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Chromones and Flavones. Part IV•. Chloromethylation. 
of Som.e Chrom.ones and Flavones 

M. V. ShU. and Suresh Sethna 

Fln•·on" antl :!-mrthylrhromonl' nn rhlnromethylntion afford tht. 3-chloromethyl derivativ ..... 7-llethoq. 
2-ml'lh~·lehrumonc 1md 7-ml'thoxyH .. von., nffurd Himilarly thr. 8-chloromethyl.- a.nd the 3,8-dichloromethyl 
dc>rh·ntiv~•- 'l.'lu· Hlrtll·tnrr-R hnve brmt pwTrd by rerlu<:tion l.r• the cOrr""J'JIOding methyl derivatiTM which have 
OOI.•n enmtm•·••ll with the nntlu•ntio "pcr.imcns. 

Nakttnmrn and l\·latsurar chloromethylated a.cacctin 7-methyl ether and DaRe and 
r.:~-wJrkcr.:i• dtloromet-hylatml 7-methoxy-2,3-dimethylchromone, 7.methoxy-3-methyl­
fl,wone. nn-1 7-rno'tiiOxy-:~-ethyltlavone. In o.JI tiJc cases the 8-ch.loromethyl derivatives 

. wara obt1iuo·l. No other work on chloromothylo.tionof chromone11 and fl.a.vones appe!Ll'll 
to han• bern reported. 

;"!.:\I~thylt-hromone and flo.'\"'one on C!hloromethylation with paraformaldehyde and 
hyrlrogen (·hloride gave the 3-chloromethyl derivatives. These were reducod to the cor· 
re.sponding 3-mot.hyl !leri\'&ti\·es which were directly compared with authentic specimens. 
Xo didllorome-th,yl dl'rh·atin•s could be prepared even with excess of paraformaldehyde 
and a. catnl~·st, such aR. zinc chloride. 

7-~bth"Jxy-2-methylchromone and"7-methoxyfi.M•one on a. similar chlorcmethylo.­
tion with pa.raformaldchyde gave the 8-chlorometl1yl derivo.tiYes. On reduction tht>y gave 
the corresponding H-methyl dorh·atives, ickntical with. the methylation products of 
7-hydrgxy-J?,ij.dimE'thyll'hromone and 7-hydroxy-ij-metbylfla.vone, which were synthesised 
by-refluxing 2-mcthylresorcinol with ethyl acetoacetate and ethyl benzoylacetate respec­
tively in boiling diphcnyl ether, according to the procedurE' of Desai et al!. Further 
chloromethyla.tion of the 8-chloromethyl deriva.th·es or chloromethylation cf 7-methcxy-
2-methylchromone and 7 -methoxyfla.vone with excess of pa.ra.formaldehyde furnished the 
S,8-dichloromethyl derivatives. On reduction these furnished the corresponding methyl 
deri\·atives whieh were directly compared with the authentic specimens. 

~o trichloromcthyl derivative could be obtained. Some of the above chloromeOtyl 
derivati,•es have been convertt.-d into the methoxymethyl, acetoxymethyl,and cyanomethyl 
derivatives. 

•Part III, J. 0Mm. Sot!., 1961, 2683. 
1. J. Pkarm. ,<Joe., Japan, l95'J, 73, 481. 
2. An.n. Ohim., Rome, 1956, 46, 904; Ar:n,.imitlolll Ford., 190£', 10, 800, 
3. J. M. 8, UmtlerBit1J, Baroda, 1955,lV·Z, 1, 

~ 
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•EXPERiliENTAL 

2-.lfethyl-3-ehlorometltylclm;mone.-A mixture of 2-methylchromone (1.6g.) in acetic 
acid (20 ml, 80%) a.nd pa.ra.forma.ldehyde (4.0 g.) wa.s sa.tura.t.ed with HCI at85-90°for 61ua.· 
The product, obtained on dilution, crysta.llised from petroleum ether in colorless needlea 
(58%), m.p. 103-I04°. (Found: C, 63.54; H, 3.83; Cl, I6.92. C 11Jip0aCl requires C, 
63.3I; H,4.31; Cl,l7.02%). 

The chloromethyl deril•&tivc (O.a g.) in acetic acid (20 ml, 80%) was reduecd with 
zinc dust (I g.) at 60°. The proiluct crystallised from dilute acetic acid in colorle~~~~ 

needles; m.p. and mixed m.p. with 2,3-dimethylchromone", 96-97.0 

3-0hlnromethy/fltwnue, obtained as a.bove by passing l1ydrogen chloride in a mir. 
ture offl!n·one (2.22 g.) and paraformaldehyde (Jig.) in acetic a.cicl (25ml, 80%) at 85-90" 
for 5 hrs., crystallised from I: I mixture of benzene-petroleum eth£>r (b.p. 60-80°) in color­
less needles (58%), m.l)· 156". (Founcl: C, 71.56; H, 3.52; Cl. 13.61. C,6H110~CI requires 
C, 71.00; H,4dJ6; Cl,l3.12%)-

Thc chloromothyl dl•rivative was reduced with zinc dust and dilute acetic acid. It 
was crystallised from dilute t>thanol in white nt>edles; m.p. and mixed m.p. with 
3-methylflavone-\ i2·7f. 

7-Met'knxy-8-chlommelhyl-2-methylchnmc.11!1., obtained frcm 7-met.hoxy-~·methyl· 
chromone (1 .9 g.) in gla.ciu.l acetic acid (30 ml), paraforma1flehyde (3 g.), and zinc chloride· 
(2 g.) by passinp: hydrogen chloridefor I hr. at 75-80°,ga.,-e lustrous needlt>s (33%)from 
benzene-petroleum ether mixture, m.p. 153". (Found: C, 60.23; H, 4.62; Cl, H.78. 
CuH1,03Cl requires C, 60.39; H. 4.61; Cl, 14.88%)-

7-Hydrozy-2,8-dimetAylt:hmmone.-2-:MethyJresorcinol (2.48g.) and ethyl at'eto· 
a.ceta.te (2.6 g.) were reftuxed in diphenyl ether (20 ml) for 2 hrs. Theproduct,obt.ained on 
removal of diphenyl ether by steam distillation, crystallised from dilute ethanol in buff 
neodles(42%), m.p. 258". Dann et al.6 , who prepared it by eondensing 2-methylresorl"inol 
with ci&-/J-cblorocrotonate recorded the same m.p. (Found: C, 69.64; H,5.a0. Calr. for 
C,.H,.,03 : C, 69.47; H, 5.26%). 

The methyl etlier was prepared by rcfluxing the above chromone (0.5 g.) in acef.llne 
with dimethyl sulpha to (l ml) in presence of anhydrous potassium carbonate (2 g.) for 
2 hrs. It. was crystallised from dilute ethanol in colorless needles; m.p. and mixed m.p. 
with the product obtained from the reduction of 7-methoxy-8-chloromethyl-2-methyl­
chromone with zinc dust and dilute acetic a.cid, 144-45". (Found: C, 70.48; B, 5.88. 
C,aH,,.03 requires C, 70.58; H, 5.88%). 

7-Metlun:y-8-acetoxym,tll.yl-2-mPOtylt:hrcmMle, pr6pared by reflu:xing the rhloro· 
methyl'product (0.5g.) in glacial acetic acid (15ml) and fused sodium acetate (2 g.) for 2 
hra., ga.ve colorleas needles from a mixture of benzene-petroleum ether, m.p. 168°. (Found: 
C. 64.46; H. 5.59. Cr4H,40 5 requires C, 64.11; H. 5.38%). 

• All melting points are uncorrected. 
4. Robertson P.lal., J. 011un.. Soe., 1931, 2426 . 
.6. Wheeler et al .• ibid., 1960. 1252. 
6, An1111k1t, 1954, $87, lS. 
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.MeJh·J.I.:y-8-cyanometkyl-2-mef/r:ylc"romone, prepa.red by rl.'fiuxing the chloromethyl 
deriv-iltive (U.5 g.) in ethanol (20ml) with.aqueous potassium cyanide (1 g.),a.fforde9 color­
less needles from ethanol, m.p. 174-75". (Found: 0,67.70; H, 4.96; N, 6.29. C,3H110 9N 
requires C, 68.11; H, 4.84; N, 6.ll %)-

7-.J.IeJ1t?xy-3,B-dicklorometh.yl-2-me.th.ylc"/!.rcm.one was prepared by further chlorome­
thylo.tion of the 8-chloromethyl derivative (1.2 g.) in glacial acetic acid (25 ml) with 
paraformaldehy'le (0.75 g.) by passing HCI for 6 hrs. at 75-80". It erystalHsed from 
benzene-petroleum ether mixture in colorless needles (35%), m.p. 206-207". (Found: 
C, 54.i2; H, 4.:2:?; Cl. :24.04. C,3H,.03Cl. requires C, 54.35; H, 4.18; Cl, 24.47%)-

Tlto srtme dichloromcthyl derivative was obtained from 7-methoxy-2-methyh:hrc•. 
mone (LOg.) by chloromcthyla.tion with paraformaldohyde (5 g.) and HCl at 85-llO" for 
4 hrs. 

The nhovc chloronwthyl doriYat.ivo was redueed with zinc dust and dilute acetic acid 
a~ bcforl! and l•rystt~.lliscd from dilute ethanol in colorless needles, m.p. 149-50°; mixed 
m.p. with "i -methoxy-2,:-J,S-trimethylchromonc, 1lTCJ)II,rcd according to Da. Re and co-wor­
kers•, was not dl"!lfl'll!sed. 

T/t() rlinr.eloxymethyl dcrimth·c, pnpnrcd a~ mma(, crysto.lliaod from hllltzene in 
colorlc!!s nocdlcs,nqJ. 160-61". (l.l'ound: C, 61.21; H,5.38. C,7H,~07 requires C, 61.07; H, 
5.4::1%)-

The rli?nelhrJzym.etltyl tlerinttive was 11reparcd hy rcfluxing the dichloromethyl deriva­
tive (11.5 g.) with methanol (20ml) in 1>rescnce of anhydrous potassium carbonate {2 g.) 
for:! Ius. The rel'liduc after removal of the solvent cry~:~talli(,Hld from benzene in colorless 
ueodlos, m.11. 14.2°. (Found: C, 64.80; H, 6.25. C,~H, 805 requires C, 64.73; H, 6.52%). 

The diryanomahyl derivative, prepared as usual, crystallised from dilute acetic acid 
in colorless neadles, m.p. 176-78°. (Found: C, 67.42; H, 4.87; N,l0.6. C,~HuO~N~ requires 
C, 67.15; H, 4.51; N, 10.44%). 

'l,Jielhoxy-8-c'/l.kJmmethyljfavone.-A mixture of 7-methoxyB.avone (2.52 g.) in 
acetic acid (:~0 ml, SO%), pa.raformo.ldehyde (0.9g.), and zinc chloride (2g.) was iroa.tcd. 
with HCI at 75-80° for 5 hrs. The product obtained on working up as before crystallised 
iu colorless needles (30%) from benzene-petroleum ethl"r mixture, m.p. 227". (Found: 
C, 67 .98; H, 4.32; Cl, 1:2.30. C, 7H, 30 3CI requires C, 67 .88; H, 4.32; Cl, 11.81 %). 

7-Hyrlro:zy-8-metkylflavone.-A mixture of 2-methylrcsorcinol (2.48 g.) and ethyl 
benzoyla.cetate (5.8 g.) was reftuxed in diphonyl ether (20 ml) for 2 hrs. The product, 
obtained on removal of diphcnyl ether by steam distillation, crystallised from ethanol 
in neadles (40%), m.p. 255-57". Ra.ngaswa.mi and Seshadri', who prepared it by the 
K'lst:J.nec:ld-R:>binson benzoylation of 3-methylresacetophenone, recorded tile same m.p. 
(Found: C, 76.46; H, 4.82. Ca.lc. for C, 6H,.03 : C, 76.12; H, 4.80%). 

The methyl ether, prepared as before, crystallised from dilute ethanol in colorless 
needles; m.p. o.nd mixed m.p. with the product obtained on reduction of 7-metho:xy-8-

'i. Proc. larl.. Acad. Sci., 1030, 9A, 1. 
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chloromcthylfio.vonc with zinc dust and dilute acetic acid, 175-76~. (Found; C(~S; 
H, 4.97. C, 7H,-~.03 requires C, 76.67; H, 5.30%). 

Tlte acetozymetkyl derivath·e, prepared as before, crystallised from benzene.petr0Je. 
um other mixture in colorless needles, m. p. 18-1-85". (Found: C, 70.06; H, 5.07. C,gli,605 
requires C, 70.36; H, 4.98%). 

The metlwzymetkyl deri\·ativeo, prepared as before, crystallised from benzene­
potroloum ether mixture in colorless needles, m:p. 214-15°. (Found: C, 72.411; H, 5.4.0. 
C,8H,60~ requires C, 7~.06; H, 5.44%). 

The cyano~t~ethyl dl'ri\·ativt', pre1lllred as before, r.ry11ta11isl•d from dilute ethanol 
in colorll"Ss neodles, m.p. :222-23°. (Found: C, 74.24; H, 4.78; N, 4.95. C18H,903N re­
quires C, 74-.21; H, 4.50; N, 4.1.'11 ~~). 

7-Jfe.!koryfta.vone-8-acelic Acid.-Thc o.hovc cya.nomcthyl derivative on hydrolysis 
with 50% H.S04 by gently refiuxing for 2 Ius. go.ve the o.cl'tic acid derivative which 
crystallised from dilute acl"tic acid in colorlesR nt>edles, m.p. 26K-59°. (Found: C, 69.81; 
H, 4.20. C,~H,,05 requires C, 60.67; H, t.55%). 

7 -Jfet.%1JZy-3,8-dichll.ro7TI.tlhyljlat'OIIC, obtained by further chloromethylation of 
the 8-chloromethyl derh·ati,-e (1.5 g.) in glacial acetic at'id (40 ml, 80%) with paraforma). 
dchyde (0.75 g.) and h)rdrogen l~hloride at 75-80<> for 6 hrs., crysta.llist'dfrcm be-IIZene-pet.ro· 
lcum ether mixture in colorless needles (23%), m.p. 184D. (l'ound: C, 61.70; H, 3.88; CI, 
20.06. C,8H 1,03Cl2 requires C, 61.84; H, 4.01; Cl, 20.34%). 

The same dichloromethyl derivati\-e was also obtained from 7-methoxyflavone 
(2.5 g.) and para-formaldehyde (l.5g.) by passing HCI gas as above; yield 20%. There was 
no significant improvement in the yield when the reaction was repeated using zinc chloride 
as a catalyst. 

The dichloromethyl deri\·a.tive, on reduction with -zinc dust and dilute acetic acid 
as before, gave a. product which crystallised from dilute ctl1anol in colorless nC<'dles; m.p. 
and mixed m .p. with an authentic specimen prepared according to DaRe and co-workerB", 
139-41°. 

The dimetk<JZymethyl derivative, prepared as before, .crystallised from benzene· 
patroleam .ether mixture in· colorless ncedlos, m.p. 157-58°. (FQund: C, 70.63; H, 5.90. 
C20H.o05 :requires C, 70.57; H, 5.92%). 

C!!:DIIl!TBY DEl'ARTMBN'l', 
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