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Statemnent sand Objectives of the Problem

O L M ey T M o T e - - . - PO W e . Yl M - T A P - T -

The maltiple funciionality of the coumarins sffer u

ol

potentisl tr.asire of chemical resctivity, This prompted
the sutkgr to Synihesis 3,i-dihydrocoumarin by Bechmenns
condensation invelving P-nydroxy btiphenyl and E-bromoberz-
oylacrylic acid with the sim of investigation the behaviour
of this compound teward many nitrogen &nd carbom nucle-

ophilse ,

The atructures of the products were established

by the following

1) Correct anslytizal data .

2) Srpectroscopic studies (infrared and nuclear magnetic
resonance).

3) Some chemical resctions,
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SUMMARY OF THE DRIGINAL WORK
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SUmmnRY OF THE ORGINAL WORK

STUTIES ON & =-PYROWS DERIVATIVES

The condensetion of B-{P-bromo)}benzoylecrylicacid with
p-hydrogybiphenyl guve &ephenyl-3,4-dihydrecoumarin(I) &nd
p-bromobenzoic &cid- Compound I condensed with aldehydes

to give 3-arylidine-6-phenyl 3,4-dihydrocoumaring (ITu-d)

The rewmction of I with Grignerd reagenta gave G-~phenyl-
2-elkyl(eor &ryl)-2-hydroxy chroman derivetives (III a-f)
@lac the resction of I with ecrilonitrile gave B{t-phenyl-
3,4-dlhydrocounerin-3yl) propionic scid (V).

The compound I reacted with bromine in belling acetic

ucld to yield 6-phenyl-3-browmo-3,4-dlhydrocoumsrin (VI},

On the otherbund, I reacted with priuwwry sromatic
sminas to zive the corresponding 6-Phenyl-3,4-dihydro-2
{N-aryl)} iminochromuns {(VIIa-e), while the reactiom of
I with p-aminouzobenzene of 2-eamino pyridine gave 6-Fhenyl-
3,4 dibydro ¥{2-Pyridyl or 4-azo-beazenyl)-2-guinclinona
(VIII & wnd b). The resction of I with hAydruzine-hydrate
or semicerbazide yielded the corresponding 6t-phenyl-3,4-
dihydro-i (emino-or urido)-2-quinoclinone (IX a and b),
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In tiis study the author tenda io compure tre
resctivity of 3~ethyl {4-carboxy-6-P-bromopienyl-3,4
dihydra 2-pyronopyl) wcetate {x) which obtained vic
Wichael condensution reactions of P=-bromobenzoyl merylic-
pcid with diethylsuccinate wnd b-ohenyl-j, d-disvdiro-
coumﬁa}n (I) towards the cerbon and nitrozen nucleopnilau.
Thua Le obtained prrenc=l{substituted}-pvridazinones
(Xle and b} corresponding N-arylumides (XIII),’3-Vinyl-Ze-
pyrang derivaetives (XIVa=c), substituted wlkyl or eryl
butyl ketonea (AV z-e);from the reactions of (X) vwiis
hydraginea, «uwines, arometic mldehydes and/or sriznard

reagents reapectivelly .
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Coumarins

Coumarine are a clase of oxygen heterocyclie compounds
wnich may be regarded ss derivatives of 5,6-benzopyran-2-one
( I ) Thers ara three possible iscmers of benzopyranones
khese 8re chromong or 5,6-benzopyran-4-one{II) isocoumarin

or 3,4-benzopyran~2-cne (III) and 4,5 benzopyrsn=-2-one(iV).

]
<

(1) ' (II)

. $$1

{I11) (IV)

_§Enthesis ¢f Coumarinas

o T Y S S B ik W Y B S W - -

- e e e e e e Mt e - s e v

This clesgsic aynthesie was discoverad by Parkin; »

who prepared coumarin(I) snd scetyl coumaric aeid (V) by
heating salicylaldehyde with scetic anhydride and enhydrsus

sadium mcetata,
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CH

CHO Ac,0 S Q:

—_— QAC

oH ACONS QN0
(I) (V)

This method is especially smdvantageousd in thet there
ie no doubt about the orientation of the product, no

opportunity for the formetlon of the isomeriec chromones,

The perkin method h&s been wiafiel:ir2 used but there are
some limitations, the required o-hydroxyaldehydes &re not
alwayes easily cbtained and the yields of coumerirs &re
generally low, &lthougn 1+t 1s claimed that they are improved

by the addition of iodinej.

| =4
3-(p-Fluorophenyl) coumerin(VI)*+*7 vere prepared
by condensation p-fluorophenylscetic acid und/or its

egter with salicyleldehyde.

CHO
QCJH+P—F-C6H 4CH,CO0R — ‘
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3-Aminocoumsrin derivatives (VII]VE"'9 were prepared
by heating O~hydroxytenzaldehyde derivatives with glycine

and &cetic anhydride.

1 g CH_.COOH Rt 1 H
R CHO  JPe A€,0 Xy 2
zimz —r
R? OH 72 o
R R’
(VIT)

Perkin synthesis of 3,5-dihelo-2-hydroxybenzsldehyde with
ethyl phenylacetcoacetata geve the corresponding 5,7-
dihelo=3=-aubatituted ccumﬂrin{?III}lO.

CHO
N CDGHECEH5
+C B CH, G0 —
- b 0 0
3 CH,CO,Et
X=X = C1 , Br {VIIT)

Other fatty aliphati¢ acid anhydrides &nd salta may
be submtituted for the acetic mcid derivativea to give-=3-

substituted coumarin (1¥) 11»12
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CHO R'COQNe e B
I+ (Rrco),0 —
x H 00

(IX)

By somewhst similer resction of Knoevenlgellj'lﬁ

o=hydroxyaldehyde derivatives condenmse with compounda
containing ective methylene groups such as malonic acid,
diethyl malonste, end melenonitrile in presence of orgenic

base to yield 3-substituted coummrinse (I),

_ CHO S
) + CHEEE —
OH 0

I=CO (X)

17

pHy =CO,C Mz, =CN

Recently™ ', it wea found thet on refluxing eguimoler
amount of p-hydroxybenzaldehyde derivatives with

GEHEOECL}H:: ?-—— iﬂ'ﬂz in the presence of traces of scetic

CH
3 .
acid gave the oxacine (X1) and the coumerins (XTI}, =~
\ J
. !/\)
CHO X
1 T i I
B ﬁﬂ UOECZhS R
+ § -NH — . oo
on 4 2
CH E—

3
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