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SYNTHESIS OF NEW COUMARIN - 7 - DERIVATIVES
WITH EXPECTED ANTIMICROBIAL ACTIVITY.

By
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ABSTRACT

New heterocyclic derivatives of 7-hydroxy-6-methoxycoumarin (1)
have been synthesized. The heterocyclic thiazolidone, oxadiazole, triazole
and thiadiazole derivatives were synthesized by the cyclo-condensation of
hydrazide (IIl). The antimicrobial activity of the new compounds was

estimated.

INTRODUCTION

Several coumarin derivatives possess pesticidal, fungicidal,
anticoagulant and bacterial activities""?. 7-0-Ether of 7-hydroxy-coumarin
and substituted hydrazides possess various biological activity(lo'ls)'
Moreover, oxadiazoles, triazoles and thiadiazoles are known to possess
16-23)

hacteriocidal activities(
bacteriocidal fies

In view of the biological properties of hydrazides and various nitrogen
heterocyclic compounds, it was of interest to synthesize various coumarin
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derivatives having the above moieties incorporated in it starting with the

naturally occurring scopoletin (6-methoxy-7-hydroxycoumarin).

DISCUSSION

Scopoletin (6 - methoxy - 7 - hydroxycoumarin) (I) is a naturally
occurring compound®® occurring in roots of Scopolin Japonica Maxim. It

©5) . 26).

was synthesized by Crosby'“”’ and Desail

The reaction of 6-methoxy-7-hydroxycoumarin (I) with ethyl
chloroacetate was carried out in the presence of anhydrous potassium
carbonate in dry acetone giving rise to ethyl (6 - methoxy - 7 -
coumarinyloxy) acetate (II). Treatment of (II) with hydrazine hydrate in
ethanol led to the formation of 6 - methoxy - 7 - coumarinyloxy acetic acid

hydrazide (III) (Scheme 1).

The IR spectrum of compound (II) showed characteristic absorption
bands (cm™) at 1710 (CO - lactone), 1740 (CO - ester), and 1190 (C-O-C).
Also the IR spectrum of (III) showed bands (em™!) at 1720 (CO - lactone),
1690 (CO - amide), 3290 (NH), 3300 & 3340 (NH,) and 1190 (C-O-C)

beside, the other characteristic bands.

Condensation of the acid hydrazide (III) with different aromatic
aldehydes namely, benzaldehyde, p - methoxybenzaldehyde, p - chloro -
benzaldehyde or p - nitrobenzaldehyde in ethanol and few drops of glacial
acetic acid gave the correspnding Schiff's bases (IV, ), respectively

(Scheme 1). The structure of the obtained compounds was confirmed by
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their correct elemental analysis, IR and 'H - NMR spectra. The physical and

analytical data are illustrated in Table (1).

The IR spectrum of compounds (IV, ,) showed absorption bands

(em) at 1720 - 1730 (CO - lactone), 1680 - 1690 (CO - amide), 1180 - 1190
(C-0-C)and 1570 - 1590 (C =N).

The 'H - NMR spectrum (DMSO - d;) of compound (IV ) revealed
signals (6 = ppm) at 8.6 (1H, s, CH = N), 7.5 - 7.6 (7H, m, aromatic), 7.8
and 7.9 (2H, dd, coumarin H - 3 and H - 4), 42 (3H, s, OCH,) and 5.2 (ZH,
s, 0-CH,).

Cyclocondensation of the Schiff's bases (IVa_ d) with mcrcaptgz}cetic
acid in dioxane afforded the subsituted - 1, 3 - thiazolidone den’vz'iti'"ves

(Va_ d), respectively (Scheme 1).

The IR spectra of compounds (Va' d) showed absorption bands (cm’!) at
1720 - 1740 (CO - Icatone), 1670 - 1690 (CO - amide), 1650 --1660 (CO -
thiazalidone), 990 - 1000 (C - S - ), 1170 - 1190 (C - O - C) and 3450 -
3470 (NH).

The 'H - NMR spectrum (DMSO - d;) of compound (V ) revealed
signals (8 = ppm) at 5.9 (1H, s, thiazolidone), 5.0 (2H, s, thiazolidone), 5.3
(2H, s, O - CH,), 42 3H, s, OCH,), 7.2 - 7.4 (6H, m, ArH) and 7.6 & 7.8
(2H, dd, H - 3 and H - 4 coumarin).

On the other hand, treatment of the acid hydrazide (III) with phenyl
isothiocyanate or tolyl isothiocyanate in ethanol and in the presence of few

drops of glacial acetic acid gave the corresponding (6 - methoxy - 7 -
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coumarinyloxy) acetic acid - N - (phenyl or p - tolyl) hydrazine
carbothiamides VI and VI, respectively (Scheme 2).

Cyclocondensation of (V1) and / or (VL) with iodine solution in
sodium hydroxide led to the formation of 2 - arylamino - 5 - substituted - 1,

3, 4 - oxadiazole derivatives (V IIa) and (V IIb), respectively (Scheme 2).

The IR spectra of VIIab showed absorption bands (cm'l) at 1710 &
1730 (CO - lactone), 3400 and 3390 (NH), 1170 and 1190 (C - O - C), and
1560 and 1570 (C =N).

The 'H - NMR spectrum (DMSO - d) of compound VII revealed
signals (0 = ppm) at 5.1 (2H, s, O - CH,), 4.3 (3H, 5, OCH,), 7.4 - 7.5 (7H,
m, ArH) and 7.6 and 7.8 (2H, dd, H - 3 and H - 4 coumarin).

Also, cyclocondensation of the carbothiamide VI and / or VI using
4N sodium hydroxide gave the corresponding 1, 2, 4 - triazole - 3 - thiones
VI and VIIL, respectively (Scheme 2).

The IR spectra of compounds VIIIa,b showed absorption bands (cm‘l)
at 1720 - 1725 (CO - lactone), 1250 & 1240 (C - O - C), 2420 & 2430 (SH),
1570 & 1560 (C = N), 3300 & 3330 (NH) and 1160 and 1150 (C = S). The
bands 3300 (NH) and 1160 (C = S) showed the predominance of the thiol

form confirmed the tautomeric mixture.

The 'H - NMR spectrum of compound VIIIb (DMSO - d6) revealed
signals (8 = ppm) at 2.3 (3H, s, CH3 - tolyl), 4.9 (2H, 5, 0 - CH,), 4.1 (3H, s,
OCH3), 7.2 -7.3 (4H, m, ArH), 6.7 and 6.9 (2H, s, H - 5, H - §, coumarin)
and 7.5 and 7.6 (2H, dd, H - 3, H - 4 coumarin).
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Moreover, the cyclocondensation of the carbothiamide VI_and / or VI
using orthophosphoric acid gave the corresponding 2 - arylamino - 5.-
subsituted 1, 3, 4 - thiadiazole derivatives (IX ) and (IX), respectively
(Scheme 2). | .

The IR spectra of compounds IX and IX, shov;/ed absorj)tion bands
(cm™) at 1730 - 1735 (CO - lactone), 1250 - 1260 (C - O - C), 1550 & 1570
(C=N), 1100 and 1090 (C - S - C) and 3340 - 3390 (NH).

The 'H - NMR spectrum of compound (IX ) (DMSO - d) revealed
signals (& = ppm) at 5.2 (2H, s, O - CH2), 4.3 (3H,_ S, OCH3), 72-75 (7H,
m, ArH) and 7.6 & 7.8 (2H, dd, H - 3, H - 4 coumarin).

EXPERIMENTAL

Melting points were taken in open capillary tubes on Stuart Scientific
Melting Point SMPI (U. K.). The compounds were checked by TLC. IR
spectra were recorded on Karl Zeis IMR 16 spectophotometer and Mattson
1000, FTIR spectrophotometer. The IH - NMR spectra were determined on
Jeol EX - 270 MH, spectrometer using TMS as internal standard.

1) Ethyl (6 - methoxy - 7 - coumarinyloxy) acetate (II) :-

To a mixture of 6 - methoxy - 7 - hydroxycoumarin(l) (0.01 mol) in

00 ml dry acetone and 1.4 g anhydrous potassium carbonate, (0.012 mol)

[

f ethyl chloroacetate was added. The reaction mixture was refluxed on

=}

water bath for 16 h then filtered while hot. The solvent was evaporated to 1 /

3 of its volume and the found solid after cooling was collected and
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crystallized from chloroform - methanol to give the title compound in about

70% yield.
2) 6-Methoxy-7- coumarinyloxy acetic acid hydrazide (III) :-

To a solution of compound II (0.005 mol) in 50 ml absolute ethanol,
0.005 mol (98 %) of hydrazine hydrate was added. The reaction mixture was
left for 2 days at room temperatuer. The formed solid material was filtered
off, air dried and crystallized from ethanol to give the title compound in a

yield about 55 %.

3) N-(substituted-benzylidene) (6-methoxy-7-coumarinyloxy)
acetic acid hydrazone (IV, _ ) :-

A solution of the hydrazide (III, 0.001 mol) in 20 ml ethanol was
warmed, cooled and to it the appropriate aromatic aldehyde (0.001 mol) and
a few drops of glacial acetic acid were added. The mixtrure was refluxed for
8 h and the separated solid, after cooling, was filtered off, washed with cold
ethanol and crystallized from glacial acetic acid to give the title compounds

in yield about 50 - 60 %.

4) 7-[(2-substituted-phenyl-4-oxo0-3-thiazolidinyl carbomoyl)
methoxy]-6-methoxycoumarin (V, _,) :-

A mixture of IV, (0.001 mol) and thioglycolic acid (0.01 mol) in
dioxane (15 ml) was refluxed for 7 - 9 h. The solvent was distilled off under
reduced pressure and the reaction mixture was cooled and extracted with 5%
sodium bicarbonate solution. The bicarbonate extract was acidified with

diluted hydrochloric acid and the resulting solid was filtered off, washed
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with water and crystallized from dimethyl formamide to give the title

compounds in yield about 35 - 40 %.

5) 7-[(2-Methoxy-2-0x0-2H-1-benzopyran-7-yl) oxy] acetic
acid-2-[(4-substituted phenyl)-amino) thioxomethyl]
hydrazide (VI _ ) :-

A solution of phenyl or tolyl isothiocyanate (0.001 mol) and hydrazide
(11, 0.001 mol) in 20 ml absolute ethanol and few drops of glacial acetic acid
was refluxed for 7 h. The reaction mixture was cooled, filtered and then the
solvent was rémoved under vacuum. The yielded product was crystallized

from dioxane to give the title compounds in yield 40 and 45 %.

6) 2-Arylamino-5-[(6-methoxy-2-oxo-2H-1-benzopyran-7-yl)
methoxy]-1, 3, 4-oxadiazole (VIL ) and (VIL)) :- '

To the carbothiamide (VI, 0.001 mol) dissolved in minimum quantity
of ethanol was added 6N sodium hydroxide (15 ml). A 5 % solution of
iodine in potassium iodide was then added dropwise and the reaction
mixture was kept at room temperature. The addition of iodine solution was
continued till the colour of iodine persisted and the reaction mixture was
refluxed for 5 h on a water bath (70 - 80 °C). On cooling, the separated solid
was filtered off, washed with water, air dried and crystallized from

methanol-chloroform to give the title compounds in yield 30 and 35 %.
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7) 5-[(6-Methoxy-2-o0x0-2H-1-benzopyran-7-yl) methoxy]-2,
4-dihydro-4-subs. phenyl-3H-1, 2, 4-triazole-3-thiones
(VIL) and (VIIL) :-

A mixture of the carbothiamide (VI, 0.001 mol) in 4N sodium
hydroxide (20 ml) was refluxed for 4 h. The reaction mixture was cooled
and then neutralized with diluted hydrochloric acid. The formed solid was
filtered off, washed with water, air dried and crystallized from chloroform to

give the title compounds in yield about 35 %.

8) 2-Arylamin0-5-[(6-methoxy-2-oxo-2H-1-benzopyran-7-yl)
methoxy]-1, 3, 4-thiadiazoles (IX ) and (IX}) :-

To (0.001 mol) of carbothiamide VI, was added gradually while
stirring, 5 ml orthophosphoric acid and the reaction mixture was heated at
110 - 120 °C for 6 h. After cooling, the reaction mixture was neutrallized
with ammonia solution. The formed solid was filtered off, washed with
water, air dried and crystallized from chloroform - ethanol to give the title

compounds in 30 % yield.
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9) Antimicrobial Activity Test :-

The prepared compounds were tested against two local strains of G -
positive and two strains of G - negative bacteria, and two strains of fungi.
The antimicrobial activity was performed using the disk diffusion

method®?,

From the data obtained, it was noticed that, the Schiff's bases IV_,
possess moderate activity towards each of Gram - positive bacteria (Bacellus
subtilis and Staphylococus aureus) and fungi (Asperg‘illusn flavus ;nd
Aspergillus niger) and inactive towards the Gram - negative bacteria
(Escherichia coli and Proteus mirabilis). On the other hand, the
thiazolidones V_ , possess moderate activity towards each of Gram -

positive, Gram - negative bacteria and high activity towards fungi.

Moreover, it was noticed that the oxadiazoles VIIab triazoles VIIIa b

and thiadiazoles IXa’b possess moderate activity towards Gram - positive

bacteria, inactive towards Gram - negative bacteria and possess high activity

towards fungi.
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Table (1): The physical and analytical data of the prepared compounds.

Compd. “‘M.formula { Mp- 1" -~ Analysis Caled./Found
. No. | M. wt. {1 - °C... | C% H% N% -}

1 | ClHOs 163-65 60.43 5.03 .

co L 378 : 60.50 5.00 -
1 Cy.H12N,04 130-42 54.54 4.54 10,60
264 54.15 4.60 10.30

v, CioH,aN2O, 210-12 64.77 4.54 7.95

- 352 64.90 4.30 7.50

v, CaoH1sN206 218-20 62.82 4.71 1.32

' 382 62.63 4.50 7.10
V.- | CoHisCIN;Os 278-80 58.99 3.88 7.24

. 386.5 59.30 3.10 6.90

1V, CaHy<NyO; 260-62 57.43 3.77 1057
397 57.90 3.80 10.30

Vv, C1HisN;O6S 110-12 59.15 4.22 6.57
426 59.30 4.10 6.30

Vi CpH1aN, 058 120-22 57.89 438 6.14
456 57.50 4.60 6.00

V. Ca1H,:CL N,O6S 118-20 54.72 3.69 6.08
460.5 54.50 4.00 5.80

Vi CyH;'N;OuS - 230-32 53.50 3.61 8.91
. 471 53.20 3.50 8.70 .
Vi, CioH11NLOSS 180-82 57.14 4.26 10.52
399 57.00 4.00 10.10

Vi, CaoHisN; 058 215-17 58.11 4.60 10,16
413 57.90 4.20 10.00

Vi, CoHy N3O 130-32 62.46 4.10 11.50
365 62.10 4.00 11.10

Vil, CoH11N;Os 145-47 64.00 4.53 11.20
375 63.80 4.30 11.00

Vili, CioH;sNyOLS 272-74 59.84 3.93 11.03
381 60.00 4.10 10.80

VIli, CaoH11N3O4S 213-15 60.75 430 10.63
395 61.00 4.10 11.00

1X. CioHisN:O.S 215-17 59.84 3.93 11.02
381 59.50 3.49 11.00

X, CaoH1 N3OS 235-37 | - 60.75 4.30 10.63
395 60.45 4.60 10.90

32




Mandour, AH.

REFERENCES

1- Franz, E.; Klaubo, E. and Hammann, L, Ger Pat. 3 012 642 / 1981, [C.
A., 96, 14276 (1982)].

2- Reddy, Y. D. and Somayayulu, V. U., J. Indian Chem. Soc., 58, 599
(1991).

3- Bourgain, R. H.; Oriessche, V. and Smith, P., Arch. Inst. Pharmacodyn.
Ther., 195, 240 (1972).

4- Kao, A. K.; Kaju, M. S. and Raju, K. M., J. Indian Chem. Soc., 58, 1021
(1981). |

5- Sengupta, A. K.; Sen, S. and Srivastava, V., J. Indian Chem. ‘Soc., 60, 710
(1989).

6- Ismail, I. I.; Mandour, A. H. and Omar, M. T., Bull. NRC, Egypt, 14 (13),
179 (1989).

7- Nofal, Z. M.; Mandour, A. H. and Nassar, M. L., Egypt J. Chem., 33 (6),
509 (1990).

8- Abd-Fl-Hafez O. M.; Mandour, A. H.; Khattab, A.; Nassar, M. L. and
Kubecy, T., Egypt. J. Pharm. Sci., 35 (1 - 6), 113 (1994).

9- Mandour, A. H.; Ahmed, kh. M.; Nassar, M. I. and El-Bazzza, Z. E.,
Egypt. J. Pharm. Sci., 36 (1 - 6), 71 (1995).

10- Raison, O. G. and Stander, O. D., Brit. J. Pharmacol., 10, 191 (1955).

11- Bousch, R., Ger, Pat. 2 326 783/ 1973 [C. A., 80, 70518 (1974)].

33



Synthesis of New Coumarin -7- Derivatives With Expected .......................

12- Bhamaria, R. P.; Bellap, A. and Dehliwal, C. V., Indian J. Exp. Biol., 6,
61 (1969).

13- Tabada Chemical Industries, C. A., 61, 12007 (1964).
14- Kaugers, G., US Pat. 3 745 215/ 1973 [C. A., 79, 78412 (1973)].

15- Draber, W.; Buechel, K. H.; Hammanu, I. and Frohberger, C., Ger. Pat.
2113997 /1972 [C. A., 78, 15844 (1973)]. ‘

16- Hussain, M. L. and Shuklu, M. K., J. Indian Chem. Soc., 55, 826 (1978).
17- Gupfa, A.‘ K. aﬁd Misra, H. K., Indian J. Chem., 17 B, 185 (1979)_.

18- Etablissement, V., Fr. Demande 2 356 656 / 1978 [C. A., 89, 168587
(1978)].

19- Sengupta, A. and Gupta, A., Indian J. Chem., 22 B, 263 (1983).

20- Lina, M. and Hausa, P., J. Inst. Chem., 61 (6), 2301 (1989), C. A., 114,
42665 (1991).

21- Abdel-Rahman, A. E.; Awad, I. M. and Bakhite, E. A.; Phosphorus,
Sulfur, Silicon and Relat. Elem., 48 (14), 289 (1990), C. A., 113, 15233
(1991).

22- Wagner, j.; Kamecki, J. and Leitner, S., Pharmazie, 30, 804 (1975).

23- O'Neal, J. B.; Rosen, H.; Russell, P. B.; Adams, A. C. and Blumenthal,
A.,J. Med. Pharm, Chem., 5, 617 (1962).

24- Eykman, S., Ber., 17, 111, 442 (1884).

34



Mandour, A.H.

25- Crosby, R., J. Org. Chem., 26, 1215 (1961).

26- Desai, B. and Desai, R., J. fndian Chem. Soc., 40, 456 (1963).

27- Gould, J. C. and Bowie, J. M., Edinb. Med. J., 59, 178 (1952).

35



Synthesis of New Coumarin -7- Derivatives With Expected .......................

Ch!ll-‘gﬁ -V VY| aﬂg{ﬂ? G:III'"I’"." 5 ;. .2
Lesisdl ass ol Lal gigull

odia dala Jule
ALl — typmall gl 3,0 — Luasal] sl g

Yk gl B onplasSll Sussall @@Ll Gass sudsld oF Sadl bia
gl S eoli 55K pa (D) fylasS (uapash = V = (puaSlaa — N ol 3
g oasn Jelity silf () chlall han . dnybasS puaSsh = V = sl = 3
(L) syl pued! paatalt
i GBS e Jganll o5 Lalag ¥ cliadi) Gan g (TID) oSOU G
Leilaie yadll Lilall agyss phad JoSlagalll Gaala po Lsilsa o3 il (IV o)
(V) sl gaulyal
bilualinnt daisé g (1) anslhaad) Gaolall Jolis o3 sid (g2 Lali Gay
(VL 1) sl Wiy I 0 US 50 2500 ol @ lluasilia’n] dalsha of
oo 70 sl dslas gl iaa] ok e elly Lpsilym 5 43 5,081 Ly
(VI ) dsplsbaSyl — € 5 ) aliSpe sl posageall s gyana
S gea gsbae £ plae Tacolss (VL) o (VL) sy GSOU Ualaa ey
(VI p) dsslasi = €Y A aliSa e dsaaall 43 ppiseall
aaln Tl (V1) 51 (VI gy osSobt Lallacs e s3] 2l g
(X, ) bl — €9 ¥ gV alSe e Jpuand! a3 clysbousisdyd)
sl cpill elliSy o paall a3 Lat¥) Lacalss LSl LS, ] o3 sy
gl el aukalial)
ploall by Lmnge LS (o p (37 Gy (o Basiall oyl Dy 3 15udly
dud Llleyi Uacgyio Lileli SlLSHL oda aad o aag dis aibiphill e ane e IS,
olgsSakl sla
36



