesis) or by cyclocondensation of 3 
with B confirmed the structure of   [Scheme 21. 

As a result of the unsuccessful attempts cr synthesize 4, I felt 
obligated to introduce an alternative route to it. Thus, either refuting I 
with benzoylacetonitrile or 3 with malononitijle, in ethanol containing a 
catalytic amount of piperdine (C and D), afforded the 4H-pyran 
derivative 1. Ring transformation of 2-amino-4H-pyrans into the 
corresponding - pyridines is possible via the reaction with ammonium - 
acetate in acetic acid [Ss.ne at al. (1981)]. By this way 7 could be 
converted to the target molecule 4. A trial to produced directly through 
the reaction of   with malononittile in the presence of ammonium acetate 
(F) furnished the naphthyridine derivative S (Scheme 2]. 

Substituted 5.oxo-indeno(1,2-b)pyridines have been synthesized 
via condensation of arylideneindandiones with enarniacesters (Vigante 
at at. (1980)). This prompted the authorto introduce a facile one-pot 
synthesis of 2_arnino_4_heteryl_5-oxo-indeno[1,2.b)pyndine-3-flitrile 
(10) via condensation of the 2-arylidene-indan-13-dione (9) with A. 
Unfonunately, compound 10 has not been obtaisied and 2was formed - 
instead. This is in accordance with the formation of 2 through the 
reaction of  with A. 

’i 
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An alternative route to IC seemed possible by reacting I with 
indan-1.3-dione 

and ammonium acetate (H) but the desired compound 
was not obtained and instead the diindenopytidime derivative II was 
formed. Such related skeletons have been previously synthesized using 
different methods [Zimaity at a’., 1919 and Afsah at �I. (1990)]. 
Formation of II has been  also supported by its independent synthesis 
from 5[Scherne3). 

Another attempt to have 20 through a one-pot synthesis was the 
reaction of   with F and this was unsuccessful and the spectral data of the 
product were in agreement with the formation of the indenonaphthyridine 
derivative 12. 

The unsuccessful trials to acheive 10 has prompted the synthesis 
of the 2-phenyl analoge 13 which was obtained via a one pot synthetic 
route by reacting 9 with R. However, an attempt to obtain this compound 
through cyclocondensation of   with H afforded II instead of 13. 

Since indenopyraas could be used as precursors for the 
indenopyridines 

10 and 13 and in view of the reported formation of 
indenopyrans via the reaction of indan-1,3-dione with 

arylidenema]ononilrile or ethyl arylidenecyÆnoacetate [Mashaly (1993)), 
however, the aiylideneindandione 9 was the sole product from the 

� reaction of I and/or 3 with G rather than the expected indenopyrans 14 
and 15. These transformations of I or3 to 915 in line with the formation 
of II via the reaction ofthese cyanoolefines with H. Alternatively, the 
reaction of9 with C afforded IS whereas 16 was formed instead of 14 on 
reacting 9 with D. 

The reaction ofanimonium acetate in acetic acid (E) with 15 and 
� 16 led to the formation of the indeno-condensed systems 13 and 12, 

respectively. 

t6 
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EXPERIMENTAL 

Melting points were uncorrected. The   spectra were recorded 
on Matheson 5000 FTIR.spectsometer as KUr discs (V in cm-1). ’H-NMR. 
spectra were obtained on Broker AC250 spectrometerwith TMS as an 
internal standard and DMSO-d6 as solvent. Chemical shifts were 
expressed as 6 ppm. Electron impact mess spectra were recorded on a 
GC-MSQP-1000 Ex Schimadzu instrument, at 70 eV. The new 
compounds gave satisfactory elemental analysis. 

2 6-Diem i no-4-(2 3 -d lphemyl-5 -m ethoxy Ii euzofu r n-6’-yl)pyri dine-
3,3-dinitrile (2): 
Procedure a: A solution of ethyl cyanoiminoacetate hydrochloride (A) 
(I g, 0.0067 mole), I [Rishmat et aL 1937] (2.52g. 0.0067 mole) and 
ammonium acetate (3.2 g) in absolute ethanol (20 ml) was retluxed for 2 
It. The solid product deposited was filtered off, washed with water (3 
10 ml) to get rid of ammonium chloride, dried and crystallized from 
ethanol to give 2 as colourless crystals, yield 85%, np. 302CC. 

Procedure b: A solution of   (1g. 0.0067 mol). 3(3g. 0.0067 mod) and 
ammonium acetate (3.2 g) in absolute .ethanol (20 ml) was worked up as 
in procedure a to give 2 in 45% yield. 

Procedure C: A solution MA (1 S, 0.0067 mol), 2,3-diphenyl-6-formyl-
5-methoxybeizofuran (5) (1.1 g, 0.0034 ilol) and ammonium acetate 

40 (3.2 g) it, absolute ethanol (20 in[) was worked up as in procedures 9 and 
It to give 2 in 85% yield  

Procedure d: A solution ofA (lg, 0.0067 rnol), 9(3g,0.0067 mol) and 
ammonium acetate (3.28) was.worked up as ir procedures a-c to give 2 
in 40% yield. 
IR(cni"): 3463, 3338, 3219 (4}li), 2211 (CN). H-I’ThtlR: 8 3.S (s. 3}l. 
0CM3). 7.1-8.1 ppm (rn 16H, (12H, aromatic protons) and (411, 2NX2)}. 
MS:M’atnt’e457. 

a- Be nzoyl--s ubsi lu tedbepzo lu i-a .iylac ryl on it rile (3): 
A solution of S 3.28 g, 0:01 nol) and henzoylacetonitrile (1.46g. 

0,0’ me]) in ethanol (30 ml) containing a catalytic amount ofpiperidine 
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was refluxed for IS mist. The crystalline solid formed was filtered off 
and recrystallized from ethanol to give 3 as yellow crystals, yield 90°4, 
n.p.2l0C. 
R(cm’): 2212 (CN). 1646 (C0). 

2Amino -4-heteryl-6-phenylpyridjne-3,5-dinitrile (4): 
A solution of? (052g. 0.001 mol) and ammonium acetate (0.1 g) 

in glacial acetic acid (IC ml) was refluxed for 3 h. The solid separated 
after cooling and dilution with waterwas filtered off, washed with water, 
dried and crystallized from ethanol to give 4 as pale brown crystals, yield 
65%, m.p.l7rC. 
IR(cm’): 3455, 3356, 3248 (NH2). 2210 (CN). ’H-Tft’: 83,2 (s, 2K 
N11), 315 (S. 3M, OCR,), 7.1-8.2 ppm (m, 17H, aromatic protons). 

2,6-Diphenyl-4-heteql.I,q_dihydropyridine3,5-dinitrile (6): 
procedure a: A solution of 1(0.94 g. 0.0025 mol), belizoylacetonitrile 
(0.36 g, 00025 mol) and ammonium acetate (0.2 g) in n-butanol (30 ml) 
was refluxed for 5 h then left to cod. The solid that precipitated after 
corlcenating the solvent was filtered off, washed with water, dried and 
crystallized from ethanol to give 6 as colourless crystals, yield 40%, nip. 
230°C. 

Procedure In  A solution of 3 (1.1g. 0.0025 mol), benzoylacetonitrila 
(0.36 g, 0.0025 mol) and ammonium acetate (0.28) in n-butanol (20 ml) 

� was worked up as in procedure a to give 6 in 70% yield. 

Procedure C: A solution ofs (0.82 
& 

0.0025 mel), henzoylacetonitrile. 
(0.73 g, 0.005 mol) and ammonium acetate (0.2 g) in acetic acid (ID nil) 
was retluxcd for 2 lithen left to cool. The solid that separated by dilution 
with water was filtered off, washed with water, diled and crysiallized 
from ethanol to give 6 in 80% yield. 
IR(cm): 3293 (NH), 2201 (01). H-Nlifl. & 3.9 (5. 3H, OCH,). 5.1 (5, 
IN, 4-F), 7,04.15 (rn 22H, aromatic protons) and .10:1 ppm (a, I H 
NH) MS: M atmfeS8l 

2-Am fl 0-3,5- d icyn mio4 hete ret- 5- pheayl- 4H.py rali ç7): 
Procedure a: A solution of I (0.94 g, 0.0025 mol) and 
benzoylacetonitrile (0.36 g, 0.0025 mol) in ethanol (50 ml) containing a 

/9 
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catalytic amount ofpiperidine was refluxed for S h than left to cool. The 
solid that separated after concentrating the solvent was filtered off and 
crystallized from ethanol to give 7 2S yellow crystals yield 70%, np. 
I5VC. 

Procedure b: A solution OF  (1.1g. 0.0025 mot) and malononitrile (0.17 
it, 0.0025 mot) in ethanol (30 ml) containing a catalytic amount of 
piperidine was worked up as in procedure a to give 7 in 75% yield. 
IR(cm’): 3343, 3248 (NTh), 2196 (CN). ’RNMR: 83.2 (s. ZN NH2) 
3.8 is, 3H, 0CM3), 4.8 (s, lH, pyran 4-14), 7.0-8.0 plan (m. 17H, 
aromatic protons). 

Synffiess of the aphthyridine derivative (a); 
A solution of 3(0,45g, 0,001 mall malonorlitrile (0.07 g, QOOl 

mot) and ammonium acetate (Dig) in ri-butanol (20 ml) was refluxed for 
2 h. The solid that separated by concentrating the solvent and cooling 
was filtered of washed with water, dried and crystallized from ethanol to 
give Sas deep yellow in 40% yieldcap. 162°C. 
!R(cm5: 3414 3337. 3282 (NTh), 2200 (CN). MS: lvt at rn/c = 584. 

2-Arylider.e-indan-1,3-dione (9): 
Procedure a: A solution of 5 (328 it, 0.01 nol) and indarl-134ione 
(1.46 8. DOt mot) in ethanol (30 ml) was refluxed for 30 IIIiI.. The solid 
formed was filtered offend crystallized from ethanol/acetone mixture to 
give 9 as deep yellow crystals, yield 900A, m.p. 242°C. 

Procedure b: A mixture of I or 3 (0.0025 mole), indandione (0.379 g, 
0.0025 mole) in ethanol (SO nil) containing a catalytic amount of 
piperidint was refluxed for 2 hto give 9 in 70% yield. 
lR(crn): 1673 (C0). 

Synlbesis of the substituted diindepopyridine (II): 
Procedure a: A mixture ON or 3(0.0025 mot), indan-1,3-dioim (0.3711. 
0.0025 mole) and ammonium acetate (0.2 g) in n-buianol (2 .r ml) was 
refluxed for 3 It then left to cool. The solid obtained was filtered off, 
washed With water, dried and crystallized from ethanol to give IL as deep 
yellow powder, rn.p. >300°C in 45% yield. 
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Procedure b: A solution of 5 (0.82 g 0.0025 me]), indan-I,3-dione 
(0.73g. 0.005 moll and ammonium acetate (0.2 g) in n-butanol (20 ml) 
was worked up as in procedure a to give 11 in 80% yield. 
IR(Cm5 1715 (CO). 11-NMR: insoluble in cornmoly used NMR 
solvents, MS: M at rn/c = SSL 

Synthesis of the indenonaphthyridine derivative (Ii): 
Procedure a A solution o19(l.l4g, 0.0025 mc!). malononIrile (0.2 
g, 0.0025 no!) and ammonium acetate 10.2 g) in n-butanol 120 ml) was 
worked up as in usual to give 12 from ethano) as brown ciystals m.p. 
220C in 35% yield. 

Procedure b: A solution of 16 (1.3 S. 0.0025 mcI) and ammonium 
acetate (0.2 g) in glacial acetic acid (10 in[) was refluxed for 3 h the left 
to cool. The solid formed after cooling and dilution with water was 
filtered off, dried and crystallized from ethanol to give 12 in 701, yield, 
Micro ): 3560, 3430, 3330 (4H2), 2191 (CN), 1705 (CO). H-NW8 
3.9 (s, 31% OCth), 7.0-8.6 ppm [rn, 20H ()6W, aromatic protons) and 
(4K. 2NH23. 
MS: W at Se 585. 

The indenopyridthe derivative (13): 
Procedure a: A solution ofg (1.14 z, 0.0025 mol). beozoylacetonitrile 

(0.36 g, 0.0025 mcI) and ammonium acetate (0.2 g) in n-butanol (20 ml) 
was washed up as usual to give 13 as brown crystals, from ethanol it, 
70% yield. m.p. lErC. 

Pro’iednre b: A solution of 15 (1.5 9, 0.0025 mofl and ammonium 
acetate (0.2 g) in glacial acetic acid (10 in[) was worked up acetate (0.2 
g) in glacial acetic acid (10 ml) was worked up as in case of 12 
(procedure b) to give IS in 65% yield. 
JR(c,n’): 2215 (CM, I 7J4(C’O). ’H-NMR 6 3,85 Is, 31J OCR,) 7.!-
8.5 ppm (ni flH, aromatic protons). 

Formation of the 2-phenylindeno-411-pyrrni derivative (IS): 
A solution of 9 (1.14 g, 0.0025 mcI) and benzoylacetonitrile 

(0.3c g, 0.0025 mcI) in ethanol (20 in[) containing a catalytic amount of 

Qr 
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piperidine was worked up as usual to give IS as yellow crystals from 
ethanol, yield 7004, up p. 1620C. 

� . IR(crn ): 2221 (CN), 1710 (CO). H Ni: 5 3.9(s 3N, OCHæ. on (s, 
11, pyran 4-H). 7-1-8.4 ppm (rn 211 aromatic protons). 

Formation of compound 16 
A solution o19 (1 14 g 00025 mol) malononitrile (0.1780.0025 

S . �moi) in ethanoj (20 mi) and a catalytic amount ofpiperidine was worked 
up as in case of 15 to give 16 as yellow crystals from ethanol, np. 205°C 
in 40% yield. 
IR(cnc’): 356!, 34413392 4J{2) 2201 (CN) 705(CO). 
MS: Nf at Se= 582. 
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