Chapter II
a) Object of the Investigationm

(1) Quinasoline~isoquinolinium salts {(CII)

Craigao

in his review article on 'Curariform Activity and
Chemical Structure' has catalogued a vast array of quaternary
ammonium salts of various types displaying varying degrees of
Curariform activity. WNaturally, then, it suggests itself that
quinazolino~isoquinolinium salte (CII) should be of interest as
curare~-active compounds. With a view to building such quinazolino-
isoquinolinium salts (CII) the present investigations on
3=substituted-4(3)quinazolones (CIII) were undertaken.
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Sugasawa and co~-workers have shown that N=§ =phenylethyl=

2=pyridones (CIV) and N~ =phenylethyl-2-quinolones (CV) cyclise with
ease in presence of phosphorus-oxy-chloride to yield benzquinolizinium

(CVI) and dibenzquinolizinium (CVII) salts respectively,
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ﬁ The 3-p-phenjlethy1quinazolones [CIII where R = Phenylethyl]
rYesemble the p-phenylethylquinolones {CV) closely, gut for an extra
nitrogen in the nucleus, The following 4(3)quinazolones were,
therefore, prepsred: |

| 3«f-phenylethylquinasolone-4(CYIIY), 2«methyl-3-f-phenylethyle
quinazolone-4(CIX), 2=methyl-3g~3' 4 Ltdimethoxyphenylethylquinazolone=
4{CX), 2-ethyl-3p-phenylethylquinazolone-4(CXI), and
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3p-3' ~methoxyphenylethylquinazolone -4 (CXII). Attempts at ring

closure of these quinazolones (CXII excluded) with phosphorus

oxychloride have yielded only their hydrochlorides - instead of
quinazolino-isoquinolinium salts of the type (CII).
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(41) Isoquinolino(2,3:3',2!)quinazolinene-4'(CXVI)

An attempt was made to synthesise isoquinolinoe(2,313',2')quina-

zolinone-4'(CXVI) following the scheme shown below,
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Polyphosphoric acid, hydrobromic acid and glacial acetic acld,
and concentrated sulphuric acid were tried to effect cyclisation of
CXV to CXVI without success, Some high-melting coloured solids
could be isolated, none of which could be proved to have the

structure CXVI,
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(iii)'!annich Condensations with 2-Methyl-quinazolone-4{CXI1I)

The methyl group in 2-methyl-quinazolone~4 nucleus, as in
quinaldinoaa’s4 and c-picoline83’85, 1s quite reactive. It can be
oxidised to the formyl group with selenium dioxide, and it can be
brominated with N-bromosuccinimide, It was therefore presumed
that when 2-uethy1-qu1nazolone-486’87 (ciIII) is condensed with
paraformaldehyde and hydrochlorides of secondary amines (Nﬁﬂg)
Mannich bases of the type (CXVII) would be formed, which could be
used for building the interesting tri-cyclic system (CXVIII),
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A search of literature on the subject showed that Monti !

and co-workers had conducted some experiments on Mannich bases of
2-methyl-quinaszolone~4, Duplicating part of Monti's work on
Mannich basolag of 2~methyl-quinazolone-4, certain results have beem
obtained from which certain conclusions have been drawn, which are

not in agreement with those drawn by her,
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(1v) Dearylalkylation and dealkylation in the hydrochlorides of
substituted guinazolones

During the course of the above investigations, the phenomenon

of dealkylation (or dearylalkylation) was observed in the hydro=
chlorides of 2-methyl-3~benzyl-quinazolone-4 (CXIV) end 2y3=dimethyle
quinazolone-4 (CXIX) at high temperatures (gp., 250°C), This has

been proved to be due to water of crystallisation in the molecules,
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b) Discussion of the Eggdrimental Data

(1) (Vide Experimental 1-94 inclusive) |
Quinazolone-476 (CI) was prepared by condensing anthranilic acid
with formamide following the procedure outlined by Niementowskd,
2-Kothy1qu1nazolone-487 (CXIII) was prepared by condensing acetyl-
lnthranils6 (CXX) with ammonia, S8imilarly, by condensing propionyl~
anthranil (CXXI) with ammonia 2-othy1-qu1nazolone-49° (CXXII) was

prepared.
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The phenylethylation of CI was later investigated., With
B~phenylethylbromide®l and aleoholic potassium hydroxide, quinazolanee
4{CI) gave very poor yields of 3p=phenylethylquinazolone-4 (CVIII).
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The yields of CVIII were quite good@ when the procedure of
Pachter and xlootzol?g for the N-methylation of p=nitroacetanilide
was tried for the introduction of phenylethyl group to the
quinazolone-4 system., The method is simple; 1t consists in Just
refluxing a mixture of gquinazolone=-4 (CI), powdered potassiua
hydroxide, and p=phenylethylbromide, The phenylethylation of both
2-methylquinazolone-4 (CXIII) and 2-ethyl-quinazolone-4 (CXXII) was
similarly effected, Following the same procedure, but from

p -meta-methoxyphenylethyl bromide, 3p=3'methoxy-phenylethyl-quina-
solone-4 (CXII) could be synthesised, but the yields were discoura=
g€ingly low,’ 2-Hethy1435-3',4'-d1methoxyphenylethy1qu1nazolone-4
{CX) could, however, be prepared in very good Yields by condensing

93

homoveratrylamine - with acetylanthran1186 (cxx).

The cyclisation of the above bases was then taken up, On \
refluxing 3 -phenyl-ethyl-quinagolone~4 (CVIII) with different queanti-
ties of phosphorus oxychloride == both in presence andlzbsonco of
solvents like dry toluene or bensene = for le=2 hours, it was found
that a crystalline solid generally separated out on cooling the
reaction mixture., The solid, after crystallisation from a large
quantity of benzene, was found to be identical in solubility, melting-
point, etc., with the hydrochloride of 3~g=phenylethylquinazolone~4,
Mixed melting-point of thortwo compounds showed no depression affirming

their ldentity with each other. 3p-phenyl-ethyl-quinazolone-4 (CVIII)
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could be regenerated from the reaction product on tfeatment iith
alkali, just as 1t could be done from the hydrochloride of the
base (CVIII), Both the reaction product and the hydrochloride of
CVIII gave r{se to 1,2-dihydro~3p ~phenyl-sthylquinazolone-4 {CXXIIT)
when they were subjected to lithium=aluminiumhydride reduction. This
behaviour of the gquinazolone nucleus with lithium-aluminium hydride,
though curious, was not unique, for Mirzag‘ had observed that
3-methyl-quinazolone~4 (CXXIV) when reduced with lithium-aluminium
hydride yielded 1,2-dihydro=3-methyl-quinazolone~4¢ (CXXV). Again,
their behaviour was similar when they were catalytically hydrogenated
with 10¢ Pd=C. Both of them yielded very small quantities of a
highemelting s0lid which could not be characterised, besides unchanged

38 «phenylethyl=quinazolone-~4 (CVIII).
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The sbove-mentioned empirical evidences went to prove that,
under the experimental conditions adopted, 3p~phenylethylquinazolone=
4 (CVIYI) was not cyclised to the desired quinazolino-isoquinoliniume

chloride, but was alwnyi converted to its hydrochloride,

The behaviour of Z-methyl-3pw-phenylethylquinasolone~4 {(CIX)
when subjected to phosphorus oxychloride treatment was not in any way
different from that of 3p-phenyl-ethyl-quinazolone-4 (CVIII)., The
erystalline reaction product was, however, pale-yellow in colour,
which, after purification, was found to be identical with the

hydrochloride of the base (CIX),

Tﬁo behaviour of 2~nnthy1-3p-3'54'-d1nethoxyphcnyiethy1quiﬁi-
zolone~4 (CX) with phosphorus-oxychloride was reminiscent of that of
both the bases CVIII and CIX. A%t the end of the reaction, the
solvent and the excess of phosphorusoxychloride were distilled off
"at low pressure and the residual solid, on crystillisation from
absolute ethanol, ylelded a crystalline solid whose identity with
the hydrochloride of the base (CX) could be easily established,
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The behaviour of 2-ethyl-3p-phenylethylquinazolone~4 {CXI)
with phosphorus oxychloride merely endorsed the behaviour of the

earlier quinazolones = CVIII, CIX, and CX « with phosphorus-
oxychloride,

In view of the failure of the above quinazolones — CVIII,
BI!, CXy and CXI = to yield the desired tetracyclic compounds
with POClyy no attempt was made to cyclise 3p~3'-methoxy~-phenyl-
ethylquinazolone~4 {CXII).

{11) (Vide Experimental '28-33 inclusive)

The pr;ceduro of Pachter and xlootzclgg for the N-methyiatiun
of p~nitroacetanilide wis followed for the N-bengylation of
2-methylquinazolone-4 (CXIII)., 2-Methyl-3-bengzylquinazolone~4 (CXIV)
was obtained in good yields; its melting-point (70°C) was, however,
far too low compared with the melting-point (123°C) that had already
been reported for it by Bogertes. Bogert had obtained it by
condensing acetylanthranil (CXX) with benzylamine, His experiment was
repeatedy only once, a product having the melting-point reported by
Bogert could be obtained; on subsequent repetitions only the
70°C-melting compound could be obtained. Naturally, it was thought
that they were the polymorphic modifications of the same compound.

Attempts at interconversion of each other, however, completely failed,

Considerable differences in their properties were also observed.
| g6
Bogert's compound could not be oxidised with selenium dioxide to

2=formyl-3-benzyl-quinazolone-~4 (CXV)} moreover, it formed a
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water-soluble hydrochloride. On the other hand, the 70°C-melting
compound could be easily oxidised to CXV with SeOpj besides, it

readily formed a hydrochloride sparingly soluble in water. The
curious thing about the two hydrochlorides was that they had the

same melting-point, and the mixed melting-point was also suggestive
of their identity with each other,

From the above-menticned evidences no positive conelusien
regarding the nature of Bogert's compound could be drawn, A remote
possibility that 1t might be o-acetylamino-N-bensyl-benzamide {CXXVI)
was there, ‘Th- formation of such a compound during the condensation
of acetylanthranil (CXX) with benzylamine would not be surprising.
The synthesis of CXXVI was therefore undertaken. o~Nitro-benzoyl=-
chloride was condensed with benzylamine to yleld o=nitro=-N-benzyl~
benzamide (CXXVII). CXXVII was then reduced with zinc and acetiec
scid to o-amino-N-bengyl-benzamide (CXXVIII) which was later acety-
lated to CXXVI. The synthesis of owacetylamino-N-benzyl-benzamide
(CXXVI) (m.p. 147-8°C), however, did not contribute to the elucidation
of the structure of Bogert's compound. The limited availability of

Bogert's compound forbade further investigations into its nature,

As mentioned previously, 2-methyl-3-bensgyl-quinazolone-4 (CX1V)
was oxidised with selenium dioxide to 2-formyl-3-ebnzyl-quinazolone-4
(CXV) in good yields, Cyclisation of CXV to CXVI was first
attempted with concentrated sulphuric acid, It generally gave rise

to two products: a rose-red powder, very soluble in chloroform,

|
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sintering above 270°C anéd melting with profound deeomposition
around 340-50°C§ and a deep-red s0lid, sparingly soluble in
chloroform, neltiné with deep decomposition around 300°C., Both of
them refused to yield picrates. Neither of them analysed all
right. With polyphosphoric acid as cyclising agent a rose-red
powder, sintering above 270°C and meliing around 350°C, and
¢losely resembling one of the sulphuric~acid-cyclisation products,
was obtained. The analytical results on it wers in no way
encouraging. With 484 hydrobromic acid and glacial acetic acid,
the cyclisation was very incomplete, and only traces of a reddish
powder malting around 230°C could be obtained, Further attempts
at cyclising 2-formyl-N-bengyl-quinazolone=-4 (CXV) to CXVI were

not made,
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(111) (Vidt Bxperimental 37«42 inclusive)

Monti had condensed 2-methyl-quinazolone-4 (CIIII) with
p-formnldehydo and ammonium chloride to obtain a pale-brown solid
supposed to be having tho structure CXXIX. Wwhen the experiment
was repeated here, a product having all the properties reported
by Monti for CXXIX was obtained, It was, however, soluble in
slkali, Its solubility in alkali could not be reconciled with

NMonti's structure for it.

A possible structure for the product which would account for

its solubility in alkali was CXVII, where =NRp = KHp. On the

basis of this structure neither its high- lolting;point nor its
great stability could be explained for the Mannich bases of quinal-
dinogv (which bears a close resemblance to 2-methyl-quinagolone=-4)
have been reporteé to be highly unstable, Hence a tentative

structure CXXX was assigned to it which would at once account for

T T UL S S e S T . o " BRI B Igé



- - 74 L

its soclubility in bases and its high stability, The nitrogen
analysis of the product completely endorsed such an assignment,
Incidentally it may be pointed out that Bakergs and co-workers have
épinod that Monti and her colleagues could not have isolated
Mannich bases as illustrated by CXXIX in view of the great
instability of the N-C-N linkage to acids, Working on the lines
of Monti and co-workers with quinasolone-4, secondary amine hydroe

o8

" ehlorides and formaldehyde, Baker and his colleagues have showm

that the only isolable product under the experimental conditions is
the hydrochloride of quinazolane-t.
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Attempts at synthesising XXX from o~\s=bromo-propicnamide~
benzoic acld (CXXXI) with acetic anhydride and ammonia and from the
ammonium salt of CXXXI yilelded bromine=free products which could
not be charscterised, This behaviour of CXXXI with acetle anhydride
and ammonia was Iin disagreement with that of o=chloroacetamido~
benzoic acid (CXXXII)y for the latter yielded under similar
econditions o-chloracetamido-benzamide (CXXXIII). Brown intractable
semi-s0lids were the result <when attempts were made to condense
o-amino-bengamide with p-bromo-proplonyl-chloride to obtain
o~ Wwr=bromo=propionamidobenzamide (CXXXIV). Further attempts at

synthesising CXXX were not made,
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| 2<Methyl-quinazolone-4 (CXIII), when condensed with
p-formaldehyde and piperidine acetate, gave a high-melting salid
as one of the condensation products, which might presumably have

the structure CXXXV,

CO N - CHOH
1Y CHy
CXXXV

(iv) (Vide Experimental 43«53 inclusive)

The phenomenon of debensylation was observed in the hydro-.
chloride of 2-methyl-3-benzyl-quinazolone-4 (CXIV). At its melting=
point, debensylation occurred yielding the hydrochloride of
2~methyl-quinazolone~4 (CXIII). This was attributed to water of
crystallisation in the molecule, as debenzylation could not be
observed in the hydrochloriées of 3-benzyl-quinazolone-4 (CXXXVI)
and 2-ethyl«~3-~benzyl-quinazolone=4 (CXXXVII) [ both having no water
of crystallisation] under similar conditions., The truth of the
above statement was verified by anticipating and observing demethyla-
tion in the hydrochloride of 2,3~dimethylquinazolone-4 which, like
the hydrochloride of 2-methyl-3 bengzyl=-quinazolone-4, contained one




- 77 =
molecule of water of crystalliisation., Again, as anticipated,
no demethylation could be observed in the hydroehloride of

g-ethyl-3-methyl-quinazolone-4 (CXXXVIII) as it carried no water
of crystallisation,
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©) Rxperimsmtal |
(1) Ereparction of guimaselone-4’® (cr)

Anthranilic acid (65 g) and formamide (50 g) were heated
together for three hours at 120-30°C. as the reaction proceeded,
quinazolone-4 separated out, At the end of the reaction, the solid
reaction product was triturated with ethanol (50 ml) and then |
crystallised from hot water in long slender needles (m.p, 210-3°C4 |
yield 45 p).

| | 86-87
(2) Preparatiom of 2-Methy -guinazolome~4 (cxIII)

Antiranilic aecid (20 g) and acetic anhydride (45 ml) were
refluxed for thirty minutes, Acetic acid and the excess of acetie
anhydride were then removed by distillation., The residue (crude
acetylanthranil) was gradually added into liquor ammonia (30 ml),
The precipitate thus obtained was dissolved in 602 potassium
hydroxide solution (30 ml) and boiled for 5 minutes, It was then
acidified with concentrated hydrochloric acid (40 ml), ZLhe precipi=
tate (hydrochloride of Z2-methyl-quinazolone~4) was thoroughly washed
with water, sodium bicarbonate solution, and then with water to obtainm
2-methyl-quinazolome=¢ (CXIII), (m.p. 230-4°C; 10 g).

(3) Preparation of 2-Ethyl-guinazolone-4>° (cXxrn)

Anthranilic acid (5 g) and propionic acid anhydride (10 ml)
were boiled for 15 minutes, and the excess of propionic acid anhydride
was then distilled off, The residue, which solidified on standing,

was added to liquor ammonia (30 ml) and warmed on a water-bath

Lo -
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.ror thirty ainutes, The solid thus formed was dissolved in potassiﬁn
hydroxide solution (KOH = 5g) and boiled for tem minutes, It was
subsequently acidified with acetic acid te obtaim 2~ethyl-quinazeleone-4
(CXX1I)y (m.p. 225~7°C; yield 3.5 g).

(4) Preparation af g=-Phenvl-sfhvl-brenide’

Phospherustribromide (76,3 g) was added drep by drop ever thirty
minutes to p-phenylethyl alcoheol (6% g) cooled im ice, After the
addition, the contemts of the flask were warmed on a water-bath
the temperature of which was gradually raised to 90°C, and held at
that temperature for eae hour. Then they were cooled and taken up
in etherjy the ether selution ef p-phanylethyl-bromide was washed with
ice-cold water, sodium bicarbomnate selution, and then with water,

The ether solution was subsequently dried over anhydrous sedium
sulphate and distilled, The distillate ceming over between 93°C and

95°C at 12 mm, was collected (yleld - 87 g).

(5) Synthesis ef 3prhenylethylquinaselone-4 (CVIII)

Te a refluxing mixture of quinazolone-4 (10 g) and powdered
potassium hydroxide (14 g) in acetone (500 ml) was added p-phenyl=
ethylbromide (15 g) in acetome (100 ml) over thirty minutes, After
refluxing for three hours, acetone was distilled offj; the residue was
treated with water and extraeted with chleroform. Frem the chloroform
extract 3p-phenylethyl-quinazolone-4 (7.5 g) was obtaimed after distil-
1ling off chloroform and triturating the residue with petrol ether (m.p.
92-5°C). It was crystallised from aqueous alcohol (m.p. 100° C),
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The quinazolone (CVIII) was very soludle in alecohol, benzene and
toluene. It was insoluble 1in alkali§ with aqueous hydrochlorie acid
it formed a crystaliine monohydrochloride. 1Its alecoholic solutiom

fluoresced blue,

‘Analysiss Found <« (C=276.13, Hx5,20, N=ll,1lg;
Ciefi}qMy requires C=76,81, H=5,6 , N311.2¢.

L A 5.

() picrate of ¢VII

Boiling solutions of CVIII (0.5 g} 1in aleoho: (5 ml) and
picric acid (1 g) in alcohol (10 ml) were mixed and alloved to cool,
The picrate 'thus obtained was erystallised from alcohol in long
narrow plates, m.p, 169-71°C,

Analysiss Foumd « N = 14,6843

CooHynOgN  requires N = 14,.6n¢,

0

(7) Methosulphate of CVIII
Dimethylsulphate (1 ml) was added to 3p=phenylethylquinazolone-4

(1 g) in dry tolueme (10 ml). The mixture was refiuxed for fifteem
minutes when the methosulphate of CVIII separated out as a crystaliine
solid (1.35 g). It was very soluble in water. It was crystallised
from alcchol, m.p. 185-=7%C,

Analysiss Foumd = N = 7.75%%
C1gHogOpNgS requires N = 7.45z,

4



(8) Methiodide of ég;;; | ,
Methyl 1odide (1.5 ml) was added to 33-phanylothquuiaasolono-i. .

(0.5 g) 1in 4ry bengene (6 ml), The mixture was refluxed for two hours |

and allewed to cool when the crystalline methiodide of CVIII separated

out (150 mg). It was crystallised from alcchol in fine needles;

m.p. 212°C,

Analysis; Foumd -~ N = 6.935;
°17HJ.7““2 requires N = 7,145,

.
(9) Hydrechloride of CVIXI

(a) aﬂ-PhenylethquuinazolondM (0.5 g) was refluxed with diiuto
hydrochlorié acid (50 ml){Cone., ECl = 3 ml] for thirty minutes, filtered,
and the filtrate aliowed to cool wheﬁ the hydrochloride crystallised out
in fine needles (0.4 g § m.p. 225°C). For analysis it was crystallised
from dilute hydrochloric acid, m.p. 227-30°C.

Analysisy FPound « XN = 9,771}
CrgH 50N Cl Tequires N = 9.77%.,

[

(b) Phesphorus oxychleride (1 ml) was added te 3p~phenylethyl-
quinazolone= (0,5 g) in dry tolueme (10 ml), The mixture was refluxed
for one hour and allowed to cool, The crystalline solid thus
obtained (0,14 g) was crystallised from a large volume of dry benzeme
(m.p. 225-8°C),

% Analysiss Found =« K = 9,7 £3
| cmnmmzcl requires )_l:: 9.77%.

&
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(10) Preparation of 1,2-8ihydro-3p -phenylethylquinazolone-4¢ (CXXIII)
by reducing the hydrochloride of CVIJ] (obtained by both methods)

with lithiumaluminiunhxdrido
To the hydrochloride of CVIII (0.7 g) in ary ether (100 ml)

in a 3-necked flask fitted with an efficient stirrer, was added
lithiumaluminiumhydride (0.14 g). The mixture was stirred at 15°C
for ninety minutes. It was stirred and refluxed for ninety minutes
more, The complex was then cooled and decomposed with dilute ice=~cold
sulphuric aeid, The mixture, after being rendered alkaline with
concentrated sodiumhydroxide solution,was extracted with ether. From
the ether extraet, after distilling off ether, a pale-browa liquid
which solidifled on standing was obtained, It was crystallised from
aqueous alcohol (m.p, 34=7°C3 0.33 g). The dihydroquinazolone (CXXIII)
was very soluble in alcohol, benzene, toluene, and acetone, Its
alcoholic solution had an intenss blue fluorescemce,

Analysisy Found +~ N = 11,05¢%

€1l g0Np requires X = 11.11%.

A

(11) picrate of CIXIIX |
This was prepared by follewing the procedure for the picrate of

CYI1T. The picrate was crystallised from alcohal in needles, m.pD.
166=8°C,

i Analysisy Found « N = 14,264}
CogllygOgNg Tequires N = 14.56%.

4
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(12) Catalytic reduction ef the hydroshloride of CVIII (by both
methods) with 10K Pd-C
The hydrochloride ef CVIIY (0.5 g) in dioxame (40 ml) was
subjected to catalytic hydrogenation with 10g Pd=C (0.1 g). The
total volume of hydrogem absorbed at the end of six hours was
31 ml. at N,.T.P, The catalyst was filtered offj the washimgs of
the catalyst were added to the main filtrate, Dioxane was
distilled off from the total filtrate., The residue was triturated
with alecohol when a greenish-yellow solid (15 mg j m.p. 319-21°C)
was obtained. From the alcohol filtrate 3p-phenylethylquinaszolone-4

(CVIII) was recoversd,

(13) Synthesis of 2-methyl-3g~-phenylethyl-quinazolone-4 (CIX)

To a refluxing mixture of 2-methyl-quinazolone-4 {2 g) and
powdered potassium hydroxide (3 g) in aceteme (100 ml) was added
p~phenylethylbromide (2.3 g) in acetene (20 ml) over tem minutes,
After refluxing the mixture for three hours, acetone was distilled
off; the residue was extracted with chloroform after dilutimg it
with water, Chloreform was distilled off from the chloroferm extract
to obtain Z2-methyl-38-phenylethyl-quinazclone~4¢ (0.6 g3 m.p. 90°C),
The quimazolone (CIX) was very soluble in alcohol, benzene, and
toluene, It was insoluble in alkali, With agueous hydrochloric acid
it formed a crystalline monohydrochloride, Its alcoholic solutiom
had a blue fluorescence, For analysis it was crystallised from
aqueous alcehel, m,.p. 100°C,

Analysis: Foumd - C = 77,61, H = 6,088, N = 10,3854}

C, H 0N,  requires C =177.27, H=6,06, N =10.6 %,

[N IR L




(14) Picrate of CIX .
This was prepared just as the piecrate of ICVIII was prepared,
It was crystallised from alcohol in needles, m.p. 218-9°C,

Analysis: Found « N = 14,1274
CmHIQOSNS r.quir.' N ‘:T’ 14 0%0

(15) Hydrochleride of CIX - | |

(a) 2-Mathyl-3pephenylethyl-quinazolene-4 (0.5 g) was refluxed
with dilute hydrochloric acid (50 ml) (Comc. HC1 = 3 ml) for thirty
minutes and allowed to cool when the hydrochlorid; of CIX separated
out in clusters of fragile needles (0.4 g } m.p. 221-4°C). Crystal-
lisation from dilute hydrochloric acid did not improve the melting-
point, |

Amalysis:s  Foumd ~ N = 9,141}
C17H170N,C1 requires N = 9,323,

L

(b) Phosphorusoxychleride (1 nl) was added to 2~mothyl-3p«phenyl= o
ethylquinagolone-4¢ (0.6 g) in dry tolueme (10 ml). The mixture was
then refluxed for ome hour and allowed to cool., The pale-yellow
solid (0.4 g) thus obtained was crystallised from a large volume of
toluene, m,p. 220-3°C,

Analysis: Found «~ N = 9,024%3
C17H17WgC1l requires N = 9,321,

| '
b

s
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(16) preparation of homoveratrylamine

Starting from veratraldehyde, hippurtie acid, anhydrous sodium
'nectatc and acetic anhydride the azalactone of a~benzoylamino=j -
(3,4-dinethoxy-phonyl)acrylic acidgg was prepared, The azalactone
was hydrolysed to sodium-3 4 =-dimethoxy-phenyl-pyruvate.CC by reflux- =§
img 1t with 10§ sodium hydroxide solutiom for 6-7 hours, The sodium .
salt of 3y4-dimethoxy-phenyl-pyruvic acid was directly allowed to
react with hydroxylamine hydrochloride. By rendering the reaction
mixture acidic, the oxime ef dimethoxyphemylpyruvic acid was

obtained, This was straightaway dehydrated and decarboxylated to
hemeveratronitrile by refluxing it with acetic nnhydridcl°1 (From

20 g. of veratraldehyde 9.5 g. of homoveratrenitrile (b.p.s.5 = 150-80°C)
were obtained], :

With Adam's cntalystmB homoveratronitrile in glacial acetic acid
was hydrogenated to homovuratrylaminoga. The yield of homoveratry-
lamine (b.p.3 = 135-40°C) was peor (32¢),

(17) Synthesis of 2-methyl-33~3" ,4', dimethoxy-phenyl-sthyl-quina-
zolope-4 (CX) _ . .
Homoveratrylamine (1.1 g) im 4ry toluere (10 ml) wss added to

acetylanthranil (1.5 g) (obtained as in the preparatiom of 2~methyl~
quimazolone-4, but crystallised from petrol ether), The mixture was

then refluxed for thirty mimutes. The solvent was removed in vacue,

| b

and the residuo; after being washed with sodium hydroxide solutiom,
was crystallised from aqueous alcohel to yileld CX (1.2 g). It was

soluble in hot alcohol, benzene and tolueme. It was soluble in dilute
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hydrochloric acid, dut insoluble im alksli, Its alccholic solutiom
fluoresced blue, For aralysis it was crystallised from alcohol
(m.p. 133-4°C),

Analysist Foumd - C = 70.51, H = 5.84, N =8,87%}
8,644,

H*-

CioHooOgN, Tequires € = 70.37, H =6,17, N

. : " "
(18) picrake of X |

It was prepared by adopting the procedurs for the pfeparntion
of the picrate of CVIII, It was crystallised from alcohol in shors
needles, m,p, 205-6°C,

Analysiss Found - N = 12,59}
025H23010N5 I‘Oquir.l N = 12.6&.

(19) Hydrochloride of CX |

(a) 2-Methyl-3p=3',4'-dimethoxyquinazolone-4 (0.3 g) was takcn in
<t
dry tolueme (20 ml)§ dry hydrogem chloride was passeé¢ into when a
pale-yellow powder separated eut. It was crystallised from absolute

.tmo:.’ R. po 200"’02‘00

o ¥

Analysis Foumd ~ N = 7.85¢%
C oHy 0aN5C1 Tequires N = 7.77%. | s
(b) Phosphorusoxychloride (2 nl) was added to cx (0.3 g) in dry
foluene (5 ml). The mixture was refluxed for two hours, The solvent
and the excess of ﬁhosphorus-oxychloride were removed in vacuo, and

the residue was crystallised from absolute ethamel, m.p. 203-05°C.

(20) Synthesis of Z-ethyl-38~-phenyl-sthyl-guimssolene-4 CXI
To a refluxing mixture of Z2-ethyl-quinazolone~4 (4 g) and powdered
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potassium hydroxide (10 g) in aeetone (400 ml) was added p-phenyl-
ethyl-bromide (8 g) im acetone (100 ml) over fifteemn minutes. After
refluximg it for sii hours, acetone was distilled offy the residue,
after diluting it with water, was extracted with benzene, Benzenme
was distilled off, and the residue was treated with concentrated |
hydrochloric acid, The hydrochloride of the base (CXI) was evaporated
to dryness, and the residue, after beimg thoroughly washed with |
benzene, was rendered alkaline to obtain 2-ethyl-3p~phenylethyl-
quiamazolone~ (1.2 g). CXI was soluble im alcohol, benzene amd
tolueme, It was inseluble im alkali, but soluble in dilute hydree
chloric acid, Its alcoholic solution had a blue fluorescence, For
analysis, the base (CXI) was crystallised from aqueous alcohel
m.p, 99-100°C,

Analysis: Foumd = € =77.48, H = 6,48, N = 10,1973

Cig)gOy Tequires C =77.7 , H = 6,47, N = 10.0%.
(21) picrete of CXI L L )

This was obtaimed by following the procedurs for the preparatiom
of the picrate of CVIII. It was crystallised from aqueous alcchel
in needles, m.p. 194°C.

Analysis: Foumd <« ¥ = 13.2¢3 the monchydrate of the picrate -
CmHzaOgNs requires )] ; 13.33%0

(22) Hvdrochloride of CXI

(a) 2-Ethyl-3p-phenylethyl-quismasolone~4 (0.5 g) was dissolved
in dilute hydrochloric acid, The solutiom was evaporated to drymess,

ard the residue was crystallised from alecohol (m,p. 194-6°C). The




- 88
L

hydrochloride rapidly dehydrochlerimated at 80°C and 2 mm, pressure,

Analysiss Foumd « N = 9,02¢3
CygH g0 Cl requires N = 8.9%.

LS

(b) Phosphorusoxychloride (1 ml) was added %o a solution eof CXI
(0.8 g) in dry benzene (5 ml), The mixture was refluxed for eme hour.
The solvent and the excess of phospherus-oxy-chloride were remeved in
vacuo, The residue was crystallised from alcohol, m.p., 193-5°C, [This
product - also rapidly dehydrochlorimated at 80°C and 2 mm. prelsur;].

Analysis: Found <« N = 8,6(3
0183190N261 requires XN = 8.9%.

L

(23) Synthesis of 3p-3'-methoxyphenylethyl guinazolome-4 (CX1I)

To a refluxing mixture ef guinazolone-4 (1 g) and powdered
potassium hydroxide (2 g) in acetone (50 ml) was added pemeta-methoxy~
phenylethylbromide (1,5 g) in acetome (10 ml) over ten mimutes, After -
refluxing for three hours, aceteme was distilled off; the residue was
diluted with water and extracted with bemseme, From the benzene
extract, after distilling off benzene and triturating the residue with
petrol ether, was obtained 3p-3!-methoxyphenyl~ethyl-quinazolone-4
{CXII) (0,076 g)e It melted at 68-8°C, Crystallisation from benzene~
petrol ether did not improve the melting-point. The quimazolone (CXII)

was extremely soluble in alcohol, bemzene, toluene and acetone, Its

-aleoholic solution fluoresced blue,

Analysiss Found - K = 10,1543
Cy7H16008 o required N = 10%.

E N



(24) plcrate of CXII
It was prepared just as the picrate ef CVIII was prepared., It
was crystallised from alcohol, m,p, 148-50°C, | ' |

Analysiss Found - ¥ = 13,9%}

ConHygO0gNg  Tequires N = 13,78%¢.
(25) gynthesis of 2-methy]l-3-bemzyl-quinggolene-4 (CXIV)

(a) A mixture of 2-methyl-quinazolone-4¢ (8,5 g) benzyl chloride
(7 g) and powdered potassium hydroxide (12 g) in acetone (500 ml) was
refluxed for six hours., Acetone was then distilled off; the residue
was diluted with water and extracted with chloroform. Chloroform was
distilled off from the chloroform extracty the residue was treated
with hydrochloric acid to obtain the hydrochloride ef CXIV. The
hydrochleride was thoroughly washed with benzene, amd the base was
regenerated from the hydrochloride by additiom of alkali., The base
was again taken up in chloroform, After removimg chloroform, am
oily residue was left over, which, om $rituration with petrol ether,
gave a white powder (CXIV) (5 g § m.p. 70°C). |

2-Methyl-3-bensyl«guinaselone-4 (CXIV) was very soluble im aleehel,
benzene and tclueme, It was insoluble in aqueocus alkali, With dilute
hydrochloric acid it formed a sparingly soluble hydrechloride, JIts

alcoholic solution had a blue fluorescence,

Analysis: Found -~ € = 76,41, H = 5,63, N = 11,084}
CyeH14ONo Tequires C = 76,81, H = 5.6 , N = 11.2%.

) i L Y



b) Bogert's g_t_;_l_f_x_o_g_g

Acetyl anthranil (0,9 g) and benzylamime (0.6 g) were heated
together for thirty.linutoa at 150°C, On cooling, the melt
solidified, It was thoroughly washed with sodiumbicarbomate solutiom
to obtain a erystalline solid (m.p. 118°C; yield = 0.9 g) [Bogortgs

reports the m,p. as 123.CJ.

The product thus obtained was very soluble in alcehol, benzene

and toluene, It was soluble in dilute hydrochlerie acid,

Two subsequent repetitions of the above experiment under {dentical
conditions ylelded a 70°C-melting solid idemtical with the product
obtained by benzylatimg 2-methyl-quimazolone-4,

(26) picrate of CXIY ) _
The picrate of 2-methyl-3-benzyl-guimaselone-d (m.p. 70°C) was

prepared following the procedure for the preparation of the picrate

of CVIII. It was crystallised from alcohol in plates, m.p. 200-2°C,

Analysiss Found - N = 14,1133 the menohydrate ¢f the picrate
Cogl1gOgNg Tequires K = 14.097.

' k

(27) Hydrochloride of CXIY
2eMethyl-3~bengyl-quinazolone~4 (m.p. 70°C) (0.5 g) was dissolved

in boiling dilute hydrochloric acid (50 ml, containing 3 ml. of
concentrated hydrochloric acid), filtered and allowed to ccol. The
hydrochloride of CXIV (0.38 g) separated out in fat needles.

Melting Point: It melted aroumd 240°C, solidified around 250°C,
and melted again sround 325°C with deep decompositiem,
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Analysiss Found - N =9,2¢{3y the monchydrate of the hyédre-
ohloride = C,qH0,K,Cl = requires 9.2.

(28) Hydrochloride of Bogert's gempoumd
It was prepared by passing dry hydregem ehloride into a solutiem

of Bogert's compound in dry benzeme. It was crystallised from ethanel-
petrel ether mixture, _
Melting Poimt: It melted around 240°C, solidified aroumd 250°C,

and melted agaim around 325°C with decompesitiom.

(29) Preparaticn sf e-Nitrobemssic acid'®
This was obtaimed by oxidising o-nitro-tolueme witha alkalime

“ potassium permanganate.,

(30) Preparation of o-nitro-N-bensyl-bemzamide (CXXVII)

o-Nitrobenzoic acid (1 g), dry benzene (5 ml) and thiomyl chle~
ride (3 ml) were refluxed together for one hour., Then the solveat and
the excess of thienyl chloride were removed under suction, Te a
cooled solutiom of o-nitrobenzoyl chloride in dry benzene (2 ml) was
added benzyl amime (1 ml) in benzene (3 ml) and petrol ether (10 ml).
The crude bensamide (CXXVII) (1.1 g) melted around 1l00°C, It was
erystallised from benzene, m.p, 122-3°C,

A
73

‘  Analysis: Foumd - ¥ = 10,88
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(31) Preparstiom of o-smino-N-bemszyl-benzamide (CXXVIII)
o-N1tro-N-benzy1-benzamide (1 g) was gently refluxed withizinc

~dust (3 g) and 5% acetic acid (100 ml) for two hours, It was filtered

hot, and the filtrate, on ccelimg, gave very pure CXXVIII (m.p., 123°Cj

0,3 g). It was very soluble in alcohol. Its alcoholic solutiom had

a blue fluorescence. It was crystallised from aqueous alcohel,

m.p. 124°C,

Analysis:: Foumd =~ N = 12.564}
014314@2 I'Oquir.l N ; 1203%0

(32)_Pigrate of CXXVIIJ
It was prepared just as the picrates of the quinazolones were

prepared. It was crystallised from agueous alcohel, m.p. 156-8°C.

Analysis: Found = N = 14,893 the monohydrate of the picrate =
CoolygOgNg Tequires N = 14,87,

1.

(33) Preparatiom eof o-acetylamino-N-bengyl-benzamide (CXXVI)

0-Amino-N=benzyl~benzamide (0.1 g) was heated with acetic
anhydride (2 ml) for ten minutes on a water~bath., The reaction

mixture was then poured into water and allowed to stand when a crystal-
line solid (0.1 g) separated out. It was crystallised from agqueous
alcohol, m.p. 147=8°C,

Analysis: Foumd <« N = 10.47%3%

CreH1a0cNg requires N = 10.45%.

(34) pPreparstion of 2-f ;!xl-a-beg;x; quinazolone-4 (CXV)
Freshly prepared selenium dioxide (0.42 g) was added to



- 93 -

2~methyl-3-benzyl-quinazolone-4 (m,p. 70°C) (1 g) in dioxane 25 ml,
The mixture was gently refluxed for one hour, It was filtered after
cooling, To rid the filtrate of finely divided selenium, it was

run through a 3" columa of alumina., After distillimg off dloxane,
the residue was triturated with petrol ether to obtain CXV (1 g j

n.P. 130-5305. It was crystallised from benszene in fine needies,
m.p, 143-4°C,

v

Analysiss Foumd =~ C = 72,36, H =4.69, N = 10.74%%
Clsﬂlzozlz r'qnir.' C= 72.73’ H=4,5 ’ N ‘3 10.%.

L A A

(36) pinitrophenylhydrazone of CXV
2-Formyl-3-benzyl-quimazolone~4 (0.2 g) in diexane (1 ml) was

boiled with 2,4-dinitro-phenylhydrazine (0.4 g) in aleohol (10 ml)
and concentrated sulphuric acid (0.5 ml) for five minutes and cooled
when the dinitrephenylhydrazone of CXV (0.25 g) orystallised out
in needles, It was crystallised from dioxame-aleohol mixture,
m.p. 275=7°C. |

Analysiss fould - N = 19,00¢)

CooHyg0sNg TFequires K = 18,92,

&

(36) Attempted cyclisation of CXV with concentrated sulphuric acid

. CcXV (0.4 g) was dissolved in ice-cold concentrated sulphuric
rﬁéid (2 m1) with vigorous shaking. It was left at room temperature
for thirty minutes and then poured into crushed ice when a rose-red
8014d was obtained. It was thoroughly washed with 5% alkali and then

taken up in chloroform., The chloroform-insoluble fraction was deep
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red in colour and melted around 300°C with decompositiem., From
the chloroform extract was obtained a rose-red powder which, after
two crystallisations from chloroform and petrol ether, sintered

above 270°C and melted with severe decomposition at 340~-50°C.

(37) Bynthesis of 2- =Hvdroxyethvlquimsgolone-4 (CXXX)

An intimate mixture of 2-methyl-quinazolene-4 (2 g), paraformal-
dehyde (1 g) and ammenium chloride (2 g) in paraffin (15 ml) was
heated en an oil-bath for eme hour, A reaction set in aroumd 160°C
amnd lasted for five minutes, After cooling the reaction mixture,
the paraffin was decanted off§ the residue was thoroughly washed with
petrol ether and then with hot water, It was later taken up in
glacial acetic acid and precipitated with ammonia, The brownish~
yellow powder (1 g) thus obtained was crystailisod from dilute acetic
acid, . N

Melting Point: Shrimks aroumd 270°C, and melts around 281-3°C
(Menti reports 268-70°C for the melting-peint).

It was very soluble in glacial acetie acid and alkald.,

Analysiss Found « N = 14,8444
C108100N, Tequires N = 14.73%.

4

(38) Preparatiom of p-Brome~prepionic acid
Ethylene cyanohydrinl®® was prepared by treating ethyleme chlore-~

1
hydrin with potassium cyanide. p=Bromopropionic acid 0 was obtained
by refluxing ethylene cyanohydrim with 484 hydrobromic acid,
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(39) Preparation of o- Bremepropienamido-benzoie aeid (CXXXI)
p~Bromo-proplonic acid (92 g) was refluxed with thionyl chloride

(15 ml) for 20 minutes, After distilling off the excess ef thionyl
¢hloride from g «bromeprepieayl-chloride, it was cooled and added to a
cooled solutiom ef anthranilic acid (6 g) in water (90 ml) containing
potassium hydroxide (4.6 g) and sodium acetate (15 g). After render-
ing the reastion mixture acidic to Comgo red with hydrochloric acid,
CXXXI (9,4 g) was obtained as a white powder. It was erystallised
from benzene in small needles, m.p. 150-2°C.

Analysiss Found =+ K = 85,133

Cloﬁlobsﬂ Br requires N = 5.15¢.

(40) Preparatism ef o-chlorscetgmidobenzoic geid (CXXXII)
Starting from chler-acetyl echloride and sodium anthranilate and

fellowing the procedure for the preparation ef CXXXI, chloracetamido-
benszelic acid was obtaimed in good yields,

(41) preparation of o-chlor-acetamido-benzamide (CXXXIII)

e-Chloracetamido-benzoic acid (1 g) was gently refluxed with asetic
anhydride (10 ml) for thirty minutes, After distilling off the excess
of acetic amhydiride at 30 mm., the residue was poured into 207 ammenia
(10 ml)., A crystalline selid was obtaimed, It was crystallised from
alcohol in needles, a,p. 182-3°C,

Analysiss Found =~ N = 13.4143
CoHgON,Cl  requires N = 13,184,

&
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(42) Synthesis of 2-neth.zl1-3-hxdro§x-methzl-gg inazolone~4 (CXXXV)

| A mixture of 2-methyl-quinazolone~4 (1 g) paraformaldehyde (2 g),
piperidine (1 ml) and glacial acetic acid (2 Arops) was refluxed im
absolute alcohol (10 ml) for four hours., From the reaction mixture
part of the alcohol was distilled off whem a crystalline high-melting
solid (0,25 g) separated out, It was filtered and washed with alcochol.

It was sparingly scluble in water, alechol, dilute hydrochloriec
acid and dilute alkali, m.p. 325-7°C.

Analysiss Found = K = 14.764%
0103100252 reguires X = 14,733%.

Y

(43) Debenzylation in tho hydrochloride 2-methyl-3-benzyl-quina~

golone-4

The hydrochloride of 2-methyl-3-benzyle-quinazolone-4 (O.BIg) was
heated to 250°C and maintained at that temperature fer thirty minutes,
The product was then thoroughly washed with 5f sodium=-bicarbonate
solution, It was then taken up in alcohel, charcoal treated, and
diluted with water to obtain 2-methyl-quimasgolone-4 (150 mg)., Mixed
melting~point of this with an authentic sample of 2-methyl-quinazolone-4

proved the identity of the components,

The above experiment was repeated. The product was net iashed
with sodium-bicarbonate solution. It was orystallised from water
(m.p. 340°C with deep decomposition). Mixed melting-point of this with
an suthentic sample of the hydrechloride of 2e-methyl-quinazolone~4 showed

that the components of the mixture were identical with each other,
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(44) Preparatiom ef N-benzyl-quinazolone-4 {CXXXYT) ,
N-benzylation of quinazolone-4 was effected with bonzyl chlorido,

petassium hydroxide and acetone, just as in the case of 2-methyl~
quinazolene-4. The yield of CXXXVI was 47% (Bogsrtlos, employing
methanol instead of acetcne as solvent, reports 37.54). N-Benzyl-
quinazolone-4 was crystallised from alcohol, m,p. 116-8°C (Bogortlo6
reports 116°C; Baker98 and co-workers report 112-4°C),

Analysis: © Foumd «~ § = 11.7113
c153120N2 requires N = 11,87,

i

(48) Hydrochloride of CXXXVI

It was prepérod and purified just as the hydrochloride ef CVIII

was prepared and purified, n,p; 215.7°C,

Analysiss Found =N = 10,144}
Ci5H130N5C1l requires N = 10.28%,

[ 8

Unlike in the case of the hydrochloride ef 2-methyl~3-benszyl-
quimazolone-4, ne thermal debenzylation was observed at 250°C in the
case of the hydrochloride of CXXXVI.

(46) Preparation of 2-ethyl-3-benzyl-quinazolone-4 (CXXXVII)

The N-bengzylation of 2-ethyl-quinazolone-d4 was effected with benzyl
chloride, potassium hydroxide and acetome, just as im the case of
é-nathyl-quina:ololo-t. The yield of CXXXVII was 404, It was crystal-
lised from aqueous alcohol, m.p. 108-9°C,

Analysiss  Pound = C =77,52, H=6,2 , N = 10.69

Ci7H140Ng  requires ¢ = 77,27, H = 6,06, N = 10,65,

. k. L



(47) pPicrate of CXXXVII

Just as the picrate of the other cuimasolomes, the picrate of
CXXXVII was preparod. It was crystallised from aqueous alcohol,
m.p. 148=50°C,

Analysis: Pound - X = 13,79%3 the memohydrate ef the picrate -

CoaHpyOgNg Tequires K = 13.7%.

a } LA LT e B

(48) Hydrechloride of CXIXVII

The hydrochloride of CXXXVII was prepared fellewing the procedure
for the preparation ef the hydrochloride of 2-methyl-3g-3' 44! ~dimethoxy-
phonylethyl-guinazolono-4 (vide Experiment No,19), It was crystallised

from alcohol-benzenme mixture, m,p. 178-81°C,

Analysiss Found =~ N & 9,196}
 CypHygON,CL requires N = 9.32%.

L

As anticipated, no thermal debenzylation was observed at 280°C

#

in the case of the hydrochloride of 2.etiyl-3-benzyl-quinazolone-4.

(49) zgogar-tian of 2,3-dimethyl-quinazolone-4 (CXIX)
Methyl iodide (10 ml) in acetone (120 ml) was added slowly over

twenty minutes to a refluximg mixture of o-methyl-quinazolone-4 (4 g)
and powdered potassium hydroxide (6 g) in acetome (400 ml). After
refluxing the mixture for one hour, aceteme was distilled off, The
residue was diluted with water and extracted with chloroferm, After

Q4p54134RE SIL Shleroform, 2,3-dimethylquinazolone4 (3 g) was obtaimed,

G E N E -

- ——

m,p. 71°C (Beportodlo7 m.p. 72%C).

IR TR e gy Sy L



(50) Hydrochloride gg CXIx 7

The hydrochloride of CXIX was obtaimed by evaporating a solution
of CXIX 41n dilute hydrochloric acid to dryness, It was crystallised
from alcohol, |

Melting Poimts Melted around 255° with evolutiom of gas,
solidified around 260°C, and melted again around 300°C.

Analysiss Found - N=12,48f} the menohydrate ef the hydrochleride

C10H1300NoC1 Tequires N=12,265.

L

(51) Thermal demethylation in the hydrochleride of 2,3-dimethyl-
quinazolone-4

This was studied just as debenzylation in the hydrechloride ef
'2emethyl-3-benzyl-quinazolene~4 (Vide Experiment No.43), The product
of thermal demethylation ef the hydrochloride of CXIX, after purifica-
tiem, was found to be identical with the hydrechloride of 2-methyl=-

quinazolone~4,
(52) Preparatien of o-ethyl-3-methyl-quinagolone~4 (CXXXVIII)

This was prepared frem 2-ethyl-quinazolene-~4 following tho
procedure for the preparation of 2,3-dimethyl-quinazoleme-4, yield 93¢,
It was crystallised from agueous alcohol, m.p. 117-8°C (BoportedloB
m.p. 121°C).

(53) Hydrochloride of CXXXVIII
i This was prepared and purified just as the hydrochleride of

2,3-dinethy1-quinlzolone-4, m.p. 218-20°C,

12.54% 3
12.4%.

Analysiss Found - N

L L

- CyHyjaON,Cl  requires N
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Unlike in the ease of the hydrochloride ef 2,3-dimethyl-
quinazolone~4, no thermal demethylation was observed at 250°C in
the hydrochloride of 2-ethyl-3-methyl-quinazolone-4,
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