
Ab8tract - ldth l q. mdirn hydroxide, 3-(4(3~-cpin~li8ylidaa) 

l atophQOIW8 2 (RI- H, R-U) or &(4-qu.im6o1iny1) 8C&@hWKW8 

1fi (R'- m, Rt; R = At) provide I-JkylqPinrtolim.8 5 but 1-roeyl- 

Cphoacyl or phaacylidaa-3~~~awli~ia dUiV8tiV88aor ]Db 

gir. R-msthyl-4-qainolcme dUiV8tiVO8 IL. 

The 8pP3hyhridi88d Carbon l +DaplaCsd b0t-a tW hstUoa+D,rsofdihydro Or 

perhydro derivative8 of l,3-boteXocyda8 ulldrgDa8 Q l a8Y extSu8ion 2 ad the 

i8oldion of the l xtrPdod 8pede8 u 8~cb or in 8 motiflad brm provide8 8n0ti 

approach for the mth88i8 Of a VU-i@ty Of Orqmia Qlmpomd8. 3-6 
mttIm 

lwl&lon of the resfdial J;rlebDn of the prmar8or a8 mxhorin amodified fan, 
7,8 which Could al* prPVi& UI atty fnto vUiOu8 C&WDrie8OfOrqQiC tWqUJd8, 

haP baa mu& less e@oitd. Udng th8latt.r mpxoadr, n8 ham r8ported l 

fadlo wti08i8 of 2-(o-dnophayl) *iaWl J (Rl-R2= -C4H4-)’ ad 2-aC0tDlryl- 

thi8Wle8A1by the add cat~ysedbydrolytic C(2) extru8bn ~lrn qclodsbydration 

of d -(Cqule@oliByltio) EatophQORO8 J(R1-R2- -C4H4-) md t&(6-¤etfiyl-4- 

pyrimidinylllthia)~catophaanas 1 (Rb, R2-CR.,) respeativaly a8 depictsdin 

8&se 1 through althor made a of b. 

W cnviisaged that in th8 readily ff~~e~-(4(3~-qulnqolinylidg8)~ceB- 

phenone8 4b (R'=H, R=Ar) or 3-(4-~nYolinyl)acs~p~nOna8 - l%h (R=~lr,R'Idkyl) 

Rftl 

R=CH3 

b , 
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SCHEME-2 
the eemdage l tpo8itbn 4 pos80sse8 the al~-pNle at Such 

H e 
b 

H 

the 8eqnace dpicted in &am lonly UI unfavoured four mabered ring could be 

formed odhmco a altmab reaction inwlving N(1) 6d elactrophillc dte u 

dsplcted in 8cha8 2 oould take place. Suds a segumce of reactions muld provl& 

a facile 8yntheri8 l f 4-quinolono derivatives 1. 

4'-~thyl-L3-(4(3~)~srolinylidae)acataphgolre & (R’di. Rd6H4CH3(p)) en 

refluxingln methimol 00pntJnfng wnc. 

6, (R'rR) 1l. 

Ha gave p-t~l8lc acid md ketiylqnimaz&ue 

The reaallon of +_ (R.4, R-H4QIj(p)) dth (I) fretily prgarod PPA 

followed by treatmmt dth water, (ii) aq. 8odim hydroxide i8 ethanol (Ill) 50% 

l q. wdium hydxoxiti under firs8 tra8fer ~11diUon8 (PZC) u8ing triethyl bazyl- 
~ium chloride (TUBA) a8 catdy8t gd bmzene a8 wlvmt, also gave 8m prodact8. 

Likedso, d-(4(33-quinaoollnylid~~e)acstoph~one + (R'=A, R=Ph) al8o gave Cmethyl- 

qu.ia~oli~~ along rithbe~~roic acid. 9~18 -1 ik@ 
1 (Rl-R2. -C4H4-, R-M), 

d-(Cguin l ~llnyllllo) l cebophalone8 
the C(2) extrusion of &nazollne ring of e dth l q.ac.ld 

has not barn acco~llrbed brrt hydrolytic cleavage at the carbony ~LIMQ in the 

8ids chain ~IU taka place 

Rincer -d&have baa easily pmoredl' by 8talphur l xtru8ion of J-(4- 

quinuolinylt)lio)acstophsaono8 2 (II'-R2- -C4H4-, R-Ar), the hydrolytic cleavage, at 

tlm carbony group ln gpropriate derivative8 ofdorg wuld be used for procuring 

4-alkylquin~line derivative8 5. Thus it wa8 fomd that& -(Cq~lnwlinyl)propfo- 

phgone Aa (R’-C!Q R=Ph) od gC-(l-quir~linyl)~clohucslone 1 - cyclic k&one, 

gave 4-ethyltplracollne 5 (R'rC2%) Ode-(I'-~ina~llnyl)hex~olc add8 

respectively. 

m order to prpcprr &-(4-quia~olinyl)butyrophaonoI?j (R*=Rt, R-Ph), needed 

lbr the prgaratlon of CpropylgUinaZoline, ~-(4-quinwlinylthio)butyn~phs1ono 

2 obtained from qulnazoline-Cthiolate sld A-bromobutyrophanone, ~a8 
8ubjectid to 8ulphur l xtru8loa with DIQ/IIaORt. mm pn~%~ct (h70%), m/z 172,&H 

1.10 (X&t, J-'ltb, CR,), 1.95 (2% 8extst, J-7=,CH2), 3.20 (2H.t, J-7*, C?I,), 

7.40 - 8.30 (4H,m,AriQ, 9.ID (lH,8, quirwline C(Z)N, wa8 fo\md to bo 4-propyl- 

quinrrolimm 6, (R’-Et). tierram ~-(C~ina~llryltkio)bn8rophgone9 g-8 L(R*In) 
in one operation involving 8imultmeou8 8rrPphmr utruien od tieavam at carbow 
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9=-e 2 (I&2- -C,H,-. R-P~) em on ke@n9 br l prolonged perlodia B&tW,/DiM 

provided only ~-(4-(3lJ -~i~azolia~lideno) aoetophsrPne& (Red, R-FIG. sm8, in 

gaaeral, duirativosof ir or& md 1 obtrined frordC-(Cqrd~~linyllo)ke~e8 

,! un&rvatbe8e c8talyoed clearam at crrbmyl 9mop to pmvlde CJkYl&Duoline 

deriVauw8 g,~hich mre l 8nier prepend titmr9h varied 8mthf~ypuatlom8 

iarol~g rdatirely dlffl&ltly avail&e 8tartleg matidal& - ‘hL8 WdhO&lOgl 

rspresent8 a gaeral approach for procpring 4-alk~lquin&ollne deriratire8 S_ from 

easily avrllrble dedratlrem of 4J4b adz. 

The Bove re8ult8 of the reaction8 of ketie8 4J4b cd2 dth 8q. bam/8cid 

pointed to the fact that in ca88 of reacttoes of J-(4-quiBaZoli~1tbio)aceto- 

phQme8 2 (R’-R2= -C4H4-1 dth aq. l cld8, a cation i.e. tMazo10 [3,2-s;]quln#o- 

llniun or Cphea~ltNoquingolini~ chloride or percbloratr, va8 fooned fiwt ad 

was then cleaned & C(2). In the ca8e ofltitu cation, the drlring force va8 

pmb&ly pmvlded by the ea8eof mbrrequmt five membered thia8ole ring formation. 

Rovwer, in UI 6-t tqulaazolinyl)ketone &J/b mdz. h8ti8d Of Catial dbm8thlad 

C(2) extmsion, m dtemate hydmlyttc cleavage at the carbony group ia the side 

chain took place. Ba8equStlJ, ve l rqmd *atin case h or * were fitst mverted 

to q ethiodide8~or~ 8table catlon8, the- ri#at an&t8 bydmlytic C(2) 

OXtRJ8tin co altem8te c7cll88tlaP (8cha8-2) to p-vi& I-•e*l-tqaino~ome 

derivative8 11 (8&-e-3). 

c3-(4-(3~-olia~ollnylidae)acatophru,ne $& (R'=H, R=Ph; 1),,1600 (;c~o)&i'), 

I'-raehyl-L3-(4-(3~-qain~olin]rlfdge)a~t4phaaae s (R'A, R+H4CX3(p)t1),, 

l600 c;ca) cm-5, I'-chloro-~(C(3H_)-~~linylidare)aolRophgoae s (R.-H., 

R+H4Q (P)I&,, 16ab (x-0)) cd ~-~4-qu~pollo~l~propi~~ne 9 (R*PCH3, 

~-Pb):Umu 1680 (:C=O) a") with methyl iodide gave l-methyl-4-(phmacylid~e)- 

3~quinazzalinium iodide Jei+ (R'=H. R-Pbt urn, 16B (;c-o) a-4, I-methyl-t 

(4'-~ethylphaacglid~e)-3~-~n~oliniur iodide Jp& (R'-H, R%Ii4CH3(p)~ -&a 

1600 (;=O) m-l), 14e~yl-4-(4'-chlorophenacylld~e)-3_KquineoUnian i&id8 

fi (R’+ R-$, H4a (PI t 'l)_ l620 ()C-O) a") ml l-letkyl-C(d:-rcthylp~~~~) 

quins~linl~ iodide m (R*rCH3, II=Ph; '&, 1670 (;C-O) cm") respectively. 

Ihe aoclpormds (W-H, R+H4CH3) on reflurlngfi rcthr~ol aoataining aq.HQ, 

bo~veG rmdervmtdeepqodtlosa bo %a l aultttuleofplb&Ct8. Evidently, rdth 

HQ, I-qulnoloae dcrlvative u (R.-f& R=~H4-Q13(p)), if foohed bring 0 03ainone 

underwatdeaPnpodtloa. -emtire, tie mactbe of cPlpound= (Rg31, R+H4- 

CH3(p)) was perfommd with l q. sodim hydroldde lo ethmol wlutlon. Ihepmdact 

(m7090, m.p. 170-75O, 00 ihe basis Of MS 249, sA 2.40 (3tf,8,CH3), 3.63 

(3H, 8,nt333). 

an-? ;x 

6.36 (lb8,GB), 7.16-8.63 (8H,m,~rH),2)_~ Yd (aYljo9atad >c~o) 

2%~ (2.15 x 10’) ed 330 (1.S x 10') nm, Qaracteri8ttc of minolane 

defvati:r&17 Va8 888iwOd the 8tmctum, 2-p-WlYl-l-methyl-tqutnolme u 

(R'I& R+H4-CH3(p)). Liked88 && (R'=H, R-S%. or R'H, R-C6H4-Q (p)) sld a 

(R’d3, Rtph) gave aDrrespaadin9 IJ in Pood Yield8. 

(7) (6) (8) (9) 



1142 H. Smtm et al. 

2-Phgyl-l-ll~hyl-l-<pinoloae 11 (R’a, R&I iwlated fLb= rariou8 plat 

mourcels, l’-l’ haa bea eynthoeieed by diffonnt n ethod8. 1D* 21 *me abor* n ethodolog: 
for pr~cpring g-reth~1-2-~1-4-qui8010a08 2 mremnte a gaaerd gproach for 

the mthede of meh naturally oaordmg aslparadm rpd their maleg from ea8ilY 

mailable etartiag material 8, 

mbr gaerd erperimaatal detail8 880 ref. 1 

A wlatien of 
Na08 al&ion (I5 xi? 

(R'd, R=Ph) (l.od in ethanol (20 ml) omtelning 50% eq. 
wae reflaxed oa a water bath. 

reaction (UC). 
After the a5qletiox of the 

ethaol wa8 roared ti the ruida after neutrallati~ with 
acetle add was dilotid with vater. It wa8 extracted dth chloroform (3x50 ml), 
extract wu rahed dth water md dried (Na2804). fi0 8olvat Va8 di8tflled Off 

and tile re8idu8 Wa8 chromatxgraphed over silica gal udng bareae or bazaer 
ethylacetate (8r2) M eluat to give 44ethyl qmiauolime f( F-H) (5750 ax a 

oil,"&8 (CW3) 2.70 WLe,C83), 7.30-8.80 (4H,m,ArrtR) md 9.oo (l?i,~,quin~line 

C(2)R)r Ws 144, 129 (144-CR3), I867 (129-8Cbl) ad 75 (162-W). Theathuliquor 
after t)a reloral of water fellowed by l xtractien dtb bar-e gave baxolc 
acid (~38%). 

B. cbac. W I --- 

A wlution of* (R*=H, R-m) (l.09) ia Ietbrrol (XI ml) aatainiag 81~~. 
Ab (20 ml) wae refloxedom a rater bath till the ~letiam oflthe reaction 

(UC). After l xtrective roxk-w, 44ethylqulnaxolime 2 (Rl-R) 

(30s adbrrxelc acid (25sg, uere 18olated. 4~-~~~1-13-(4(~)-~Pin~lin~li&e) 

l crbphaone g (R'-H, R+H4CH3(p)) with l q. IaQI or HQ gave 4-~thylqulmuoline. 

C_(R’lH), 57% (309022, ad p-toluic acid hi& vare idatical dth their atbentlc 
8-108. 

lbllowiag quinaoline derivative8 were lfkti8Oobtalned. 

I-Rtlylqmin~llme~ ~R~Icrr3)~-~4-~in~lia~l)ptoplophaone ra (R'&lY3, R=Ph) 

zth l q. UeOHor IU gave 5 (R0-CM3)15r 70% @O~22, a oil! s,(Cr#Z,) 1.50 

(3R,t, J-7=, CH3)r 3.35 (2H,q, J-7-, CM,) 7.40-8.0 (4&m,ArSi) od 9.35 (1?&8, 

qulaaxoline C(2) R)t m/x 158, 143 (15%CH3), 129 (156~CE12CH3). lo2 (11)~Hal) ad 

75 (lO2-eea) adwa8fouedtD beidentical dth iti l rrthatic8sple. 

6-(4'-(311~exolin~l)hexaoic acid & &_(4_plir __---- 
HCL gave L (&%Iot n .p. lFUit. m.p. lOl-l0aP) t I) 

~~~m71)~~~~x~gr5~(~~~~c. 

0% &R (CW,) 1.60 
3 

- 2.U (CH,m,k12), 2.4 (t?i,P?JdHx, CFx2), 
/ 

3.35 (ZI%t# 

Jd=, -1, 7.25-8.30 (4H,m,wlrffl ad 9.x) (1!48. cpiaraline c(2)~i)~ Jx 244. 

d:-(4-oeim0olimTl+Lio)bm~raph~e2 &-maeattyropme (4_5g, 0.02 -1) 

w".*d.b a mlmtbn of QPinarolime4(~)-~ome (3.24g. 0.02 mol) im 
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mbydrpr8 m ((0 rl) ataialxg aMU= &xl& (l.J1, 0.02 101). *a roactiao 

titiura wao mtlrrad for8 hrs. ft was tzwat8d titb rater ad was. utrmelod rdth 
QlorodaPr (3x50 ml). ma extrwt van vssbed dth 2% aq. lfdli aolatiaa, vater 

sd dried (Na$iO,). The rolrsrtva8 dl8tllldoff andtha n8ldua oaai8tim9 of 

ona n~orampmantva8 Qrcmatmgrqshedcwrr aillaa oil raiW ban- a8 alacptta 

g1rr.s 70Ian oflr 'u_ ‘(CXlj) %%I (;c4) 61’‘, & (Cw,) l.lb (R,t,J-'IR,CH3), 

l.RO (ZFlrr,CR2). 6.M (lR,t, J=7R, CR), 7.30-8.36 OH,%ArtO ad 9.X? (l&s, 
quln&ollna C(2) R)I * W. 

4-PLvpylquinaxoliae * (R’3t) A alatib of 2 (WHg, O.Olal) in ahy&u8 DMP 
tre 111) aootaining adfra e%xid~ (2.72% O.otlol) va8 8tlrad ibr @bout rS br8. 
It vas dilvted wi* rater. #tirrx+ractiva wrk-op, tba raaldnacxmdmtlng of 
ona mqjor ocmpcaaatva8purffladby chtxmatogrphy a8ing l rixtmm ofboramc 
a-1 l cetati (13~21 a8 aloet to giva 6, (R'-Rt)ll, 70%. a 0111 $&(CEl3) 1.m 

(3&t, J=7W CH3), 1.95 (tH,8axtet, J-7=, CR2), 3.10 (2&t, J=7H, bi2), 

7.roa.30 (4H,rn,~tFO ad 9.40 (lA,8, tiaszoline C(2)H)j Wz 172, 157 (172~CR3), 
143 (172~0i2a3). 

l-Ibthyl-J-(4'-rethylp~~lidr~)-3~~in~linirr~ i&Ida J@(R’J1,R~H4-M3(p) 
- - 

A mlxtrrra of O, (IV-H. RICgR4bi3(p) md rtbyl iodida. r)lich 5nsed a claar 

~lutia. vam kapt in a 8bmamd l2a8k at rtidsnt tsnparatvra %r tw days. lba 
product, &@ (R.-H, R+H4-Ui3(p), l prrated VU vuhad dt)r 

driad, and va8 purv sough fbr furttrar un. rldd 05% m.p. 

(KRr, 16600 (;CIo)ar-l, gH (=A) 2.31 (3H,8,CR3), 3.98 (=,a, 

(9H,m,ArH L+S ad 9.30 (lH,s, W.n~lina C(2)@. (Ibmd 

R, 6.93 CBH17 N201 reqPirrdC, 53.871 H. 4.41; 11, 7.01%. 

dl~drPU8 ethar, 
240-43~0: &,, 

Nag), 7.14-8.56 

I G 53.461 H, 4.21; 

Fhs follodng qomd8 Wrebbtdnad 8iai1 atly by udng ppropriato 
derivative8 Of ti Of 4&. 

l-)bth~-~((phaacylldar~)-3_K~inyollalum l&Ida m (R.31, R-Ph) Yield 70% 
0.p. 2S17o1 1),, (KIWI I6m (;CIo) 00~' sH (TFN 4&O (38.8,=3), 7.36-8.50 

(lOI%m,ArHC AH), 9.lO (lJG8, quiaaaolineC(2)@ (Ibmd: C. 52.101 R, 3.61r 

N, 6.99, C17H15N2~~ rec@rs8 C, 52.301 R, 3.851 N, 7.30%. 

l-~thy1-C~~-a~tthylphaa~,~in~lini~ iodida & (R'4H3, R+h) yidld 65s, 

m.p. 71-'If W*ly hyW08aiplClt t),, (IcBrj-1670 (~C-0) a-l 6 H (‘IPA) 2.21 

(3tG8. CR31 4.02 (3H,8, R-j, 4.90 (U&q, CH), 7.iB-R.90 (9R,m,~rw) ad 9.P 

(iH,8, qtdnazollne c(2)H). A8 t)la ooqomd 18 hygro8aqic oalytlcal data aauld 
notba taken. 

l-~tfryl-C~4'-chlo~ph~a~lld~a)-~~n~linilk iadida ~(R'=H.R~H4-Q(p) 

yield 70% m:p, 2%3o", 2) 
-- 

(K-1 ld= ()w) a-’ ; 6 H (T’PA) &m (3H, 8=:, 

7.36-8.42 (9H,n,ArH c -&?d9.29 (lH.8, quia~line c(2)H). (Ibuadl C, 47.94) 
H, 3.141 Y, 6.33, C17H14N220d I -XiUirO8 C, 48.111 H, 3.301 R, 6.60%). 

1-B&tbyl-Lp-Wlyl-Cqvinolcma& (R'H, Rd6H4-cH3(p) A 8elution of Ibb (R'+ -- 
wHl'G3(p)) (Log) in ethdol (25 ml) a=tcidasr IN aq. s~dirmhyd~~xid8 

8olntlon (15 rl) va8 refluxod cm a vater bath for about dour bUr8. rthaol vaa 
distilledoff. lbe residueva8 dllotad dttr water and ~a8 extracted?dtb OrQ 

(3x50 ml). It va8 dried (Na2S04) ad the solvent was diSti11etd off. meresi ma, a 

a brownish 8olld woe washed 4th etbsr md was cqetalllmd ftom ethyl acetate! 
ethar to gi= ld (R.-H, R-C6H4-Cii3(p)) in 7o%yisl& a.p. 170-74~0 2),,(ac13) 

I.620 (%-O) an-', gH (CDCl,) 2.40 (3H, 8, cH3), 3.63 (3H.4 NQ13), 

A-H),'7.16-8.63 (8H. n,ArH), fr,, 

6.36 (1R.8, 

(RtOfl) 250 (2.15 x lOI) sld 330 (1.36x 104)nm, 

m/x 249, 221 (249-00). a06 (221-cH3) ad 191 (r)6-013) (mund: C, 131.221 R,5.93 

N, 5.47, C17HUR0 rOqllim8 C. 81.631 H, 6.02; R, 5.62% 
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l-~t~l-2_ph~yl-Cqrinololl= 2 W-R. R-W yide 65% ~.p. 150-5~ (lit. q -P. 

142450)=$ ), (aXl,j_l6& ('C4) c--',& (CW,) 3.58 (W,mr Nb13), 6.40 

(ll&t,AR), :~7.26-8.73 ts~m,'& h (ItoR) 250 (2.54x1D4) md 310 

(l.32~1l)~) nmj m/k 235, 67 (235-CO), 192m&7-CH3) md 77 CSs, (Found C, El.861 

H, 5.411 H. 5.72, C16H13 NO requires C, 81.70; R, 5.531 N, 5.9619. 

1,3-M~~thyl-2+hQyl-4-qainol~e 11 (R'-m, R=PhL Ylsld60%; q .p. 6345O, 

v,, (cRQ3) 1615 (;C-O) a", sH (CW3) 1.90 (3H,s, CH~), 3.53 (3H.WWH3) 

ad 7.23-8.00 (9tl.m,&-FH)1 a,, (Itch) 250 (2.0f3xyS4) =d 330 (0.91x104) nmt 

n/z 249, 234 (249~C2i3), 219 (234~CH3) sld 77 (sag). 

1-mthyl-tp-chlomphenyl-Cqulnolarss (R.4, R-C6H4-Cl(p)) 
Yield 60% mrdaolid; 

2, rax (cHC13) 162~ (;C-O) an-'. 6, (CDca31 3.62 (3H.0, W3), 6.35 W.s~H) 

sd 7.16-8.60 teH,m,Ar@; A,, (ItOH) 250 (1.85 x 16') and 330 (0,78xlO$ nmt 

IO/= 269, 241 (269X0), 224 (241-lb), 130 (241-SH4-Cl). 
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