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6-Chloro-2-phenyl and 2-p-anisyl-4H-pyrano[3,2-hlquinoline-4-ones, their 2,3-dihydro and 3-hydroxy 
derivatives, and 6-chloro-3-benzoyl-2-phenyl-4H-pyrano[3,2-h]quinoline-4-one are synthesized by the 
application of appropriate flavonoid syntheses to 5-chloro-7-acetyl-8-hydroxyquinoline (5). 5 was 
formed on Friedel-Crafts acetylation of 5-chloro-8-methoxy and -8-hydroxyquinolines. Ultraviolet 
spectra of 5 are studied at three different pH's in aqueous ethanol and those of the pyranoquinolines are 
studied in ethanolic solutions and compared with those of their corresponding simple flavonoids. 

Canadian Journal of Chemistry, 47, 105 (1969) 

Survey of literature reveals that very few 
pyranoquinolines have been synthesized. Flinder- 
sine (I), isolated from Flindersia australis R.Br., 
is a pyrano[3,2-clquinoline derivative (I) and 

isobalfourodine (2) (2) isolated from Balfoura- 
dendron riedelianum is a pyrano[2,3-blquinoline 
derivative. Acronycine (3, isolated from A. 
bauerii (3) can be regarded as a pyrano[2,3-h]- 
quinoline derivative. Elliott and Tittensor (4) 
have reported syntheses of 2R'-3R-4H-pyrano- 
[3,2-clquinoline derivatives. The fact that the 
pyranoquinolines are rare was the main con- 
sideration in the selection of the work described 
in the present commuilication dealing with the 
syntheses of 6-chloso-2-phenyl and 2-p-anisyl- 
4N- pyrano f3,2-/z]quinoline - 4 - ones. This pro- 
vided an opportunity of studying the application 
of some of the well known methods of fiavonoid 
synthesis to an s-hydroxyquinolinone derivative 
(5). The ultraviolet spectra sf the pyranoquino- 
lines described in this communication are studied 

with a view to revealing their characteristic spec- 
tral trends and correlating them with those of 
their parent bicyclic quinoline and flavonoid de- 
rivatives. 

The Friedel-Crafts acetylation of 5-chloro-8- 
hydroxyquinoline (6), formed on chlorination of 
8-hydroxyquinoline (51, was studied using dif- 
ferent proportions of the reactants in absence of 
any solvent and also in presence of solvents like 
carbon disulfide or nitrobenzene. The product 
viz., 5-chloro-7-acetyl-8-hydroxyquinoline (5) 
was formed in 40 % yield when the reaction was 
carried out by heating a mixture of 5-chloro-8- 
hydroxyquinoline (1 part), acetyl chloride (2 
parts), and anhydrous aluminium chloride (3 
parts) at 120-130" for 12 h. When Friedel-Crafts 
acetylation of 5-chloro-8-methoxyquinoline (7) 
was effected under similar conditions, 5 was 
formed in about 50 % yield. 7 was formed by the 
application of Skraup synthesis to 2-methoxy-5- 
chloroaniline following the method described by 
Weizmann and Bograchov (6) with the only 
modification that acetic acid was used as a diluent. 
It  may be interesting to note that 8-hydroxy- 
quinoline on Friedel-Crafts acylation affords 
5-acyl-8-hydroxyquinoline in 52 % yield (7). The 
hydroxyquinolillone (5) dissolved in dilute alkali 
solution but was almost illsoluble in dilute acid 
solution. It  developed a violet color with aqueous 
Fef solution. 

The condensation of 5 with benzaldehyde in 
presence of alcoholic alkali solution was carried 
out at room temperature and also at 80". The 
product (8) obtained did not respond to the 
characteristic color reactions of a chalcone (8) 
and remained unchanged on prolonged refluxing 
with aPcoholic acid solution. This suggested that 
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@ z n i j ~ d r i d e  
anhydrous AiC13 ' 

O c c  I ricthylarnine 

I R OK 
"y -  3 

6 R = O R  e 

7 R = OMe I 14 

g 013- 
$' 

the product 8 was not a chaicone but a Savanone 
derivative, 6-chloro-2-phenyi-44h~-293-dihydropyY 
rario [3,2-hjquino!ine-4-one (8) 4 &lais was also 
supported by the nature of its ultraviolet spec- 
trum. The flavanone (8) was dehydrogenated on 
treatment with sele~~ltirra dioxide (9) in dioxai~ 
soiution to 6-chloro-2-phen~rl-4dFIIpyra~io [3,2-hl- 
quinoline-4-one (9). The Algar-FTynn oxidation 
(10) of 8 agordeci 4-chioro-3-hydro:ry-2-phsnyI- 
4hLpyrano [3,2-hlquinoline-4-one (10). The latter 
compound (10) was also formed in very ?ow yield 
ivlien 8 was ailowed to react with pentyl nitrite in 
alrohoIic hydrochloric acid soltition. Th,- -6e re- 
actions have been summarized in Chart I. 

6 - Ghloro - 2 - p - anisyl - 4N - pyrano[3,2-121- 
quinoline-4-ones 11, 82, and 13 (Chart I) were 
synthesized starting with 5 and anisaldehyde 
following the methods described for the synthesis 
of their correspoliding desmethoxy analogues 8, 
9, and 18 respectively. In this case too, the chal- 
cone type of compound was not forrncd on 
condensing 5 with anisaldehyde but the flavanone 
derivative, 6-chloro-2-p-anisyl-4HH2,3-dihydro- 
pgirailo[3,2-h]quinoline-4-m (11) was formed. 
$111 the reactions in this series ran much more 
smoothly giving better products than the corres- 
ponding reactions in the previous series. 

Kostanecki-Robinson reaction sir" 5-ch$srs?-9- 
aceV4-8-hydroxyquinoli~e (5) with benzoic an- 
hydride in presence of triethylamine afforded 
6-chloro-4-benzoyi-2-pbenyl-4.H-pyra [3,2-A]- 
quinoline-4-one (145. The latter compound couid 
n o t  be deacyla'ied when it was treated with hot 
LO % alkali sol~itior?. I"i is reported by BhcZlar and 
Venkaiaraman (I I )  that 3-beczoyi-E-napii&ho- 
flavone having aar angular structtlre analogous to 
that of 14 does not undergo deacylation on 
treatment with hot dilute alkali. A one-step 
3aker-Venkatara.n1~11 transformation compris- 
ing a reaction between an o-Xydroxyaceto- 
phenone derivative (12) with an acy? halide in 
presence of anhydrous potassium carbonate was 
applied to 5. The latter (5) on treatment with 
benzoyl chloride in presence of anhydrous potas- 
sium carbonate in dry acetone afforded the 
flavone derivative (9). Some of these pyrano- 
qilinolines gave color reactions characteristic of 
flavonoids. 

Thus all the above-mentioned flavonoid syn- 
theses are applicable to 5-chIoro-7-acetyl-8-hy- 
droxyquinoIine. The corresponding pyranoquin- 
olines are formed in comparatively good yields. 
En this respect, 5 behaves like a simple o-hydroxy- 
acetopluxone derivative. This is not surprisirdg as 
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PATEL, ET RL.: PYRANOQUINOEINES. PART I 

TABLE I 
Spectral data for 5-cbioro-8-hjrdj.oxy and 5-chlcro-7-acefyl-8-hydroxyquinoli~aes 

Ba.nd 11 Band B 

Gompound Medium 2 .,,, (mj~) (log&) ?, ,>,, (mpJ (log E) 

Ncu!ral 230 19 (4.10) 365-366 0 (3.66) 
(pH = 8.5) 269 (4,41) 

288 sb (3.87) 
Acidic 226 In (3.98) 305 (3.34) 

(pK  = I .  1) 261 (4.66) 375-335 b (3.41) 
6 Basic 258 (4.51) 346 (3.56) 

( p ~  = l c r . ~ )  380-385 (3.60) 
Neutrai 246 (4.56) 329 (3.56) 

(pr? = 8~4) 2 4  sh (3.70) 

"Sh, shouider; in ,  Inflsctiori; b, broad. 

the yniaoline is a stable r i m  L2 system and 8- 
ir~y'drox;iquinslii~e behaves like a true pnelroi <I 3). 
T~ 17,a-~p+ , V ~ V U L  P e c P ~ ~ a n n  cor:dens2t.isn between 5- 

1,- ,~i,0_ilo-F-$y6roxyquii1oTine a112 ac~t.;ace?lc eskr 
~. r";.,iled. Ths reactjet; r.arle,:i both in 

'i ,-t..;sepce of c ~ n c e l - ~ t ~ a t d  sultjrrr, ;clc' a~~-,b 0ol;i- 

-- pILlj'hpl:o:.ic -*-. ,z~id. 'This  see^^;;^ xc i)& d i~e  to 2.bsen~e 
6.; ei;y zc^,:vatin gtoup in a l;csii;o~ pare with 
respect i o  i>o;at or cyc;lizatiofi (7-posi:.:on) 
(14,). 

v- 1 zl&-:rio&ei; slrjecf;ra S-Gh~or0-'~-?L~e~Jr~-88 

li:idro:;y~;-:~i;2~3iirie ($5) were studied in. aqueotis 
a:o:oholic s::iution at three bigereat pZ9s. 'The 
spectral curves are .;bowc in Fig. 1 and the 
s ~ e d r a l  dsta a l n g  with thsse sf' 5-chlsro-8- 
hv$roxyc,uinoji:.ie (6) are recorded iai Tabje 1. 
The nltr~riotet spectrum of 6 was stadied by 
Chakrabari-gi and co-workers (159 at different 
..A's for the de',erm_ina-tioll of th'$: ktcf12 di"jocj~tion 
constant. The aliraviolet spec%rv.m of 5 in aque- 
ous alcoho!ic solution at pH = 8.5 comprises two 
bands. The long wavelength band, designated as 
banhi I, f0rm.s a broad peak at 365 rnp (Bog 
e = 3.66) and the short ivaveiength band, desig- 
nated as barid IS, con~prises an inflection at 
230 nip (log e = 4,L), a sharp intense peak at 
249 mp. flog E = 4.,41) arrd zi shoulder at 288 mp 
(log 8 = 3.s7), The spectrum of the compoill~d 5 
in the acidic medium (pH = 1.2) resembles very 
closely its spectrum at 8.5 pH, This suggested 
that the cornpoucd 5 exists mostlji In the nos- 
protonated form in acid soliltion and thereby 
ilsdicating that it (5) is a very weak base. "Bhe 
spectrum of the compsand 3 in the basic medium 

(ps = 141 a 1 however di.Kers n-zr~:ich from those in 
. , 

the acid and neutral meam; the band 14 hzs 
suEered a bathochromis shift of 15 myl and the 
* D ~ L I L L  -,-A 1 has become broader a:~d more %iltease 
tiian "ee cosrespondiii;g bac3s in the spectra 
the other two m-edia. The batl?ochrornic s119f~~ 
!srozd:ilisg of the baed- aprd ,the increased i~:te~i-- 

< .  sity obserfred 1:r the spectrucn ifi the basic nledi~7.x 
seems 10 be J:le to the aaiocic h r m  which LI;.: 

TABLE 
Spectral data for pyra;ioquiaalii;e derivatives ai:d 

8.vono;ds 
-- - -- - -- -- 

A 

Band 31 Band I 

Compound 2 ( 1 1  g E )  ?.,,, bmki) (log €1 

"S:h, shoulder; In, Inflection; b, broad. 
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108 CANADIAN JOURNAL OF CHEMISTRY. VOL. 47, 1969 

FIG. 1. The ultraviolet spectra of 5-chloro-7-acetyl-8-hydroxyquinoline (5) in acidic (-A--A-), basic (-.-.- ), 
and neutral (-0-0-) media. 

compound 5 would mostly exist in the basic 
medium. That the anionic form would prove a 
stronger chromophore than the neutral acid form 
has been observed in case of phenols and naph- 
thols (16). 

A comparative study of the spectrum of the 
compound 5 and its parent compound 5-chloro- 
8-hydroxyquinoline (6) reveals that all the bands 
in the spectrum of o-hydroxyquinolinone deriva- 
tive (5) appear at longer wavelengths or are more 
intense than the corresponding bands in the 
spectrum of 'the compound 6.  This seems to be 
due to the strong hydrogen bond formation 
(chelation) between the hydroxy-hydrogen and 
the carbonyl-oxygen atoms (2%). 

The ultraviolet spectra of the pyranoquinolines 
(8-14) are studied in alcoholic solution. The 

spectral data are reported in Table I1 and the 
spectral curves are shown in Figs. 2 and 3. 

It is reported that the spectrum of a flavanone 
comprises a strong absorption in 270-290 my 
region and a weak absorption in the form of 
inflection in the 320-330 my region; these bands 
have been designated as bands 11 and I respectively 
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PATEL ET AL.: PYRANOQUINOLINES. PART I 

FIG. 2. The ultraviolet spectra of 5-chloro-7-acetyl-8-hydroxyquinoline (5) (-.-.-I, 6-chloro-2-phenyl-4N-2,3- 
dihydropyrano[3,2-h]quinoline-4-one (8) (-A-A-), and 6-chloro-2-p-anisyl-4H-2,3-dihydropyrano[3,2-h]quino- 
line-4-one (11) (- . - . -). 

(19). The spectrum of 6-chloro-2-phenyl-4H-2,3- 
dihydropyrano [3,2-hlquinoline-4-one (8) com- 
prises two bands; band I appearing at 314 my 
(log E = 3.93) and band 11 comprising a sharp and 
more intense band at 268 my (log E = 4.4) and 
an inflection at 224 my (log E = 4.19). The band 
II in the spectrum of 8 resembles very closely the 
spectrum of the parent ketone 5-chloro-7-acetyl- 
8-hydroxyquinoline (5) (Fig. 2). This is not 
unexpected as in a Aavanone there is no continuity 
s f  conjugation between the 2-phenyl and the 
carbonyl groups. The spectrum of 6-chloro-2-p- 
anisyl-4H-2,3-dihydropyrano [3,2-h]quinoline-4- 
one (11) also comprises two bands with the only 

difference that the band I in the spectrum of the 
compound P I  is more intense and appears at a 
longer wavelength than the corresponding band 
in the spectrum of its desmethoxy analogue ($). 

The spectrum of 6-chloro-2-phenyl-4H-py- 
rano[3,2-lz]quinoline-4-one (9) comprises a sharp 
inflection at 241 mp and a prominent band of 
high intensity with a maxima near about 282 mp. 
The low wavelength band I1 in the spectrum of a 
flavone has been attributed to the benzoyl group- 
ing and any increase in conjugation in this 
grouping would result in a bathochromic shift 
and/or increase in the intensity of this band (18). 
In the flavone type pyranoquinoline 9, the 
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FIG. 3. The raltrav~olet spectn a of 6-shloroflavone (17) (-. -, -I9 6-chioro-8-aminoAz'~'~one 138) I-- x - x -), 
and 6-chloro-2-phenyi-4HHpyrano[3,2-hIqu~noline-4-one (9) (-,-.-I. 

benzoyi grouping of a flavone is repiaced by a 
quinonoyl grouping. This quinonoyl grouping 
being a stronger chrornophore than the benzoyl 
grouping seems to be responsible for the promi- 
nent band I1 exhibited by the flavone type 
pyranoqcinoline 9. The long wavelength band 
whisk normally appears in the spectrum of a 
Aavone in the region 320-380 rnp (19) is absent 
in the spectrum of 9. It  is likely that this band I 
has merged with the tail part of the intense band 
II and hence appears to have disappeared. The 
spectrun of 4-chloro-2-y-anisyl-4N-pyrai~o [3,2- 
hlquinoline-4-one (12) comprises a sharp inflec- 
tion at 240 mp and a very broad band ranging 

from 280 to 330 my with the log E. varying from 
4.3 to 4.1. Due to the presence of the y-methoxy 
group in the cinnarnoyl grouping, the band I in 
the spectrum of 12 would be more intense and 
would have bindergone a red shiR.1 Heme the 
broad 280-330 rnp band in the spectrum of 12 
seems to be a continuous band sornprisii~g the 
end-part of the band 11 and whoie of band I. 

The spectrB o f t h e  Aavoi~ol type of pyrano- 
quinolines $0 and 13 comprise two bands. The 
band I1 in the spectra of each of these two com- 
pounds consists of an inflection at 235 my aiad a 
small peak at 280 my. The banii I a,ppehss in the 
form of shoulder in the spectrui;? of IQ near 
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1.4TEL ET AL.. PYRA BOQUINOEXNES. PART I - * A  I I r  

abost 335 mk and in the form of a broad band in 
L I  me spectrum of 1%. 

7'he spect.urfi .cf ~-ch~~ro-3-b:r1rn~~~I-IZ-pPie~~yI- 
42v-uyrano [3,2.-h jq~jinoIinee4.-~iz~ (14) comprises 
onZy one intense band agpcai-rng at 272 my 
(log E. = 4.58). The disappearaizce of one of the 
ban& and the high intensity of the coasli!uer,t 
b a ~ d  in the spectrum seems to be due to the addi- 
A. elo~a? -C-PF? group ija 3-pssit!ol?. 

I /  
3 

gr: order &o bring forth the ct.iaracteristic; sfikk: 
ultreviolei specli-a of Ba:aone and fixanone type . . . ~ pyranoqiiins?rn-;s ~>~?;lil:c!l rcllght distinguish :hem 
from. their simple z~~alogues, the uitraviole: 
spectra sf 6-chioro, 6-c:hloro-8-a~11inoBa~~ones~ 
and 5avanone: ea-cd "Ie corresponding pyrano- 
[3,2-&jquinoiiqc 3:rivatix.ies are s ~ m p e r e d .  TIze 
spectrai data are giver1 in ?1;;3le I1 and s~;-;ecuai 
carves 3f only the Fta:4ane Qpe O I P C O G ~ ~ O I J ~ ~ S  a r ~ ,  
show:? In :zjg. 3. bzomparzLtiv2 s f d y  of tlaese 
spe.::j..i data rex;~.la ;h2t ill tho, sa.~anoef: type of 
c o ~ n ~ o u n d s  a r,srinl,nras ~a",ho:;l~-omic 255 

. * . - .  by. ,3--'--- ,in p .  r ,,,a , .* . o . , . s l J ~ o ~ l . ~ r  ..:?c.Alrb (jlsrer!?j.ib:e as erne U;.'.S&S 
L> - .  Ircrl ' " 0 -  

r> \ 
^ , I- ,,,,, -ya 3f 6 - c ~ : o 1 e - % : 3 - 3 ' : ~ ~ j : ; r ~ 3 ~ , v 0 ~ l e  ixs; 
t"> &&t ( L - 7  -.-I l,-~vc*-q L v .  .& a -  A : < ? Y ; < ' ? - ~ \  tJ> ~ . - 2 - 2 2 ~ i 1 ~ ~ : ~ ~ : ~ 2 ~ ~ ~  

3) arad 92  tll;ef: of fj-chioro %-p17e;::7j-4~Ef-2.3- 
dk~lydropy~a~;o[',Z-hiycin~!ine-ii--lrc . A {g), ::I 
f ~ a ~ o ~ ~  type ~f "oxpa""dsg G-ci-?c.s~-Cavone (2 '1)  

9" 5 ' exhi',!t-, a ~v;o z l l j  spec t rur l -~ ,~  my, (log , F, la 

4-.23); 29% my (log E = 4.221, The , S P ~ P ~ T U ~ ~ :  of 
6-c~!ert~-8--a~~n~fia~x!oj1e (38) comgflses 9rt!y one 
y . a n s - n z ~ - n x  pi  O,..:*L~.J~ and a.cs.mparatively more intense b a d  

- et 275-288 9;; a "og \ s, = 4..4$"). I he spectrum of 
- ,> ~-,~SIors-2-p~cL~~;!-44-:-pyranrp ~ ~ ~ 2 - h  lanlnoli~~e-4 I I 

on? ( 2 )  cemprises a sirnil= but siightly more 
r lailense band appearing at a slightly longer wave- 

length and a c5aracteristic distinguishing sinall 
peak at  241 i ~ ~ p  (lag E = 4.32). 

This spectral a~alysis of pyramoquinoline de- 
rivatives thus reveals that "Be spectra do not 
exhibit any critstandingly distinguishing charac- 
terisliss, except "she ones which arise dne to 
increased ci=nr;ji:galron. 

The uitra,violet spectra of the compounds described is  
this corl-xiiucication are studied in ct!?arolic or  aqueous 
ethanoiic solution on Beckrnann DiJ spectrophotomeier. 
Tile u!travioiet spectra of 5-chloro-8-bydroxyquinoline 
and 5-chloro-i-aceiyL-8-kydroxyq~i~ioIiiie are studied a: 
three different pP-1's. The solvent ccmposieion was main- 
tained coastai~t in al: the three media. The nearly neulal,  
acidic or basic sol~4iozi o f 5  (or 6) was prepared by adding 

20 1x1 of distilled water, 20 mi of 0.1 fd HCi or 20 mt isf 
0.1 M NaOX to 80 mi of the grlre ethanoiic solutiorr. of 
the compound respectively. The iliiraviole'b spectra of 
other conlpounds were studied lp, pure eahaoolic soluiicn. 
in  all these cases the concentrations of the reagent in 
solution were maintehed accl;ra?e?y aroand 4 :: ?d~ 

5- ~ ~ ~ ~ o ~ o - ~ - n z e ~ / i o ~ y q ~ ~ j ~ ~ ~ ~ ~ ~ e  (7) 
T9 a :niixc~1re ef 2-rneti1oxy..5-ci-bro5:1iIine (20 g), 

arsexic oxide ( IS  g)? g!ycer.i~e (36 gj9 and ecetic acid 
(40 ml) cooied in an ice-bath. c~ncenirated si~lfiiric acid 
(50 gj was added in smaE! Iois over a period cE 2 t?. The 
reaction mixture V I C S  heaied at 160-170" for 8 h, cooled, 
o s r e d  in ice-water, and Frlteied. The solid prodnci 
obiainf;? 93 rendering !he fiirra,te alkaline wzs crslIected, 
washed, dried, ex:ig.cted In benzene. The solid 
product left on remavs! of benzene was purified by 
disiiilarjon under  reci!ced pressure s:( 21$?,l.5' 
20nlc1,m.p. $0-61" (6j;;-! I -.a +a x. 

- .  

q:iinsljr?e-4-onc ( 6 )  
A 401u.tio3 of 5 (Q,5  54: and bel?,-iaid:h~~.ic iCj.4 .;?I> ir, . - 

ethegoi (1 5 mi) wzs mixed wit;? ssdiam hy",r~~:idi: s?lutio:l 
(10 ini, 38%) with siir:ii:g and IeR a t  yoom ie:cp-,rzi~:re 
for 24 h. 3; cilas the11 deco::~pc.sed ~ i ; j 7  cr?~~j?:T: and 
acidified wit11 hy&rochloric acid. The solid p r o d ~ c ~  -was fiI- 
;el&. .,~:&$hed rnijlir bic?,rbon",:r ~~I:i!jorj~ ~ 7 3  ;l::~: with 
water. i t  v~as  rrystr,jiizeri from aqueous anil (1 : 2 )  :.. i.z ,e210vq ., I light n-;rdiesl m,p. 191-192"; yleicl 0.1 g. 

-. . :ais product remained unclianged :when it ),!'as refiuxed 
with aicohoiic hydrochloric a-id sojution for 48 h. 

Anal, Calcd. far CssM1?02NG!: 6, 69.7; E, 4J7; N, 
4."; ~21, 11.5. F o ~ ~ n d :  C, 69.6; H, 3,95; N, 4.3; el, 11.2, 

6- ChI~r0-2-~~-~i11d~j,/-4.M-2~.i-dih~idr0- 
p~vrvvnno[3,%-h,~cjtiin~ii?:e~4~ane (113) 

It wes io:-mesl on conisnsiilg 5 (0.5 g )  'ia:ith aaisz!dehydc 
(0.4 mi) fo;?:iowir:g the methoii described above. The 
orodirc"iwas crystai!ized from glacial acetic acid in 
yeilov~ granules, m.p. 201-202"; yield 0.2 g,  

This product remained a?nch;mged on proiongcd trca,t- 
ment with hot aicohoiic hydrochloric acid. 

And. Calcd. for C19't11403NC1: C9 47.1 ; H, 4.12; N, 
4.1; @I, 10.4.. Fourld: C ,  673;  H, 4.35; N, 4.0; CE, 10.2. 

6-ChIoro-2-pkenyG4H-pyra1i~[3,2. hlcji!holi?:e-40% (9) 
A. suspension of 8 (0.25 g)  and seleni:;x~ dioxide (0.3 g) 

in dioxaa (8 z i )  was refiirxed at 110-120" for 18 h,  
dj;uied with a.cetic acid (10) and refltoiixe-l. The rezc- 

mia'icdiytion mixtcre .,as ~epefi!rz,red thrice) rem?i,z 
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suspended selenium and concentrated on a water bath. 
The product which separated was collected and crystal- 
lized from acetic acid in pinkish white needles, m.p. 
273-274"; yield 0.1 g. 

Anal. Calcd. for C18H1002NC1: C, 70.2; H, 3.25; N, 
4.5; C1, 11.5.Found:C,70.1;H, 3.0;N,4.3; C1, 11.8. 

6-Chloro-2-~1-anisyl-4H-pyvano[3,2-h]quinolir~e-l-one 
(12) 

It was formed on treating 11 (0.25 g) with selenium 
dioxide (0.3 g) in dioxan (10 ml) as described above. It 
was crystallized from acetic acid in light-yellow needles, 
m.p. 303-304"; yield 0.08 g. 

Anal. Calcd. for C19H1203NCl: C, 67.5; H, 3.55; N, 
4.1; C1, 10.5. Found: C, 67.8; H, 3.7; N, 4.0; C1, 10.9. 

6-Chloro-3-hydroxy-2-phenyl-4H- 
pyrano/3,2-h 7quinoline-4-orze (10)  

It was synthesized by two methods. 

By Algnr-Flynn Oxidation of 8 (Metlzoda) 
A solution of 8 (0.2 g) in a mixture of methanol 

(I0 ml) and 10% sodium hydroxide solution (6 ml) was 
cooled to 0" and mixed with hydrogen peroxide (5 ml, 
20%). The reaction mixture was kept initially at 0" for 
6 h and then at room temperature for 24 h. The product 
obtained on acidification was crystallized from acetic 
acid in light-yellow shining needles, m.p. 267-268"; yield 
0.05 g. 

By the Action ofPentyl Nitrite on 8 (Method b )  
To a suspension of 8 (0.2 g) and pentyl nitrite (0.5 ml) 

in ethanol (5 ml), concentrated hydrochloric acid (5 ml) 
was added dropwise at room temperature and the 
mixture was left at room temperature for 6 h. More 
pentyl nitrite (0.5 ml) was added to the mixture and the 
reaction mixture was allowed to stand at room tempera- 
ture for 6 h more. It was then diluted with water (10 ml), 
refluxed on a water-bath for 2 h, cooled, and neutralized 
with ammonia. The product was repeatedly crystallized 
from acetic acid in light-yellow shining needles, n1.p. 
267-268"; yield 0.02 g. 

Anal. Calcd. for C18M1003NCl: C, 66.7'; H, 3.09; N, 
4.3; C1, 10.9. Found: 63, 66.5; H, 3.2; N, 4.3; C1, 31.2. 

6-Chloro-3-lzyrlroxy-2-p-nnisyl-pyraizo- 
[3,2-h]quinoline-4-one (13)  

It was formed on treatment of 11 (0.2 g) with hydrogen 
peroxide (5 ml, 20%) as described above in method a. It 
was crystallized frorn acetic acid in yellow powder, 1n.p. 
295-296" (decomp.); yield 0.05 g. 

Anal. Calcd. for C19H1204NC1: C, 64.4; H, 3.39; N, 
3.9; C1, 10.0. Found: C, 64.6; H, 3.5; l\a, 3.7; Cl, 10.3. 

6-Chlovo-3-benzoy/-2-p~1enyl-4H-pyvano- 
[3,2-h/quinoline-4-orze (14) 

A mixture of 5 (0.2 g), benzoic anhydride (0.8 g), and 
triethylamine (2 ml) was refluxed at 170-180" for 6 h, 
cooled and diluted with ether (10 ml). The product 
which separated out was collected, washed, dried, and 
crystallized from acetic acid in whitc shining needles, m.p. 
281-282"; yield 0.1 g. It remained unchanged when 
treated with hot 10% alkali solution. 

Anal. Calcd. for C25K1403NC:: C, 72.9; W, 3.4; N, 
3.4;61,8.6.Found: C,73.1;W9 3.2;N93.6;C1, 8.8. 

Baker-Venkataraman Transformatiotz Reaction of 
5-Chloro-7-acetyl-8-hydroxyquinoline: Fornzation of 
6-chloro-2-pherzyl-4H-pyrarzo/3,2-h jquinoline-cone 
f 9 )  

A mixture of 5 (0.5 g), benzoyl chloride (0.5 ml), and 
anhydrous potassium carbonate (I g) in dry acetone 
(35 ml) was refluxed for 24 h and distilled to remove 
acetone. The product which separated on treating the 
reaction mixture with water (25ml) was collected, 
treated with concentrated sulfuric acid (15 ml) and 
poured on crushed ice. The solid product was filtered, 
washed, dried, and crystallized from acetic acid in 
pinkish white needles, m.p. 273-274"; yield 0.2 g. Mixture 
m.p. with the product obtained by the selenium dioxide 
dehydrogenation of the flavanone type pyranoquinoline 
(8) showed no depression. 

1. R. F. C. BROWN, J. J. HOBBS, G. K. HUGHES, and 
F. RITCHIE. Austral~an J. Chem. 7,348 (1954). 

2. H. RAPOPORT and K. 6. HOLDEN. J. Am. Chem. 
Soc. 81, 3738 (1959); W. RAP~PORT and K. 6. 
HOLDEL J. Am. Chem. Soc. 82,4395 (1960). 

3. L. J. DRUWMOYD, F. N. LAHEY, and W. 0. THonas. 
Australian J. Scl. Research, Ser. 82,  622. 630 (1949); 
T. R. GOVINDACHARI, 5. R. PAT, and P. S. SUBRA- 
MANIAM. Tetrahedron, 22,3245 (1966). 

4. K. ELLIOTT and E. TITTENSOR. J. Chem. Soc. 484 
(1959); 2796 (1961). 

5. R A B I ~ D R A ~ A T H  SEN GUPTA. J. Ind~an Chem. Soc. 
22,171 (1945). 

6. M. WFIZMAVV and E. B~GRACHOV. J. Am. Chem. 
Soc. 69,1222 (1947). 

7. E. HODEL and H. GYSIN. U.S. Pat. 2,875,126 (Feb. 
24, 1959); E. HODEL and H. G Y ~ I N .  Chem. Abstr. 
53, 15101 (1959); M. MATSUMARA. J. Am. Ghern. 
Soc. 52,4433 (1930); V. M. THAKOR and R. C. SHAH. 
J. Indlan Chem. Soc. 34. 597 (1954). 

8. C. W. WILSON. 9. Am. Chem. Soc. 61, 2303 (1939). 
9. A. ARCOLEO, A. BELLINO, and P. VEVTURELLA. Ann. 

Ch~m.  Rome 47, 66 (1957); H. S. MAHAL, H. S. RAI, 
and M. VENKATARAMAN. J. Chem. Soc. 866 (1935); 
H. S. MAHAL, H. S. RAI, and K. VE~KATARAMAV. 
J. Chem. Sot. 569 (1936); S. N. CHAKRAVARTI and 
M. SWAMIYATHAN. J. Tndlan Chem. Soc. 11, 873 
(1934). 

10. T. S: WHELLER. Record Chem. Progr. Mresge- 
Hooker Sci. Lib. 18,133 (1957). 

11. A. S. BRULLAR and K. V~KATARAMAIU.  3. Chem. 
Soc. 1165 (1931): A. S. BHULLAR and R. VENKATA- 
RAMAN. Chem. Abstr. 25,4267 (1931). 

12. A. V. RAMA RAO, S. A. TELANG, and P. MADHAVAN 
NAIR. Indian J. Chem. 2,431 (1964). 

13. G. W. EwIhG and E. A. STECK. 3. Am. Chem. Soc. 
68,2181 (1946). 

14. R. D. DESAI and M. EKBLAS. Proc. Indian Acad. 
Sci. 88, 567 (1938); R. D. D E ~ A I  and M. EKHLAS. 
Chem. Abstr. 33,3356 (1939). 

15. M. R. CHAKRABARTY, E. S. HANRAHAY, N. D. 
HEINDEL, and G. F. WATTS. Anal. Chem. 39, 238 
(1 967) 

16. L. D ~ U B  and J. M. VAVDEPIBELT. J. Am. Chem. 
Soc. 69,2714 (1947). 

17. The chemistry of flavonoid compounds. Edited hv 
T. A. GEISSMA~, Pergamon Press, Paris 1962 n 15 

18. ~ . ~ u ~ ~ a n d R . M . P j j o ~ o w ~ r ~  B d 
1618 (1957) 

19. T. A.'GEISSMAN. Modern methods of plant analysis. 
Edited by I(. Peach and M. V. Tracey, Vol. 111, 
Julius Springer, Berlin. 1955. p. 485. 

C
an

. J
. C

he
m

. D
ow

nl
oa

de
d 

fr
om

 w
w

w
.n

rc
re

se
ar

ch
pr

es
s.

co
m

 b
y 

U
O

V
 o

n 
11

/1
1/

14
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 




