Section-A ¢ Aims aand Objects

With a view to study the carbene addition in the
intramolecular sense to benzylic hydrogen, the following course

of reactions was contemplated.
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Pig.P12. 1I.R. spectrum comparison of acid chlorides
s ILsR. spectrum of the acid chloride obtained
from O=carboxy dihydrocimnamic acid. -

—_ I.R. spectrum of the amcid chloride obtained from
O-carbomethoxy dihydro cinnamic acid. w



Section-B: Results and discussions. and obhere

In order to prepare the product / A_/pvia carbene
X ~tetralone was chosen first as the starting material.
Formylation was done resulting / B_/. This on oxidation by
potassiun periodate and potassium permanganate gave / C_J
named o-carboxy dihydro cianamic acid. This is also prepared
by another route i.e. by the oxidation and thereby hydrogena-
tion of B-naphthol. This discid on esterification by methanol
and conc. sulphuric acid gave diester [' D /. This diester on
hal f-hydrolysis compound / E_/ was resulted. On treatment of
thionyl chloride on / B_/ instead of giving compound / P_/
our desired product, diacid chloride / B 7 of the acid was
isolated. We attempted to prepare F with other reagent of
preparing acid chloride; but in all cases we were able to
isolate only [} Some other alternatives were tried which led
to more complications.

The structure of / F_/ was confirmed to be the structure
of the diaecid chloride / B_/ of the diacid by comparissn of I.R.
spectra;“&"ﬁ; ‘identification of the other compounds was done by
chemical analysis and I.R. spectra.

Some cursory work to prepare / G_/ by alternative
synthetic procedures have not as yet yielded fruitful results.

So we could not complete our scheme.
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Section=-C: Sxperimental.
Melting points and boiling points are uncorrected. Dry

solvents were used where necessary. 1.R. spectra were recorded

in a Beckmann IR-20 Spectrophotometer.

1. K-fetralone (161)

(a) Z-Benzoyl.prOPionic acids In a 1 litre three-necked
‘flask, which was fitted with a mechanical stirrer and two
efficient reflux coﬁdensers, was taken 200 c.c. sodium dried
benzene (AsR) 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 was added from a separatory fumnel inserted into the
top of one of the condensors followed by 50 ml of conc. Hydro-
chloric acid. Benzene was removed by steam distillation. The
hot mixture waé fransferred %0 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 washed
Tirst with 100 ml of cooled dilute. Hydrochloric scid (183)v/v
and then with 100 ml of cold water. The crude acid was dissolved

in a solution of 50 gm anhydrous sodium carbonaste in 275 ml of
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water. The solution was Tiltered. The coloured Ziltrate
decoloured with active charcoal. The hot filtrate was acidified
with 80 ml of concentrated hydrochloric acid and the mixture
was cooled to 0°. The acid filtered and washed thoroughly with
cold water and air dried. The m.ps 116°¢ (mit. 115°0) Yield-

(b) f ~phenyl butyrio acid: Amaligamated zine from 120 gm of
zine was prepared in a 1 lit. round bottomed flask. Ian it 75 ml
of water, 180 ml of concentrated Hydrochlorie scid, 10U ml of
pure toluene and 50 gn of Z2-bensoyl propionic acid were taken.
The flask was fitted with a reflux condenser connecied to a

gas absorption device. The reaction mixture was relluxed
vigorously for 30 hours and during this period, 50 ml of con-
centrated Hydrochloric acid was added to the reaction mixture

of approximately six hours intervals to maiatain the concen-
tration of the acid. It was then allowed to cool fto room tem-
perature and the two layers separated. The acquous layer diluted
with about 200 ml of water and extracted with three 100 ml
portions of ether. Toluence layer an ether sxtracts were combined
and washed with water till neutrel and dried over anhydrsus
sodium sulphate. Solvents were removed under diminished pressure
on a water bath and the liguid residue was diS@illed at the
vacuum pump. The colourless distillate solidified on cooling
which melts at 48°C (Idt. 48° ).

(e} ¢ —-tetralones In a 500 ml R.B. flasik which fitted with

a reflux condenser, and & caleium chloride guard tube which was
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connected ﬁith a tube leading to gas absorption trap, were
taken 32 gn of pure and redistilled thionyl chiloride and 32 gn
of n-phenyl butyric acid. The reaction mixture was hsated cou-
timuously on & water bath until the acid melts, and it was
kept aside. After when hydrogen chloride no loager evolved,
the reactions wae completed by heating on a water bath for
10 minutes. Excess thionyl chloride was reupved completely by
diatilling on water bath under reduced pressurs. The resuliting
Y-phenyl butyryl chloride used as such for the subseauent step.
To the ¢old acid chloride, 176 ml of pure carbon
dAisulphide sdded. The flgsk covlsd in an ige-salt bath. To 17,
30 zm of powdered anhydrous aluminium chloride added in one
lot, and immedlately a reflux condeaser with a calcium chloride
guard tube fitted to the flask. Whea the evolution of hydrogen
chloride ceased, the reazction mixture warmed slowly to its
boiling point on a water bath. 1t was refluxed for 10 minutes
with shaking. The reaction mixture was thean cooled to 0°C and
the aluminium cowmplex decomposed by the cautious addition with
shaking 100 gn of crushed ice aad 25 ml of ocong. Hydrochlorie
acid. The mixture was transferred to a R.B. flask and then
steam distilled (calcium chloride) first and ghen ©

011 was separated; asd the ajueous layer extragted th
100 ml portions of benzenme. 0il and benzZene extract combined
and dried over anhydrous sodium sulphate. Solvent removed,
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liquid residue distilled at the pump at 140-450/15 mm. (Lit.
117-20/10 mm).

A mixture of 4.7 gn molecularised sodium 400 ml of dry
benzene, 29.2 gn of l-tetralone, and 22 gn (-24 ml) of redis-
tilled ethyl formate was placed in a 1 1it. three-necked flask
equipped with a mechanical stirrer, stopper aund a bent tube.
The reaction was initiated by the addition of 1.3 ml of ethyl
alcohol. The flask was then placed in a cold wat;r bath and
gtirred for 6 hres. After standing over night, 5 ml of ethyl
alcohol added and the mixture was stirred for an additional
hour. After addition of 40 ml of water, the mixture was shaken
in a 1 1it. separatory funnel. The benzene layer washed with
20 ml of water and the combined agueous layer was extracted
with 25 ml of benzene. The agueous layer acidified with 335 ml
of 8N hydrochloric acid, and the mixture was extracted with
100 ml of benzene. The benzene solution washed with 5 ml of
saturated sodium chloride solution was dried over anhydrous
Hqgsoé. Solvent was removed at reduced pressure on a water
bath, The ligquid residue distilled at the pump at 140710 mnm.
Yield-15 gn. |

The 2:4 dinitro phenyl hydrozone derivative of the above

compound prepared which was crystallised from chloroform-



~161-

)

methanol solvent mixture. Methanol golvent m.p. 218-20 .
Analysis found: C, 57.34%; H, 4.00%
Calculated C, 57.6%; H, 3.99%.

To a solution of 1.74 gm 2-hydroxy methylene tetralone
and 10 ml water solution 0.5 gm NaQH, a solution of 1 zn
KMNO4 and 15 gm Ha 104 (700 ml water) was added. The mixture
was agitated for 5 hnﬁra at room temperature.

The oxidants were destroyed with Soi.and the solution
reandered acidic with agueous HClL. The prpducts were extracted
with ethyl acetate. Removal of the solvent after washing of
the combined extracts left light yellow crystals. Traces of
elementel § were sliminated by dissolving the material in

a dil. §aHCOz ag. and filtering and recovering of the orgaaic

acid. This was crystallised from benzene. Yield-450 mg (25%)
m.p- 1%000

In an open 1 lit. wide mounted R.3. flask were placed
189 (0.094 mole) of o-carboxy cinnamic acid and 550 ml of 10%
sodium hydroxide solution. The mixture was warmed to 90° on a
atean bath and stirred mechauically. The steam bath was then
removed while 54 gm of Nickel Aluminium alloy powder was added
through the open neck of the flask in small portions at freguent
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intervals. When the addition of the alloy was complete, the
mixture was etirred and maintained at 90°-95°C for 1 hour by
warming on a sSteam bath. Distilled water was added as needed
to maintain the total volume at approximately 550 ml. The hot
mixture was filtered with suctipn, and the metallic rssidus
wad washed with 50 ml portions of hot water in such a manner
that the so0lid residue was never exposed to air. The cooled
filtrate and washings were added dropwise with mechanically
stirring to 300 ml of come. Hydrochloric acid in a beaker at
such a rate that the temperature 4ié uot sxoeed 80-8520.
Separetenol crystal®: started immediately when the conteants
of beaker cooled. Llhe o-carboxy dihydro cilanamic acid was
sgparated by filtration, washed with water and air dried.
Tield 14 gm, m.p. 164° (Lit. 165.5 - 167°¢).

Gave no depression in melting point on mixed melting
point determination with above sample i.e. Oxidation product
of 2-hydroxy methylene tetralone. IR« of this acide prepared
Ifrom the two route is ideatical. Fig. 44.

4.8 gm of acid was dissolved in 100 ml of dry methanol
and then adding 6 to 6 drops of come. Sulphuric Acid, the reac-
tion mixture was refluxed for 6 hrs. It was cooled and methanol
was removed completely. The ligquid residue was ireated with
20C ml solvent ether and washed with 5% sodiwm bicarbonate
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solution and then with water till the solution became neutral
to pH paper. It was dried on anhydrous sodium sulphate and 1%
was filtered. Ether was reuoved compleiely whea a liguid pro-
duct remained. I.R. pealk - at 1710 om > which showed esber

fanction. Yield-4 gm. B.P. 180/2 mnm.

bomethox Ly 41

3 gnm of the ester was trested 5% 16 mi methanolice
potassium hydroxide and the resotion mixture was kept overuight.
Then the reaction mixture was neutrallised with O ml hydro-
chloric acid and the excesa methancl wae removed at low tem-
perature. The liguid residue was treated with 100 ml ether and
washed with water to remove any iree acid. When washing was
found to be neutral, to pH paper, the ether solution was dried
on anhydrous sodium sulphate and filftered. A liquid residue
left behind which solidified on cooling. m.p. 68°C (Crude).
This wae recrystallised from pet-ether m.p. 74°0, Yield- 1,8 g
T+Re peak at 1710 om™t 2nd 1680 om » showed one ester function

and one aecid function. (Fig. 45).

Analysis found: 0, 63.48%; H, 5.78%
Calculated for C1H 004 ¢ C, 68.51%; H, 5.32%.

This was identified as o-carbomethoxy-dihydromethyl cinnamae,
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A mixture of 0.5 gm diacid in excess dry methanol and
3 drops of conc. aulphric acid was kept overnight at room
temperature. Then excess methanol was removed at 30°, Residue
was treated with ether and washed with water to free the
mineral acid. The organic layer dried on anhydrous sodium
sulphate and filtered. Bther was removed. Hesidue recrysta-
1lised from pet-ether. Colourless needle shaped crystals.
meps 86°0. Yield - 0.3 gu.

T.R. peak at 1710 om >

and 1680 om™* showed that this
compound contalns one ester and acid group. #ig. 486.
Jave a depression in melting point on mixed melting

point determisation with the above half ester ( 6 ). 5o these

two compounds were different.

Analysis founds G, 63.45%; H, 5.71%
Calculated for 0131204 C, 53051%; H, 5-32*-

3,4

* T,

4.15 gm of clean magnesium fillings dried in vacuum
covered with 25 c.c. dry ether in a three necked R.B. flask,
then 15 c.c. Methyl Iodide in 100 c.c. ether added dropwise;
first lot rapidly, while the condeuser was cooled with ice-

cooled water and addition of the methyl iodide slowed down to
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maintain refluxing, The flask was warmed on ateam bath for

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

in a ice-bath. 20 gm of l-tetralone in 70 c.c. ether was added
dropwise. After standing 1.5 hr. (first in ice-bath, Then at
room temperature) the flask was heated on water for half an
hour. Reaction mixture was kept overnight. The reaction product
decomposed with 17 ml conc. sulphuric acid in 70 c.c. water
in the cold. The agueous layer washed with ether and combined
extract dried on anhydrous sodium sulphate and ether was
removed and distilled at 115°/10 mm, The distillate was then
taicen in 200 c.c. ether and washed with 10% hyposolution and
washed with water till neutral. Ether was removed and the

regidue was digtilled at 110-15?/10 mm. Zield-1C gm. L.R.
of this product showed no carbonyl band.

A mixture of 14 gms (0.1 mole) of o-ghlorobenzaldehyde
28 gms (0.15 mole) of i-naphthyl acetic acid, 50 ml (0.54 mole)
of acetic anhydride and 10 gns (0.1 mole) of frimethyl amine
was refluxed for 30 minutes in a 250 ml flask. The eolution
was cooled to 909C, and 50 ml of cold water was added over a
period of 5 mins, at a rate that maintained the temperature
above 90°¢. Trans=-o~chloro-(1-naphthyl) cinnamic acid preci-

pltated out. It was separated by filtration and washed with






-166~

30 ml of 50% acetic acid and with weter. It was air dried and
recrystallised from methanol several times giving a light
yellow coloured crystals of m.p. 160-161°C. I.R. peak at
1680 cn~l showed that this is a conjugated acid and alsc Zave

positive test Zor an acid function. Yield-18 gms.

anglysis founds C, 73.28%; H, 4.15%
Caleulated for CaHig0u™ ¢, 75.91%; H, 4.24%
I.R. {nest) Pig. 47.



