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Ahstfact - The puqxration and thsrmalysisin vacuum of 2-methyl-2+enoxy- 
Iphcsl3xnane and derivatives containing methyl-, r&=)--Y 

~inthephenoxyningisreporkd. Themetkd 
mergesthe pzeparation ofFhenylpoParvvlethersbyinttamolec&r Witlig 
~Ctklandtb&Cldkn reanangementinto ens step. The final products 
were+& ’ ZH-l-bsnzopyrancxbenzofutanora mixtureofbcth. 
The~~-~~dhorntheylidecontaining2_me 
gave not only ~2,2,8+imethyI-2H-l-benz~ but aIsn 7-cyax&- 
isopnpyliden31-methyl~3.2.1.0 %’ j-c&-3-ene-8dne as a minx prcxluct 

l%e inbamcdecdsr Wi+ti4reec&nofmk&ku&dacy~isaoonvsnifntmethcdfcnthesynthesis 

of some d&u&&&d l-4 
acfztylenss . This thermtiy ixhced reaction could te mexged with the Claissn 

reamzngementof~aqIpqxngylethens5. PrevkusIyweshxdisd6ti-tstimalysisafphencq+ 

a~I-cy~m~y~~y&hn@==e Ia and its dezivatives lb-g and found thatphqkzansla, 

Lf and Lg gave the p acetylenic nitciks ?a, f axI 29 as majx @uct. Traces of 4-q~ 

ZH-l-benzopy~an &I was is&t& from the decompcsition of la. The rest of the yhdes lb-e gave the 

canesponding benzofuran _@e @se scheme 1). In the pixssnt study the decumpcsitkx of 2-methyl-2- 

~ybcyanomethy~y~ la and its ckivtives 1b-q was investigated. These 

~areexpectedtogive~toethershavingagem~methylgrouponthe pqxugyIicca&on. 

Thisisexpsct&toenhancethsesseof 3,3~ma+xopicreacticm7. Akothephcsphoranes~a-gcanbe 

FBeparedfi-om cVanometbyIenst@=ym e5andthe anmzpondingacid chlcaidg+ginover 

80% yieldskip@ngthetransylidationsbsp3 keescheme 21. 

Thephasphananes7bgweredecompcsedinashortpathdistillationa~~invacuum. The maximum 

decompusitkn tempexcatute fa optimum yield was found to be in the range 268-270". Above 270' the 

farnation of the canesponding phenal as a side pxduct reduced the yield of cyclissd prcduct(s). All 

tl=ph=@=anss gave the CaLTesponding ZH-1-benzopy~an and/or benzoikan. The mechanism of Cl&en 

rwrrangementand also the fcxmaticn of ZH-l-benzop~system km phenyl FaopargylethershaVebeen 

sh~&&'-~ andscheme 3 ~allthe~pathwarjleactingtothefarmationafoxygenheterocydles. 

ThepathsA,BaxlCdepictthedifferentrnutesbywhichthe wl_land afcxthe 2H-1-benz~ 

and benzofwzn sysbsm respectively are formed. The following genezakati have also been made. 
10 (11 FJectnx donor and attracting mps favcurthe fcrmation of 6-and 5-membered ring respectively . 

(2) The presexe of a base leads to furan tig q&emll. (31 In highly p&r rnedi.~~rn~~-~~ the foxmatibn 

of5-membered&g wasdxxtved. The qx!.rbnentaI -"' employed byusf~&issnrearrangement 

are~different~m~~mallyusedand~above~~~maynotbevalidincases 
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Lltder study. Thefirstreactirmtotakeplaceshouldbean~malecularWittigreactirm'-4toqivean 

arylpropxgylether~vative. Then 3,3_sigmatrc@c and otherrea&ons follow. 

0 

A 
(C&)3P=c 

\ 
CH2-0 

CN 

0) X=H; b) X=4-OCH,; c) X= 2-0CH3, . d)Xr4-CI;e)X=2-Cl;f)X=:-cH3; 9)Xs2-CH3 

I 250-2600/-2 Torr 

4_b-e 

L 
I CN 

20-g CN 30 

b) X= 5-OCH3 

c) X=7-0CH3 

d) X=+Cl 

o) X=H o)X=H 

f) X= 4-CH3 

9) X= 2-CH3 

e) X=7-Cl 
SCHEME 1 

Ashasbeen~earZer',gem-dimethylsukL"~ ofthe~~enhancesthet~~Iency 

toundeqo3,3_sigma+xqicreacfion. Thisissqxrtedbyourrea&tsobtzkd!?omthe@as&oranes 

Ia_4 as compared totlxxe r-em6 perviously forla-g by us. The formation of a ZH-l-benzopy~an 

orbenzofuransyshmarbothwasjudgedfrom 'H-NMR anal@.softbeQuderextionmixturekeedfrom 

tri&nyl&xphke oxideand @nolicim@.ties. TkpEsznceofabenzofuransystemisinf~~m 

theappearanceofad&inctee@etandadoubLztforthe iEqxD@gLCupintheregicmarounl63.oand 

1.3 ppm respectively. Theaappearanceoftwosixqkt_signakoneeachfor~okfinich~andgem- 

dimethylgrcupin the reqicn arouxI6 6.0 and 1.3 ppm respectivelyaredia~ forthe ZH-l-benz~ 

system. Thegaschroma~~~showedasinglepeakinsomecasgthoughmixtureswere~ 

inthepnxktasrs&edby'H-NMR spectra. AaxadingtiNMRdata, eela,iisortbo-methoxy 

zc and the para-methyl derivative zf gave the m 2H-l-benzq~~yran system only. These wet-e 

isolated in pure state'? The~~mtherestoftheylidesareexaminedbelow.Thepara-methaxy 

derivative lb gave an inseparable mixture of 4~~2,2~methyld-m~2H_l~zopyran m an3. 

3-cyano-2-isoprqyl-5meth~beruokan +. The e derivative 7e also gave a mixture but - 
the ma* prcduct isalated in 50% yield wasidentified as 7-Chlf~~3 -cyano-2-i.Eo~~zofuran *. 

I.&isomer 8-chloro-3~~2,2-dimethyl-2H-l-benzopyran Could ti be obtainedin plre state. The result 

obtainedwiththe~dedvati~7eledustorepeatthe~mentsonthetherm~~afpara- 

chlxxo-d&vativeIdfrom whichtheisolati~~ofasinglecompoundnamely 6-chkrr7-cy-2,2~me&yl- 

ZH-l-bznzopyran xd was repxlzd by us in a preliminxy communication5. Wefoundthatourearlier 

oke?Vationwasin~ 'H-NMR anal@ of the crude mutt showed signals a&gnabk to xd (two 

.singkB at 6 1.28 and 5.73 ppm reqectively) and j+d (a doublet at 6 1.25 ppm iuad a septet at6 3.0 ppm). 

Wefailedtoobtaineithercomponentinpurestatebycalumnc~matorpaphyon~gelnralumina 

LriingdiffeEnteluents 

The 2-methyl de&ative gg needs a special mention. Inthiscasetwo~uclswereisola~ The 

majcr @uct OMained in 54% yield was kknfi&d as 4-q~2,2,6-trimethyl-2H-l-kenzopyran l2g. 

Theminca~u~isalatedinlO%yieldwasfoundtobeanis3mer. The 'H-NMR spectrum showedthe 

~methyl~p-ou~stobechemicallyn~~asrevealedbythea~ ofthKeesingL+at 
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(C6Hg)3 P=CH- CN + 

(o)X=H;(b)X=4-OCH3; (c) X=2-OCH3;(d)X=4-Cl; 

(e)X=E-Cl;(f )X=4-CH3;(g)X=2-CH3 

SCHEME 2 

p-9 

CH3 
0 

CH3 

kl 

:: 
CN 

11. 10 - 

CN 

lzo-d,f,g 

IO) X=H;(b)X=6-0CH3;(cI X=8-OCH3 

(d) X=6-Cl; (f)X=6-CH3; (g)X=8-CH3 

14 b, d,e 

(b)X= 5-OCH3 

(d)X= 5-Cl 

(e) X= 7-Cl 

SCHEME 3 
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6 1.29, 1.51 and 1.87 ppm respectively. The aromatic hydrcgers are aksznt butin their place two distinct 

quart&s and a complex multi@etsignal appear at6 2.44 (1H) 3.09 (1H) and 5.22-5.6 Fprn (2H) respectively. 

The ccqiirq ~dthetwocfistinctquarM~andd~g~mentshaveshownthat 

these4hydxgersformanABXYqinsystemwitb~XYpart Thedatagivenabovefitthe 

tricyclic struchne j$. The IR spectrum showed a strong * _” band at 1750 cm-' 'd ble to the 

carkcnyl rpoup of the 5 membered ring. The formation of Ecan be traced to a 3,3+matropic shift 

takingplaceinthectirectirmof~already~withmethylgrwptogivetheinterm~ 

diaiz& Thishavingnooptionf~thetypeof~~de~earliermayunderVointramalecular 

D~AlderreactiDntogivethetricyclicisomer16(seescheme4). Suchacourse ofreacticnh4sbeen 
8,9,18,19 

SCHEME 4 

“C&H 
3 3 

16 

EXPERIMENTAL 

Ttuz 'H-NMR spectra were recorded on a Jell FX-90A FT instrument in chlcaofarmd using TMS as 

-standard. Thema.?sqectrawererecxx+d cnaVG micromas 70-70H spectrometer. An HP 5880 

gas chromatqraph with 8' x la" column packed with 10% OV-17 on chromaxxb W (80-100 mesh) with 

temperature pxcgrammirq (100-15°/min-2500) was used for analysis. Meltingpxintsweredetermined 

on MettlerFP 51(Neo-PharmaInst~umentsCo~p.)andarenctccarected. 

2-METHYL-2-PHENOXY-PROPIONIC ACID ANDlTS DERIVATIVES: TheparentcompoundandiD;derivatives 

wntaining chlor&*23, methoxy-22~24 and methy&25e26 e in the phenoxy ring were ppared 

byaknownmetixdbyreactionofthecanespondingphenolwitbacetone,NaOHandCHCl3. 

GENERAL METHOD OF PREPARATION OF YLIDES la-g: The reaction is car&d out under anhydtvus 

WIldifiDllS. To a vig~usly stined sspen&n of 33.78 g (0.1 mole) cy~methyltzi&enyl&s@xium 

&lo&e3 in 200 ml dry taluene, 10.1 g (0.1 mole) tiylamine &stiUed over CaH2) was a&led -wise 

andstirredfca: 4ht-s atambienttemper&ure. Then 0.1 male 2-methyl-2_e (my 

p=p=edhmthe &ixq acid and thionyl chloride) in 25 ml dry tnluene and 10.1 g (0.1 mole) 

~y~mineweretakenintwoseparate~funnelsandwereaddeddropwisesim~~yover 

a p+cd of 1 hr. The mixture was- ovemightatroom tempeIature,theFwdFdfate waS filtered 

off,washedwithwater. Thewaber~ylideisfurtherplllifiedby~tion~ma~~ 
. . a&amng ethyl acetatezethaIx&chloroform in volume xatio 4:2:1 and drifzdinvacuum. The phw 

ax&anf3aresummarisedinthetableklow. 
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TABLE:PHYSICAL DATA ON PHOSPHORANES1a-q 

- 
p- IR m.p. %yiela 

3 CN cm -1 
(CHCl_$ 

3 cm-' 
M-peak 

CO at m/e 

la, X=H 218.5' 91 2170 1560 463 
zb, X=4-Methoxy 161.5' 89 2175 1560 493 
zc, X=2-M- 178=' 88 2170 1558 493, 
7d, X=rl-Chkm~~ 181' 84 2175 1562 
ze, X=2-Chlnm 

497, 
177O 86 2170 1560 497 

If, X=4-Methyl 192O 94 2170 1560 477 
3, X=2-Methyl 182" 81 2175 1560 477 

*Thei&qepeakfcx 37C1 appeared at m/e 499. 

GENERAL METHOD OF DECOMPOSITION OF YLIDES: 

The aFparatus ccns&s of two 25 ml emfkkscannected viaa9cmlorqbenttube. About 

6goftheylidewastakeninoneEIaskimmersedinwoodmetalbathandthe~vffcoaledinaDewar 

cc&ai&gliquidnitrogen. Vacuum wasa&iedattkreceiverendand maintakdbetweenl-2 Tan. 

The bath was heated gradually to 26C-270". The distikk was extzacted with benzene and the extract 

washed with 10% NaOH. After~usualw~up,theresidue~mthebenzene~~waspcnified 

bycclumnchromatqraphyoversi.licagelkrqfir&hsxazeand Fhogressively increasing the p&ritzy 

oftheeluentbyadctitiDnofethylacetateupti4%. Results~mthei&ividualphcspharanesaregiven 

below. 

Thermdysisd~methy&~m~ * - &xi 
4-Cyano-2,2+imethyl-2H-l-benzopyran~ wasisolated. Oily liquid; yieldz58%;IR(CHC13):~CN 2230 cm-'; 

'H-NMR (CDCLJ)G ppm; 1.29 (s,6H gem-dimethyl), 5.69 ks, lH,akfinic) 6.01-6.62 (4H, Unresaved mukipkts, 

aromatic protr&. High- mass,qectrum: MT'+ at m/e 185.0837 (cald. far C12H,,N0 185.0841). 

Tkzmd*d 2+-m-K?-m ma-- . ._* - m * . 7b: 
Aninseparahle mixhue of 4-cy~2,2-dimethyl&-metho~2H-l_benzo ~band3~ano_2&qxqyl- 

5-methoxy-benzofuranfib wasisnla&d asailyliquid. The 'H-NMR CCDCL,) ofthe mixture showedsignals 

at6 ppm; 1.35 (d,J=7 Hz), 1.41 (s), 3.0 (septet J=7 Hz), 5.68 k), 6.1-6.66 kxesokd multipUss). 

2, 
4-Cy-2,2~methyl-8-metixxy-2H-l-benzopyran zc was islated, m.p. 72.5'; yield: 61%; IR(CHC13): 

CN: 2230 cm-', 'H-NMR (CDC13) 6 ppm: 1.38 (s, 6H, gem-&methyl), 3.47 (s, 3H, 0CH3), 5.78 (S, lH, 

c&fink), 6.15-6.45 b_mre&ved mukipkts, 3H, aromatic). High resolution mass spectrum: MT'+ at m/e 

215.0946 bid. for C13H13N02 215.0946). 

l?EmaIyEisc&2( 4+kqknqF~rn~~m~_' 7& - 
Amixbxe "'J of 6-chko-4~an~2,2-dimethyl-2H-l+enzcpyran cd ard 5-chk0-3-qar~- 

3-~~ZOflRan E wasisnlatLzd. 'H-NMR (CDC13) qectxum showed signals at 6 ppm: 1.25 

(d, J=7 Hz), 1.28 k), 3.0 kept&, J=7 Hz), 5.73 (s), 6.5-6.8 (unresolved mukipkts). 

Thfxmaysiscr2-t ~K+rn~rn~ _* -7e: - 
7-Chlcsv3-cyaxw2-izqxq1 ybbenzofuran jje was isalati, m.p: 75.7O; yiekk 50%; IR(CHCLJ): 3 CN 

2230 Cm-'; 'H-NMR (CDCLQ 6 ppm: 1.22 (6H, d, J=7 Hz, methyls), 3.11 (lH, septet J=7 Hz, methine); 

6.53-6.84 (3H, unresalve mukipkts, aromatic). High resolution mas spectrum: MI.+ at m/e 219.0450 

(cald.fCa C12H,0 35clNo 219.0451). 

Tkzmolysisd Fmelbyl-24Cm eWH==y)-PM=H-w-m~_' - zfz 
4-Cyano-2,2,6+imethyl-2H-l+enzqyran F Was isolated as c&y liquid, yiekk 54%; IR(CHCl+ z'CN 

2230 cm-1; 'H-NMR (CDCI$ 6 Fpm: 1.32 k, 6H, gemdimethyl), 2.07 (s, CH3 on aromatic ring), 5.73 

(s, lH, akfinic), 6.3-6.74 (3H, Unresawd mukipkts, aromatic). High resolution mass qectrum: Ml*+ 

at m/e 199.1012 bid. fcr C,3~13~~ 199.0997). 
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4-Cyano-2,2,8+imethyl-2H-l-kenzqyxan l2g elukd first 

2230 cm-'; 'H-NMR (CDCLJ) 6 ppm: 

Oily liquid; yieldi 54%; IR(CHCl+ 'CN 

1.38 (s, 6H, gem-dimethyl), 1.96 (s, CH3 on aromatic ring), 5.69 

(s, lH, olefikc), 6.2-6.6 (3H, unresolved mukipkts, aromatic). High rescllutirm mass spectrum: Ml'+ at 

m/e 199.1006 kald. far C13H13N0 199.0997). 7-Cyam+kpqyl.iden+l-methyl~~3.2.1.02r7~ 

-3-em-8dne 16 wasisolated assecond componerk Oilyliquid, yield: 10%,rR(CHC13): 'CN 2225 cm-', 

tiCO 1750 cm-'; 'H-NMR (CDCLJ)Gm m: 1.29 (s, 3H), 1.51 (s, 3H), 1.87 (5 3H), 2.44 (dd, J=3 HZ, J=5 Hz, 

lH), 3.09 (&II, J=2 Hz, J=8 Hz, lH), 5.22-5.60 komplex mul@let, 2H). I&I@ m massspctxum: 
MJ.+ at m/e 199.0991 k&l. fez- C13H13N0 199.0997). 

Adaxn&&pmart: Thea-thank DrA V Rama Rao, Directcr,RegionalR esearchLaixxatoq,Hyderakad 
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