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+ew s Reeetione of l abetituted deeyl chloride 1 and 2 
p en01 et coos temperature In beetena result. in- 

C-•lk~letion. The reaction Is ahovn to proceed through e 
benx~llc~-ec~lcerb.niom ion. Thie contention la eapportod 
by (i) the feilure of this reaction vith haloketone. 3 end 22 
end (Ii) the different nature of product. obtained vhen thee. 
heloketonee vere alloved to react in the preoonco of K2CO3. 

A greet deal of current interest ie erident in the generation of 

ti-ec~lcerbanium ional. Bonxylicr(-ecylcarbenlum loam have been 

genereted2’3 br reaction of (i) helideo vlth AgSbP6 la S02, 

(ii) meaylatea or trifuluoroecetetee ia acidtc or alcoholic medium. The 

reactions of compounds in the second Rroup are ueuell~ carried out in acetic 

acid et temperaturea reaglng froe 50-90’. Ye report herein, a room 

temperature reaction between l ultebly subetituted dsmyl chloride end phenols 

proceeding through ti-ec~lcarbenium ion raeultlag la an uncetelyeod C-C bond 

formation, To the beet of our knovledse, this la the only example of en 

uncatel7s.d formation of <-ec~lcarbenlum Ion in a non-polar eedfur. 

Reaction of the haloketone 1 with E-creeol In 1:l retlo In exceee 

benzene (30 hr. room temperature) afforded e product C23R2003, a,p; 

119-20’. The epectrel propertie. [IR 

8roupe : NMR ‘R 

: ebeence of hydroxyl end carbonyl 

: 2.4 (3H, l ). 3.76 and 3.83 loach 3B, l ), 6.78, 6.95, 7.39 

and 7.55 (each ZR. d, J-9 ffr), 7.00 (lfi, be), 7.15 (IR, bd, J-9 At) and 7.37 

(IS, d. J-9 Hz); NllR l3 C t tvo quartet. (21.65, 53.19 for 2C on beoie of 

height of peek), seven doubleta (110.23, 113.73 for 2C, 116.28 for ZC, 119.33, 

125.23. 128.08 for ZC, 130.76 for 2C) end nine eingletm ( 159.33, 158.72, 

152.3; 150.39, 132.03, 130.76, 125.23, 123.66. 115.3)) l aggeeted etructuto 2 

for thie compound end ruled out elternate l tiucturee such ee a and 2. The 

l tructure of the prodtrct ie l upported by the eimllerit~ of the reported l .p. 

(126O)‘. 

The structure 2 veo l leo confirmed by ite l yntheeie. Reaction of 

p-creeol vith r in prooeacs of K2C03 pevo throw product. vhich vere 

eepereted by chrometogrephy. The.0 vore ldentlfiod no 2 (&St). 2 (20%) l e4 

& (15X) bF their l pectrel propertiee. The identitlee of 2 end 4 were aleo 
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confirmed by direct comperiooo (TLC, IR, up). The other 1, 00 lqeepie~ lo 

beorooe et roo. te.pereturo vee recorered aocheoged. Eoverer, vheo reectlon 

vee cerrled oat lo preeooce of coot. AC1 lo beoreoe (10 hre, roo. te.peretore) 

2 vee l .oothly coewrted Into a product ldootlcel (B.P.. up, TLC, IR) vlth 2. 

Tble not only cooflrrod the l tructure 2, bat l ua8eeted thet coorereloo of 1 to 

2 eight iotolre 2 l e l o loter.edlete. The acid formed In the coorereloo of 1 

to 2 could thoo be reepooelble for coororelon of 2 into 2. Eoverer. l e 

K2CO3 ie lo l xceee, the AC1 formed le obriouely oeetrellred. AOOCO ( 

foreetloo of beorofureo 1 obrlooely dooe not procoed throuph for.etioo of 

ether 2 end .uet be foreed by a competing pethvey (m iefrq). 

The chloride 1 D.P. 77-70’. prepared from & ueioR pyridioe-SOC12, 

oo reectloo vlth p-creeol in benzene (24 hre, roo. te.pereture) furoiehed l 

product, ..p. 161-62’. Thie could be readily cherecterlred ee the uokoovo 

beoroforen 1 fro. ite l pectrel propertlee (ILpn pxerrl.eete&). Pro. the 

roectioo of p-creeol end deeyl chloride & lo beoreoe IO preeeoce or ebeeoce of 

acid et roo. te.pereture l tertlog .eterlele vere recorered uocheoged. This 

cloerly l ugReeted that oxyRe0 l nbetltueot In the ero.etic ring of the 

haloketone le l eeeotlel for foreetion of beerofureo et roo. te.peretare. The 

roectloo of p-creeol vlth different beoroloe 5, & or 2 Vera then ette.pted (lo 

beoreoo et roo. te.pereture). The failure of theee reectlooe indicated that a 

Rood leering group each ee chlorine la eeeeotlel for beorofureo for.etloo et 

room te.peretare lo benzene. 

Reectlos of the helokrtoeee vlth other Dheeole : 00 reaction of 1 vfth 

phenol et roo. te.pereture lo beoreoe. a product C22R2004, ..p. 

158-60° vee obtained. Thle vee identified by ite l pectrel dete ( w 

pxverl.eetel ) ee the hitherto uokoovn phenol u. The ioeolublllty in NeOA 

end ebeeoce of PeC13 colouretloo ceet doubte on ite pheoolic nature. Thie 

led to the poeeibility that the hydroxyl could be alcoholic. The eeey 

for.etlon of acetate end lte l pectrel properciao [IR : 1770 end 1680 : NHR 

‘II : oev l lgnel et 2.28 (3H. l ) end no elgolflceot l hift of Ar-CR-CO] ruled 

out thet hydroxyl vee alcoholic. The co.pouod ..p. 158-60’ end Ire acetate 

l hoald then be repreeeoted by etructuree 10 end 11 raepectlrely. The - - 

elteroete pheoollc etructure 12 vee ruled out eince the PF4R of co.pouod l .P. - 

158-60’ l hoved a11 doublete in ero.etlc region (et 6.7, 6.82, 6.85, 6.95, 

7.15 end 7.97, each 2H vlth J-9 Rr). Si.iler reectlon of 1 vlth ortho end 

m creeole furoiehed producte ..p. 129-31’ end 138-40’ identified by 

their epectrel propertlee ee the uokoovo pheoole 12 end 14 reepectlrely. The 

ideotitiee vere cooflr.ed by exe.ioetloo of l pectrel propertlee of ecetatee ee 

vell ee by direct co.parieoo (IR. eep. TLC) vith synthetic ee.plee prepared 

fro. 1 under Prledel-Creft’e cooditiooe (AlC13-CA3N02/roo. tmpereture). 

It vee iotereetlog that both pheoole 12 end 14 are lneoloble lo dilate elkell - 

and did not give poeltlre toot vlth PeCl3. 

Reectloo of 1 vith phenol, p-creool end E-creeol in ebeeoce of 

K2C03 had furnished pheoole lo, 12 end l4, vhereee reaction of 1 vlth 

p-creeol hed furolehed beorofureo 2 et roo. te.peretare in beoreoo. Thue the 

requlre.eot for formation of beorofureo vee e blocked u poeltlon to the 

phooollc hydroxyl Rroap. Purther.ore l e z, 12 l ed u era C-•lkyleted 

prodocte. beoxofureo for.etloo l hoald l loo iovolre ieltlel C-alkyletloo ptthQ 

to phooollc hydroxyl group folloved by cycliretloo. The elteroete oeael 

pethvey of 0-•lkyletloo folloved by cyclleetloa grthQ to oxygeo could oov be 

excluded. 



5192 G. C. KUULAIM rf ol 

If tbie l ao\l.ptlon la correct thoo the reaction of 1. with A- oapbthol 

l hoald farolah the aogalar oaphthoforao II. rathor than llooar oapbthofurao l_$, 

ainca B-oapbthol la expacted to uodarso C-•lkylatloo at C-l rather than at 

c-3. Roactlon of A-oaphthol vlth 1 proridad a compoaod l .p. 115-17’. This 

compoaod from It. spectral foaturea vaa obrloualy a naphtbofarao. Though the 

NHR faatoraa could oot dlfferaotiate batvaao 15 and 16 .a the paaka appaarod - - 

In a claatar (u ar~eri~qmtrl) It vaa aaaumad that the prodact vaa II. baaad 

oo raaaooiog mantlonad above. The product from raactioo of aniaoln vlth 

A-naphthol lo preamce of an acid la raportad4 to har. m.p. 116’. The.8 

vorkera hare alao aaalgoad structure JJ to the product but hare not ruled oat 

l tructara s. 

Since N-oaphthol la reportad’ to glre a couplln~ reaction with 

dlarotlrad l .il1.a at both C-2 and C-4, it vaa aotlclpatad that the reactlo. 

of <-oaphthol vith 1 l hould raault in alkylation at C-2 and C-4. The former 

would uodorgo cycliratlon to tha naphthofurao u and the latter vould not 

react furthar. IO agree.ant vith thla expectation raactlon of <-naphthol 

with 1 afforded two prodacta a.p. 120’ and 166-68’. Theme could be 

ldaotlfiad (IR, MR. analyaia) aa tha naphthofurao 176 and the unknown - 

C-alkylatad prodact u reapactlraly. This compoaod vaa clearly tha product 

eubatltuted at C-4 lo <-naphthol l ioce tha C-2 proton vaa clearly aaao as no 

prtho coupled doublet at a cooaldarably upfleld position (e exDerimeqta&). 

The reaulta obtaload ao far. l uRRe.ted that if Initial alkylatloo 

occur. prthq to a phaoolic hydroxyl than baorofurao formation vould roault. 

vhereaa if initial alk7lation occura at PQU poaltion thao obrioualy furan 

for.atlon la prerented. Thla floding vaa cooflr.ad by carrying out reaction. 

with reaorciool and catachol. 

Reaction of raaorclnol vith 1 in 1:l molar ratio furniahad a product 

l .p. 137O, charactarizad (IR, NHR) aa the benrofuran u4. Reaction of 

raaorclool vith 1 in lr2 ratio raaultad in the formation of a compound ..p. 

202’ which vaa tantatlraly charactarltad a. the hitharto unknown fur.0 20. 

Since the raqulrad tvo l inglata ara oot clearly l aan lo the maaa of NMR 

l ipoala the alternate 1.2.3.4 tetraaubatltuted l tructuraa could not ba ruled 

out. Rova+.r ( l loce raaorciool la knovo 
4 

to Undergo 4.6 dlalk~lation rathar 

than 2.4 dlalkylation the co.poaod vaa aaalgnad l tructura 20. On raactloo of 

1 with catachol (1:l) the product obtaioad vae ehovo (apactral proportiea) to 

be tha l xpected hitharto uoknovn C-alkylated phaool 21. SiRoificantl~ both 

the compound. fl and 21 v.re l olubla in NaOA and 88~0 poaltira colour raaction 

(greenish snd reddlah brovo reapectlroly) with PaC13. 

Thu., in tha proaaot work, a11 benrofurna 2, 1, s, II, B and 20 var. 

obtaioad lo 00. atop. Though. 2, IS, 11 and 1p ara koovn, thair raportad 

prap.r.tlon lnrolros other formstloo follovad by acid catnlyaad 

cycllratlon 
4.10-12 

vherea. in the praaaot study thaae are obtained lo a I 
alngla etep at room temperature. 

STUDXRS ON WXHANISFI OF REICTION 

The failure of reaction of p-craaol with & and the poaitire raactlon vlth r 

and 2 l uggaatad that a suitably placad oxygaa function lo tha haloketone ia 

aaaaotial for the raactioo ander thaae condition.. In ordar to l apport thia 

l rgumeot tha reaction vaa triad on the halokatooa 22. Under .lmllar 

conditlooa. raactloo of thla halokatone 22 vlth e-croaol In baorane roaultad - 

in recovery of uochaogad starting compound, further coofirming tha naad of an 
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oxygen l obmtltuent u to the CECl promping for the l accooa of tbo roactlon. 

This roaolt could bo ratlooallrod rloca cation 23 (derlrod from L) lo 

erabillred by p-methoxy group. Similar 8tabilirrtlon of catlooa 2 aod 2 

(derlrod from 8 and 22) 10 not pomalble. It .., bo polotod oat that the PHR 

and CMR of catloo fi (goooratod from correapoodlng bromldor by roactioo vlth 
13 

AgSbP6 in SO2) ham boon reported . The PllR and CUR chemical l hift 

indicated that poaitiwo charge in cation 24 ia mainly on the carbon alpha to 

the carbonyl. 

Another plaumlble mode of etabillaatloo of cation 23 vam through the 

bridged atructuro 26. Eovoror, l loce both z and fi did oot undergo reaction. 

it ~a# obvious that thin mode of l tabilltatloo vao not l itnlficant. Roceotly 

Creary and Geiger’ had alao ruled out thie mode of l tabilizatloo in their 

study of roactione of n oaylatea. 

g R = R’ = 0CH3 

26 

L!? 
R=R’=H 

j-5 R = OCHj , R’ = H 

It had boon l uppamted* that l lactroo donora attached to carbooyl 

group docraamo the pooitlrs character of carbonyl carboo and honco decroara 

rho do~tabiliratioo of o(-acylcarbeniam iona. Such coo~ideratlon~ would 

envirago facile roactlone of cation 2J and g derired from 1 and 22. The 

facile reaction of p-creaol in boozeoe, vith 1 and failure of rectioo of 

p-creaol vlth 22 clearly l uggertod that the oothoxyl group pars to the 

carbonyl doom not play any l lpnificant role in the reaction. 

The products of roactlon of halokotonea 4 and 22 vlth p-creaol in 

proronce of K2CO3 weta road117 identified (apoctral data end mode of 

formation) a8 the corresponding ethera E and g rempectirely. Sioco 

haloketoneo 1 and 22 had not uodergone reaction with p-creaol (in the abaeoce 

of K2CO3). it wae obrloua that reactlon with K2CO3 of 1, fi and 22 to 

glro athero 3, 27 and 28 wa# a displacement reaction. This displacement was 

duo to the formation of lov concentration of phenoxide ion which is a more 

powerful nucleophile and hence rerulte in ether formatlon from all theae 

l ubatrates. By contraat reaction of 1. with p-crseol in abasnce of K2CO3 

Involved a different mechanism presumably tha formation of an <-acylcarbenium 

ion. 

Another fact confirmlog the formation of cation 23 vaa that reactloo of - 

d vlth p-crreol and K2C03 not only gara ether 1 but alma the bentofuran 2. 

Sloce bsorofnrana are not formed from the halokmtonea & and 22, it appoarad 

reaaooablo to coocludo that the bonrofurao formation In the K CO reaction 
2 3 

of 1 Inrolrom catloo 23 (Scheme 1). - An alternatlro mechanism to axplalo the 

formation of ether 2 and bsntofuran 2 from the roactlon of r with p-cremol l od 

K2C03 would require that both producta are formed from cation 23. Thla 

l eoma unlikely aa the reaction of 1 with p-creaol in absence of K2C03 
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glree only boorofsran 2 an4 no dotectablo quantity of the ethor 2, 

Thue the contention that reactloo of 1 procoode through cation a la 

l upported by (1) the failure of the reactloo (lo abaonce of K2C03) with g 

and 22 (ii) the dlfforent nature of producta obtalood vheo haloketooea 1, 4 

and 22 vote allowed to react in the preaonce of K2C0, (iii) the fact that 

lo the reactloo of 1 lo preaeoce of K2C0., a phony1 ether 2 (dieplacemoat) 

and a benrofurao 2 (<-•cylcarbeolum ion) are obtaiood through two compotlog 

parthuaya. 

Roactloo of haloketooo 1 with other oacleophiloe wae then examlaod. 

The reactioo of 1. with l ethaool (in bonxeoo, room temperatoro) afforded a 

eyrupy liquid identified aa methoxy ketone 2J. Sipolficaotl~ a l lmilar 

roactloo of haloketone 4 with l ethaool oven uodor reflax reeolted lo rocovory 

of uochaosed 1. Thia l uggoated that cooreroion of 1 to a lo not a 

diaplacemoot roactloo but lorolree cation u ao an lntermodlate. Baeed oo 

thia reaeooing it was l xpoctod that almllar roactlon of 1 with anlrole ohould 

afford N. Rowever, In actuel practice thle roactlon led to recorary of 

l tartlog material. 

Thle led to concluelon that in the roactioo in benzene ae aolveot, 

cooreraloo of 1 to cation 22 may need preeence of a proton. Thie proton 

presumably, wrvoa ao an electrophlllc catalyst for the rupture of C-Cl bood. 

10 order to confirm thin, roactloo of 1 with a-toluidfne uaa inreatl6atod. It 

uaa l xpocted that uoder theae reaction conditlono (boorooo, room tomporaturo) 

the proton from the amino group would bo oufficleotly acidic to coovert 1 Into 

cation 22. 10 agreement vlth thle reaeoning reactloo of I with a-toluldino 

did afford a product l .p. 122-24’ vhlch wao ldeotlfied aa the N-alkylatod 

product 31. 

10 order to chock vhethor a acidic proton la oeeded for the coororrloo 

of 1 to cation 23, it vam planned to carry out’ reaction of p-creayl methyl 

ether with 1 in prearoce of p-oitrophenol. The latter would provide rho 

electrophllic catalyet vherraa the greater oucleophillclt~ of p-croayl methyl 

ether aa compared to e-oitrophenol should reault in the formatloo of z. IO 

actual practice the reaction gave back only l tartlng material. It vaa than 

obrioua that failure of roactlon of aolaole aod p-crooyl methyl other vao not 

due to the abeeoce of acidic proton. 

A plausible ratlooaliration, for the failure of roactioo with aolaole 

would be the re+erelbillty of the formation of the 6-complex 34. Thia 

l uggeetion wae supported by the work of Okamoto et al_*. 10 case of the 

roactlon with phenol the rerarsibilit~ of formation of 22 in lov (Schomo l_). 

1. M -Acrlcarbontum iono are gonerated for the firmt tlro la a noo-polar 
. 

medium , at room temperature in an uocatalyoed reaction. 

2. A novel uocatalyaod C-C bond formation at room temperature ie oboorred for 

the reaction of dear1 chlorides eubatltuted by oxygen u to -CA-Cl group 

and pheoola uoeubatltuted at p~u poaitlon. 

3. A one atop l ynthoaie of suitably l ubatltuted benrofurana la reported. The 

usual l yntheele of bentofurao from these aubatratea inrolrod two l top 1.0. 

0-alkylatloo followed by cycllratlon. 

l The dioloctrlc cooetaot of 5X (T/V) phenol in bencone le 2.6 aa agaioet 

2.2 for bootone. The proeent experlmenta uoe w 2.5X l olutlooe. 
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Ar-C-CCH-Ar 

n I 
0 Cl 

-C-C-Ar Ar-C-CC-Ar 

Ar-C-C-Ar 

Scheme I - Mechanism of react,on 
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All melting poloto mod boiling polotr uo aocorrectad. All l olvontm 
vero dlatilled mod dried. Elomeotal aoalyaia vote obtaiood t~eloB~Boall’~ 
rapid carboo-hydrogen l oalyoor. IR l poctra varo rocordod (lo cm 1 on 
Perkio-Blmor lofracord model 337 and BecCmano X11-20 l poctropbotometerr. PUP 
l poctra wore rocordod oo Perkln-Blmor R-32 (90 MHz) loatromoot. PIP l hlftr 
are roportad in 6 raloor using totramethylollaoo ea lntoroal l tandsrd. CUR 
spectra wore acaaaod oo JBOL PI: 100. 

w: Routloo of halokotono 1 vlth dlftorant phooolo 

A mlxtaro of chloro compoood (1. 0.005 N) and phoaol (0.005 H) fn 
booroom (20 ml) vam kept at room tomporaturo for 3040 brm. After l rapormtloo 
of boormoe the reaction l ixtoro warn extracted with CACl The chloroform 
layor V~O warnhod vlth 2 N NaOA ( 10 I 2 ml) and thoo vi& H 0. 
evoporatiog l olvaot the product wae rocryotalllrod from dlf~~rso~f~~~reotm to 
give l lthor l ubmtltutad beorofuran or the corroopoodlop C-•lkylatod product. 
Rovoror ln moo of M-saphthol two proc)uctr 7 and 
chromatography. t Roaoiclnol (X ?I) Bare booxo urao 
NaOR. vhoriam rororciool w.5 H> Barr boorofuran 
propartibm are l ummmrirmd below. 

Table 1 : Roaulto obtained by the reaction of halokotooe 1 vlth 

different pheoolm. 

Compound Yield m.p. Floteculsr Elemental analyale 

(X) (lit. B.P.) formula calculated found 

[OCI cx II% CI AX 

2 65’ 

15 70’ 

II Ibb 

rs 72” 

20 75’ 

ro 7fbb 

D 6Sb 

rc 6Sb 

le 4ab 

G 52b 

119-20 

(126)” 

115-17 

(116)’ 

129 

(120)6 

137 

( 136)4 

202 

158-60 

129-31 

138-40 

166-68 

186-88 

; 

‘3BR3006 78.33 5.19 70.02 5.08 

C22H2004 75.05 5.79 76.03 5.55 

‘23’22’4 76.22 6.12 76.02 6.16 

‘23’22’4 76.22 6.12 76.32 6.02 

‘26H22’4 70.37 5.57 78.01 5.66 

C22H2005 72.51 5.53 72.67 5.57 

a - reaction time 30 hre. b - reaction time 48 hrm. 

u and NIIR ’ H Data of compounda -- 

Con ound 20 
d -TSbO* NUR ‘U 

FH, m, ir-II), 
: 3.77 and 3.82 (oath 6A, a, Ar-OC13), 6.72 to 6.97 

‘7rto 7.58 (llH, m, Ar-A). 

1600, 1505; NMR ‘H -_ : 3.73 and 3.8 (each 3A, e, Ar-OCH3). 
be, Ar-OH, exchangea with D?O), 5.88(1H, l , Ar-CR-CO), 6.63 to 
m, At-IT, 7.99 (ZH, d, J=9'Hr, Ar-I?, ortho to carbonyl). 

%?%%.?6;0, 1600, 1500; W'H : 
T;;sch 3H. l , Ar-OCR ). 5.6 (lA, bz. 
a, Ar-CE-CO), 6.5 72 7.0 (7H. l , Ar-A), 
l athoxfl 1, 7.99 (2R. d, J-9 Hz, Ar-!!I ortho to carbonyl).. 
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s: 3250, 1640, 1600, ; m’q : 2.22 (38, l , k-Cl >, 3.76 l ad 3.82 leech 
3R, a, Ar-OCfi ), 5.58 (lR, aa Ar-0JJ , l xchnpeo vita D 0). 5.95 (1R. s, 
Ar-CR-CO), 6.92 to 6.99 (7R, I, At-E), 7.05 (ZH, d, J-a.IIx, Ar-& ret& to 
l eth~x~l)* 7.88 (28, d, J-9 fit, Ar-E, ortho to carboarl). 

E : 3:76 amid 3.79 (web 38, l , Ar- 
6. J=.t Ih, ,ortbo to bydroxyl), 

ottbo to l otbox~l ,- 7.0 (IEl, d, J-7 Be. A;-& rot@ to 
l nd 7.85 (each 2#, d. J-9 Ax, Ar-z, motr to wthoxlyl), 7.4 

(3H, l , Ar-g); S.3: (18, 6 of d, J-3 and 8 Sir, C-8 H of nsphtbaleae), 9,3S(lH, 
bo, Ar-Ofl, exchangeo with b20), 

ComDound 21 : 
R: 3300, 1655, 1600, 1500: NllR ‘H -_ : 3.77 and 3.82 (each 3R, a, Ar-0CE3). 
5.81 (lR, l , Ar-C&CO). 6.52 to 6.9 (7H, m, Ar-E). 7.15 (2H, d ,J-9 Rx, Ar 

-!I* msta to methoxyl), 7.75 (ZR, be, Ar-05, orchanges vith D20), 7.96(28, d, J- 
Hz, Ar-1, ortho to cubonyl). 

Acetrl derfratjtes of shenolo. 10. 14 amd 21 

The phenols, J_Q, fi and && vere convertad to the correoponadfng acetatea. The 
results obtained are gfren belov. 

Yield, u and N!lR Iii data of scotares. _I_- 

+%EiF # i 1770 1680 1600 1500; 
3,69and !i.?ir (esch !Ul, #,‘Ar-OCfi ), 5.91 
(lOi?, m, Ar-I), 7.97 (211, d, J-9-&, 

%%%$ # : 1770 1680 1600 NM? 1R : 2 2 (38 o Ar-CR ) 2 28.(38, 
-O-CR ,T.76 snd’3.78 {each &Ix &-OCi ) 5:8 {lE l -3A:-C&-CO) 
6.7 to ST3 (78, I, Ar-x), 7.05 (23, d. J-9 Rz! ;r-II, meti ti meth’;;ryl): 7.85 
(ZH, d, J-9 Hz, Ar-4, ortho to carbontl). 

1770, 1640, 1600; NM! ‘4 : 2.22 ( 611, a,-OCO-CR3), 3.75 

Ar-XI, 
o, Ar-DC&,), S.9m.e , 

7.95 (ZH, d, J-9 Et, 
Ar-CR-CO), 6.53 to 7.22 ( QH, mr 

Ar-4, ortho to csrbonyl). 

2.3-bio-(3’.4’-Meth~lenedioxyuhen~l~-5-meth~l-beazofur~n 2 
A mixture of halokotone 2 ( 1.592 8, 0.005 H), p-creool (0.548, 0,005 H) 

in benzene (20 al) vao kept at room tenpar*ture for 24 hrs. Usual vork ( aa 
deacribad 
161-62 

ia fonoral procsodure) gave ohioiag noodles in 63% yield, l .p, 
NHR A t 2.38 (38, a, Ar-CII ), 5.88 end 5.95 (each 21, l t 

At-O-CH’-r6:66 to 7.45 (98, 8, AT&i). 
3.421,-g 1 1 

Analysts : Pound : C; 73.98, Ht 
a cu ated for C23H1605, C; 74.18, Bg 4.33X. 

1.2-bie-(4-Hethoxr~hea~l~-2-~4’-mothrl~h~rth~no~~ 2 
A mixture of chlororniaota L (2.96s 8, 0.01 X), y -cresol 

X) 
(1.08 0, 0.01 

and potassium carbonsto (2 8) in dry acetone (20 ml vas reflexed for 3 
hrs. The resctloa mixttte 
aa 2, m.p. 

after chroestography gave three productaoidsntifled 
119-20 (lit m.p.126) 111~45% yfald, ether 2, m.p. 75-76 in 

20X yield and anlsoln 5, m.p. 112-13 (lit l .p. 113) In 15X 7lald. 

Corn ound 3 hs- am lR : u (3H, s, Ar-Cs 1, 3.7 and 3.72 (each 3 X, er 
G-OCR ),*6rlii, or Ar-CA-CO). 6.723to 7.02 (8H, m Ar-ii), 7.45 (2fit d, 
J-8 fly: Ar-1, ortho to -&CO), 8.00 ( 2R, d, J-8 Hx: At-g, ortho to 
carbonyl). : C: 76.25, R; 6.12%. calculsted for 

‘23’22’4’ 

A mixture of deer1 chloride S (2.305 R, 0.01 !o. p-creeol (1.06x 
0.01 H) and potasatur &rbonats (2:s g, 0.02 M) in dry acetons (30 all 
vas refluxed for 3 hro. Tha reeccioa mixture aftar usualgvork up gore 
vhite crystals from hexane in 66% ylald. a.p. 88-8Q” (IIt l .p. 90-91) 

1-(4-~ethox~Dhssrl~-2-uhaa~X-2-(4’-8~thtl~he~ox~)ethanoae 28 
Slmflsr reaction on the haloketgne 21 (0.26 8, O.OOI 5, furnished II 

solldlchsracteriaad aa 26, m.p. 103-5 , in 53% yield, IR : 1700, 1605, 1505 
NEIR A : 2.25 (38, a, Ar-C13), 3.8 <3R, l , At-OCf13), 6x (1X. a, 
m-co), 6.78 to 7.6 (118, m, 
carboatl). Ancllwia : 

Ar-R), 8.04 (ZH, d, J-9 Hz, Ar-II, ortho to 
Pound C; 79.34, R; 6.05%. calculated for C22R2003. 

C: 79.31, A; 6.02%. 

1.2-bi~-(4-UethoxTnhen?l>-2-nathoxrethenoae 2 s 
A mfxtore of haloketone j_ (0.29 8, $ 0.0 1 If) and methanol (2 ml) In 

bonxsne (Sml) vere kept at room-tomperoturo. After complete romornl of 
methanol and benzene, a eurmy liquid vaalobtalned vhich vao charactorimd l a 
B fa 72% yield. u : 1700, 1605: NUR H : 3.4 (38. 8, -OCa3), 3.73 and 
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3.79 (oath 38, l . Ar-OCflg), 5.41 (Iii, 8, Ar-CR-CO), 6.82 (4H, d, J-9 RR, 
Ar-8. ortho to mothox?l), 7.35 (28. d, J-9 Is, Ar-iI, orthe to -CR), 1.95 (2E. 
d, 3-9 8x, Ar-ii, ortho to carbon,f) 
C*lcol*tod for CI,P180A, Cr 71.31, 

: Poand Ca 70.97. R; 6.46, 

l -tolufdloe (0.1 Rr O.OlH) aod haloketone l(O.29 
If) In bearose (10 ml) vao kept for 21 hro at room teoporstoro. 

R, 0.01 
Af tar 

ereporation et boosue, thr roaetlom nixtwo *a* worked.op by the ururl ray. 
TbiolR~vo 31 in 702 yiald, c.p. 122-24 , 

1 t 2.18 (3R.m. Ar-Cl 1, 3.62 and 3. 
a 

9-r 
IL I 3365, 1680, 1640, 1525, . 

(oath 38, l , 
Ar-l 

Ar-0Cl13), 4.7 
, l xc?uoReo 

Ar-R) , 7.28 2R, 
itb D 0), 5.87 (lE,o, Ar-Clf), 6.35 to 7.6 (81, I. 

d, J-9 Rt, At-4 mote to l thoxyl), 7.92 (211, d, J-9 Rs, 
Ar-4, ortbo to carbooyl), 

9Ti-w : Pouod 
: C; 76.22, A; 6.30, Calculated 

for C23R23N03, C; 76.43, 8; 
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