
CHAPTER- V 

Intra molecular ketocarbene addition to arooatic system. 

Section-A ' Aims aud Objects 

With a view to study the carbene addition in the 

intramolecular sense to benzylic hydrogen, the £ollo\·;ing course 

of reactions was contemplated. 
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Section-Ba Reaul ts and discussions. (N1"1d. 0 ~e.~ 

In order to prepare ·the product L AJ,.. via car bene 

o<. -tetralone was chosen first aa the starting material. 

For~lation was done ree~lting L-BJ. This on oxidation qy 

potassium periodate ru1d potassium permanganate gave ~c_7 

named o-carbox:y dibydro c:t nnamic acid. Tb.is is also prepared 

by another route i.e. by the oxidatlon and thereby hydrogena

tion of a-naphthol. This diacid on esterification by methanol 

and cone. Sul'Phuric acid gave diester f:DJ. T.hia diester on 

half-hydrolysis compound L-E_7 was resulted. Jn treatment of 

tbionyl chloride on L-EJ instead of giving cotzrpound c~\J 

our desired product, diacid chloride L-H_7 of tbe acid ~as 

isolated. We attempted to prepare .F ~11th other reagent of 

preparing acid chloride; but in all cases we were able to 

isolate only [Q). Smne other alternatives Here tried which led 

to more complications. 

The s truc·~ure of L-F J was confirmed to be the s"tructure 

of the diacid chloride L-H_7 of the diacid by comparison of I.R. 
Fis- ~.\,.. 

spectra. ~he i·lentification ot the other compo\lnds las done by 
" 

chemical ana~sis and I.R. spectra. 

Some cursory work to prepare L.-GJ by alternative 

synthetic procedures have not as yet yielded f1.~ui. t.ful results. 

So we could not complete our scheme. 
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Section-a: ~~pe~imental. 

Melting points ar1d boiling points are uncorrected. Dry 

solvents were used where necessary. I.R. spectra were recorded 

in a Beckmann IR-20 Spectrophotometer. 

1. o<.-tet:r:aJ._g~b§12: 

(a) 2-Benzoyl propionic acid: In a 1 litre three-necked 

·flask, vvhich was fitted with a mechanical stirrer and two 

efficient reflux condensers, was taken 200 c.c. sodium dried 

benzene (A.R) and 34 gm of succinic anhydride. The reaction 

mixture was stirred and in it 100 gm powdered anhydrous alu

minium chloride was added at a time. The reaction had started 

immediately and then the reaction mixture was allowed to 

reflux gently. On an oilbath with continued stirring for half 

an hour. The flask was cooled, placed in an ice bath and 150 ml 

of water vvas added from a separatory funnel inserted into the 

top of one of the condensers followed by 50 ml of cone. Hydro

chloric acid. Benzene was removed by steam distillation. The 

hot mixture was transferred to a beaker; The 2-benzoyl pro

pionic acid separate as a colourless oil, ·which soon solidi

fied. It was cooled and the acid filtered at the pump and washeo 

first 1vith 100 ml of cooled dilute. Hydrochloric acid (1:3)v/v 

and then with 100 ml of cold water. The crude acid was dissolvec 

in a solution of 50 gm anhydrous sodiurn carbonate in 275 ml of 
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water . The solution was :filtered .• The coloured -·iltrate 

decoloured \.ith active charcoal . ~he hot filtrate \.as acidified 

with 80 ml of coucentrated hydrochloric acid and the mixture 

'Nas cool3d to 0° . The acid filtered and washed thorou~y with 

cold water and air dried . rhe m.y. 11u0
J C~lt. 1lb

0 0) Yield-

(b) -af-phenyl ~utyric aoid: .malunr.nted .Jinc :rJ~ 120 ~ of 

zinc was prep~ea .:..n a 1 lit. l:':>und bottomed flask. Iu it '75 ml 

o!: vmter, .. .30 ml ::> • C'Jttc.e .. 1trnted --\'~droc .loric ac .. d, l.Jv ul o.t 

iJUre to!.ue ~.e u:..u 50 ;rr of ... -ben~oyl l.'Of)i.:m.1c acid .verc val eJ1. 

rh.~ _ .... w _ .... . · · t w r. . t ... · Pl . CI"Jil·ie.tser coJ.ll.lected to a 

gas tbsorotion device • .:..'he re.-.c ... · m m"~:::turt; w "e l.U:ed 

v t ur ·us, y or .,;( .. 10u 1
.; t.d d ,!'; u. th · ne::-iud, ..,o rtl o c"n

ct:ntrated ly dr~ohloric acid ~l'!l added tu the .L"eact i :>n hliX:tllre 

o .: ll.pproxi <He,~ Si.:-: h':lars iu .. ervaJ.s to '!la:..~tn .u .1 e \lot .. cen-

tra t.:. 011 o ' ~·.t: acid. It as ..... en ~Llo~. ed t , c.;ol to rvo~ tem

perature 9.!1.tl the two lay rs seoarated. i!he ac'}uous layer diluted 

itt o.b ~u t 200 ml of wn.t er Q.li.d •• trecte d i .. ~t tnroe 10C ml 

portions o!" ethf.;r. ~o-uence leyer rn c~her u ... t.ro.ots 11 re co:nblll"'d 

and washed \i l. th ,tater ti ... l neutr'11 and d.ri d over aubydr.::~us 

sodium sulohate. Solvents uere removed under dim:J.nished pressure 

on a water bnth and the liquid residue wao distilled at the 

vacuum pumJJ . lhe colourless distillate solidified vn coolil-'6 

\.t- .... melts et 48°C lLi·t. 48° ). 

(c) ~ --tetrl!~: Iu a 000 rnJ. R • .B • .flasii: whlch .:'itted \'ti th 

a reflUA condenser, and a c·:J.lcium chlo-"'ine c;ua:rd tuiJe which was 
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connected \lith a tube lead luG to gas a.osorpt ... on tl'ap, were 

ta ':en 32 gm of ou.r-u a.:1d redisti 11 ..;d Lnlon.yl c'.D.or-ide and 32 gn 

of n-phenyl butyric acid. .ihe re lC'ti :.>n mLrture ,,as h\3ated co.u.

tinut.lUSly on a •,7a.ter bath until the acid melts, a.Hu it \'laS 

J:er. t aside. After ,.hen by ir:Jt;eli ctloride ~10 lou ,er evolved, 

0 ;n·.uut :&J • .u.ltcess thlquy'l ch2.orlde wau re LOVed cvupl te .• .y Oj 

dis t1 U in~ 01 .. ~~at ur \:Ja L.c.. u.w:ier r~duc ed p.res sur~. The reauJ;t 1J.lg 

y- lhenyl but..n:·y:::.. t.:L.loride ase.l n.s such tor t.t e subse~1.1ent u t:.ep • 

.L.? 'L · C·,:d nol1 c._ .. ori, e, 17b nl ?..t m. 't: cc.rboL. 

ii_ salohi~e ~ddod. .d _ ... n 

w\.1. i!'d. tube ~i tted to the ftaa.u: •• fuu.u the evolut :>.u o:f ~·droE')eil 

chloride ceased, the re'lcti )t .. filLt vure wunned s~owly to its 

boilinG uoir1t on. a water b:tth. It was \ .. eflu eu ~.'.:J.r lO rnillutes 

wi tb sha dng. 'rhc reaction mixture was the~ cooled to 0°0 and 

the aluninium co ... plex decomposed by· th•~ ;Jau iouo P.. :di t.: ou .. i t.:l 

s:v1.rilltt 100 &ill \H crus :led ice a.n.d 2b ml of cnno. Hydrochloric 

qcid. .l!ha mixture was transferred to a R. J:S. flaslc and then 

steam distilled (calcium chloride) first a.ud ~~ tetralone. 

Oil '."tas separa·ted; and the a.Y.ueous layer extre.oted thrice 'Nith 

100 ml portions of beuzene. Oil and benzene extract combined 

and dried over anhydrous sodium sulphate. dolvent removed, 
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liquid residue distilled at the pump a:t 140-45°/15 mm ,. (Lit. 

117-20/ 10 mm). 

2. 2-hycl_rox:r methylene tetralone (162): 

A mixture of 4.7 gm molecul.arised sodium 400 mJ. o.f dry 

benzene, 29 . 2 gm o! 1-tetralone, and 22 gm (-24 ml) of redis

tilled eteyl formate was placed in a 1 lit . three-necked flask 

equipped uith a mechanical stirrer , stopper and a bent tube . 

The reaction was initiated by the addition o.f 1.3 ml of etbyl 

alcohol. The flask .. as then. nlaced in a cold ~1ator bath and 

svirr~d or 6 hre. ~rter s~~~u~ over n1 ~t, 5 ml of ethyl 

alcohol added and the mixture was stirred .for an add .... t l onal 

hour. After addition of 40 ml. of water, t.ne mixture waa ahakon 

in a 1 lit. aeparatory funnel. ~he benzene layer ~aahed with 

20 ml of water and the combined a-:tueoue layer was extracted 

\litb 25 ml of benzene. ~he a\.l_ueous la.yer acidified .. ith 33 m1 

of 6N lzydroohloric acid, and the mixture was extracted with 

100 'Dl of be1 .. zene. !he be LZene solu tiL ..• aslled .. ith 5 mJ.. of 

saturated aodiam chloride S.)l.Utl.on v,as drLed over a!J..lWurous 

Na2S04 • Solvent \?as removed at reduced pressure on a water 

bath. The li~uid residue distilled at the pump at 140/10 me. 

Y:i.eld-15 gm. 

The 2 :4 dinitro phenyl hydrazone derivative of the above 

compound prepared which was crystallised from chloroform-
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methanol solvent mixture. Metha.aol solvent m • .L) . 216-20°· 

Analysis .found: 

Calculated 

C, 57 • .34%; H, 4.00% 

C, 57 . 6%; H, .3 . ~g~t 

3 . 0Kidation of 2- turdroxv methylene tatralone (163): 

To a ool~tion of 1 . 74 gm ~-t~droxy methylene tetralone 

"•.Hd 10 ml iia.ter solut Lon 0.5 gm .~.~e.Jii, a eolutioa of 1 t)ll 

K.MN04 aud 15 gm l!a 104 ( 700 ml water) ,•;as added. :the mL~tture 

Has :J.gi tat ed r or 5 hours at room temp era tu re • 

.t.'he ~.cidanta were dea t.royed ~.i tn i)Ot. ~J.d the solut b1 ... 

re.u:iered ~citH o .vi.+, '1 •;tte1uo HCl. ' .. he r" u.~ts ~_;ru ~ .. trac LeO. 

Hi th et~..yl acetR.te. :Jeruova: oi: tue solve_.l t a ... t~r P.ae ........ u..; o1 

the cumb inea e.JCtra.cts lel't li r;h'"" ye :l_o\J cv:y L tala. ..Lra.o~Js oJ:: 

elemental S ·were e.!.iniuated by dissol{iU(..) the ma.tf ria: in 

a rli l. .xai:!JO~ a.. onn f; l terLc aud recov.._,rid o.,_ ~L.e ore;a.Uc 

&cid. This was cryata.!.l:i.sed from benzene. Yield-450 '416 (25,.)) 

m.p. 165°0. 

In ail open 1 lit. wide mounted R • .:B. naak \,ere placed 

lo::J (0 . 094 mole) o£ o-carbo:xy cilm::unic acid and 5b0 ml of 10~ 

sodium hydro):ide solutio~l · .~:he mixture wa.a wa1·raed to 90° on a 

steruu bath and stirred mecha~cally. The steam bath wao then 

removed \.hile 54 gm of 3ic}::el Alutninium alloy po\/der .'las added 

thr,ur;h the opc,1 nectt of the nesk in smal-l po~t.:.ous at frequent 

' 
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intervalo. :Then the addition of the alloy ·.7as complete ., the 

mixture was stirred and mailltained at 90° -~5°0 for 1 hour by 

warming on a steam bath. Distilled water ... as added as needed 

to maintain the total volume at approximr.rcely 550 ml .. The hot 

rl:!..xture was fi 1 tercd v. i th suc·l;i~ll, ::wd the neto.lli~ residue 

\:'las naahed with bO ml port:!..:>ns of hot water i.!l au.oh a manner 

that the solid residue was never exposed to ~ir. The cooled 

.:'il trate o..ud .;asni.u.bs \,ere added dronwise with mechanically 

ntirrin~ to 300 ml o.f' cone. lJ.Y1rochlo.t'ic acid l.n a hee.J:er at 
0 

,era tu re dJ.d llO t uxce~d GO-o5 0. 

::>"' be3. .er cooled. ...he o-c'.l:cbo~~p diby~o c.Lanamic acid VIaS 

.iave uo dep }ess ... ou in meltill0 point or.L 1ixed el tine 

point detcrllli.rm:ti<.m .. th above earaple ...:... e. Oxiuation product 

o~ ~-bydroxy mettw.::.ene tetralo.ne. I .R. of this acida prepared 

.::r m t h~ t\'IO route is i dc~l. t ica.J... ..., !g. 4 .te 

5. Dimtlthyl o-cnrb~.;:s· 

·1. 3 gm of acid \tO.S dissolved in 100 ml ol' dr_y cethan.ol 

and then addin6 b to 6 drops of cone. Sulphuric Acid, the reac

tion mtxture was !"eflwced for 6 hrs. It .. as cooled and methanol 

we.s removed complutely. The liqtti d resi :lue .• as treated ·.d. th 

20C ml sol veLlt ether ~.Ld washed \', i th b,; oodium bicarbonate 
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solution qnd then with ~;ater t~ll the sol•.1t · 0.1 oeca.me .. 1eu tral 

to pH paper. It \.as dried on anhydrous sotli um sul ;hate and it 

was filtered. ~ther waa re oved compl4 tely .7hen a liquid pro

~uct remained. I. R. pc;:alc - at 1710 em -l ~1hich al-.oJid~d ester 

i'Wlctiou. Yiold-4 ~· .u.P. loO, 2 m .•• 

5. o-cqrbon: tn~::cy - dih.ydro clunru ic acid (Hal.f eydrolysiel,: 

3 gm of t 11e ester ... as true. ted 5,~ 16 :nl me thal..olio 

otaso.!.um ~ 'rr: - ........ d th r .. ctiOL. r-.l.rture '.,tlS ... ~;..pt OYCrJ.ight. 

The .. 1 th\J reJ.(h io.r... • i r:. i.l.l'e v.aD .tLU 1. :ralliued with 5 ml hydro-

-hloric ao~d a.nd tne t:..:.cc:sa m, tha..j,ol wa I'etJ:>ved at low t~m-

perature. the li_uid resi ue \'1aa t.r~atud "- th lUU cl •ther a,ld 

wn.sh d :-::..t..t.. .,ater t.> rC;: ov.; a.r~" J..r:'t.e ae_d. 1rhen · .. asn nu ~as 

found t,, be neutra_, • to pli p'"lper, til a 1 r .J.I..i. t ox. nas lri~ i 

on rulhydrous sodium sulphate and filtered. A l'quid residue 

left behind .. tic1l solidified on cooling. m.p. 6o°C (Crude). 

This waa reorya'iiulliaecl from I>et-ether m.p. ?4°0. Yield- l.d gm 

I.R. peak at 1710 cm-l 11 lGdO om-l ono.ed ne ester iunction 

and one acid function. (l!'ig. 45). 

Analysis found: C, 63.4d~; H, 5 .78fo 

C, 63.51%; H, 5.82%. 

This was identified as o-carbomethoxy-dillydrometbyl cinnamtA..~ 
~. 
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7 . Preparation of o-cr~rboxy dih.ydro meth,.Yl cinnamate from 

o-oarboxy di,bydro cinnami c acid (lf~& 

A mixture of 0 . 5 sm diaci d in excess dry methanol and 

3 drops of cone . sul p huri c a cid was kept over night at room 
0 

temper ature . Then excess methanol was removed at 30 • Residue 

was treated .,.1 th ether and washed 'llitb water to f'ree the 

mineral acid. The organic la,yer dried on a.u.bsdrous sodium 

sulphate and filtered. Ether was removed . Residue recrysta

llised from pet-e~her. Colourlese needle shaped crystals. 

m.~. 86°0. Yield- 0.3 gm. 

I .R. oeak at 1710 om-1 and 1680 oo-1 sbo •. ed that this 

\}Omoound con ta.ina one aster ~ .. nd ac1.d group. ]'it;. 46. 

Java n depress ion in melt inc.J paint on mixed melting 

point determinat~on .ith the above half ester ( 6 ). Jo tneae 

~ro compounds were di !erent. 

Analysis found~ 

Calculated for C1H1204 

3.4 
8. o< -:uethyl .. dih.ydro na.pptha1ene I 

c, 63.61~; R, o.a2%. 

4 . :1.5 gm of cleau maf9_lesium .f'illin.c>s dried in vacuum 

covered \lith 25 c . c . dry ether in a three necked R.n. flask , 

then 15 c . c . t19thyl Iodide :ill 100 c . c . ether added dropwiee; 

i·irst lot rapidly, while the conde..:1ser wae cooled wi. th ice

cooled water and addition of 'the methyl iodide slowed down to 
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maintalil refluxing. The flask was warmed on steam bath for 

5-6 hrs when all magnesium dissolved . The flask was placed 

in a ice-bath. 20 gm of 1-tetralo:ne in 70 c.c . ether was added 

dropwise . lifter s-,;artding 1 . 5 hr. (first in ice- bat.h, then at 

roo:n te !!perature) the flesk was heated or1 nater ior half an 

hour. Reaction mixture was lcept overniGht. The reaction product 

rle compo eetl with 17 ml cone. eu.l p huri c acid ill 7 0 c. o. water 

in. the cold. The aqueous layer washed '..itb ether and combined 

ex tract d.ri ed 011 anhydr0us aod it.:un sulp.hat~ 8lid ether .1ae 

rerJo\red and distilled at 115°/10 mm. The distillate was t.b.en 

taken in 200 c . c . ether and we.ohed with 10~~ b.ypoeolution and 

\7£J.Sh'3d .i th water till .ueutrr.d. _.tb.er was removed ~.d the 

residue was distilled ~t 110-15°/:0 mrn. Yiold-lU &m• l.~. 

o.f tnis prod:uc•t showed. no carbonyl band. 

9. 2reoa.r_g.:tio:.... -'>f trel'..s-o-clloro-(o< -na:ohtpy1 J cianamic 

acid ( 1~1:1: 

A :ni.:n;uro of 14 ._,'l!ls (O.t mole} of' o-ohlorobe.l2lalde.byde 

2d grns (C.lu mole) o.f 1-11e.phtbyl s.oetic ncid, 30 r.1l (0 .. 54 mole; 

oi acetic ruthyd.r.~.de and 10 gms l 0.1 mole) of trimethyl amine 

was re£lu:ed for 30 minutes in a 250 ml flask . The solution 

was cooled to 90°C , and 50 ml of cold water '.!as added over a 

period of 5 mins, at a rate that maintained the tempera~ure 
0 

above .;lO C. ~rans-o-chloro- ( 1-naphthyl) cinna.rni c acid preci-

pitated out. It .Jas separated by filtration o.u.cl washed w1 th 
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' 30 nl of 50,.- acetic ~cid and \·,ith \7ater. It .as air dried and 

recrystallised from mt;:t!la. .. ml several t mus 01-vi:l(; a lib,ht 

0 yellow coloured crsstals of m. p . 160-161 c. r .R. peok at 

1680 em -l shoued that this is a con~ut;ated acid ar~d also gkv• 

p..J ... :t.iV'6 t8st .. or an acid functio11. Yie1.d-1d uue • 

... • 1. (nS'!\.) -.1,=->. 47 . 


