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Abstract. Basic ethers, 2-phenyl-3-(p-fl-dialkylaminoalkoxy)-phenyl 7(H) oxo furano- 
coumarin(VIa) and 9-methyl analog 2-phenyl-3-(p-fl-dialkylaminoalkoxy)-phonyl-9. 
methyl 7(H) oxo furanocoumarin (VIb) have been synthesised by condensing 
2-ph_enyl-3-p-hydroxyphenyl 7(H) oxo furanocoumarin (Va) and its 9-methyl analog 
(Vb) with appropriate fl-tertiary aminoalkyl halide in acetone-potassium carbonate. 
Va and Vb were obtained by demethylating the methyl ethers IVa and IVb res- 
pectively with pyridine hydrochloride. IVa and. IVb themselves were formed from 
Ihe alkali-induced cyclisation of the ketones IIIa and IIIb. Among the compounds 
tested for antifertility activity, the basic ethers 12", 14", and 18" wore found to have 
marked anti-implantation properties. 
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L Imroduetion 

The development of non-steroidal antifertility agents for human usage is gaining 
importance as no such agents are available now except the diethyl stilbestrol. 
An attempt has therefore been made to synthesise basic ethers of diphenyl 
fttranocoumarins. 

A number of organic compounds containing a triarylethylene structure have 
been shown to possess a marked effect on reproductive system (Lerner et al 
1958; Miqucl 1960; Fox et al 1964; Lednicer et al 1961). 

2,3-Diphcnyl benzofurans incorporate in their structure a triaryl ethylene 
group, though in rigid form endowed with antifertility activity; benzofurans 
(Bicoff et al 1958; L3ngman et al 1963; Singh and Kapil 1959, 1960) show 
estrogenic activity, derivatives of 2,3-diphenyl benzofurans exhibit marked anti- 
fertility activity. Grocer et al (1965) synthesised 2-phenyl-3-p-(fl-diethylarnino 
ethoxy)-phenyl-6-1nethoxy benzofvxan which showed antifertility activity. 

Another group of compounds possessing a cyclic triaryl ethylene group are 
2,3-diphenyl indenes (Lednicer et al 1965) which exhibit antifertility activity irt 
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rats. Based oa the steric structural relationship with 2,3-diphenyl indents, 3,4. 
diphenyl coumarins (Lednicer et al 1965) were reported to have exhibited anti- 
fertility activity as some of them were active at a dose of 0.1 mg/kg/rat/day. 
Fttrth~r supporting eviden,'e for the furanocoumarins activity was drawn from 
the observation of Pomashehenko (1967) that psoralen and isopsoralen prevent 
pregnancy in rats at a dose of 100mg/kg. 

On the basis of the above data it seemed worth Mille to synthesise basic ethers 
of diphenyl furanocoumarins and investigate their antifertility activity with a view 
to study their structure and activity relationship. 

It was hoped that these basic ethers of diphenyl furanocoumarin derivatives 
which contain both benzofuran and comnarin moieties in their structures, may 
show a pronounced and wider range of antifertility activity titan the simple 
diphenyl benzofuran and coumarin units. 

The synthesis of basic ethers of diphenyl furanocoumarins (Via, Vlb) was 
achieved, starting fi'om 7-hydroxycoumarin (IIa) (Dey et al 1934), 7-hydroxy-8- 
methylcoumarin (lib) (Sestmdri and Venkateshwarlu 1941) condensing them 
separately with a-chlorobenzyl-p-methoxyphenyl ketone (I) in acetone/potassium 
carbonate and cyclising the resulting ether (IIIa and b) with potassium hydroxide 
(0.1 N). The aqueous potassium hydroxide (0.1 IN-) is an effective cyclising agent 
(Kanakalingeswar Rao et al 1976) to synthesize linear furanoeoumarins. The 
resulting 2-phenyl-3-p-methoxyphenylT(It)oxofuro(3,2-g)(1)benzopyran OVa and b) 
were demethylated using pyridine hydrochloride. The resulting 2-phenyl 
3-(p-hydroxy)-phenylT(I-I)oxofttro(3,2-g)(1)benzopyran (Va and Vb) were refluxed 
with appropriate ]?-tertiary aminoalkyl halide to yield respective basic ethers 
(Via and b) (Scheme I). 

The physical eharaoteristics of the compounds synthesised are shown in table 1. 
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2. Biological activity 

(3omp~unds were assayed for aotiimplantation activity by the standard method 
(Lednicer et al 1965). In the basic ether series three of the compounds 12" 
14" and 18" are effective antiimplantation agents at a dose of 10mg/kg/day/rat 
post coitally. 

It was observed that relatively small structural changes have profound effect 
on the antiimplantation potency of compounds withirt the basic ether series. 

In all the basic ether series (table 1) from. compound 3 to 9, it is observed that 
displacement of 4'-It of compound (1) by dimethylamino ethyloxy, diethylamino 
ethyloxy, morpholiao ethyloxy, peiperidino ethyloxy, piperidino propyloxy res- 
pectively improves the antiimplantation activity by 25 to 50~o. Further, the 
comparison of compounds (table 1) 3, 5 and 9 with 12", t4" and 18" reveals 
that the introduction of-OkI3 group at position 9 of the compounds 3, 5 and 9 
has markedly improved the antiimplantation activity (50 to 100~). The com- 
pound 3 which is devoid of any antiimplantation activity at 10 mg dose has showed 
improved antiimplantation potency by 100~ by the introduction o f -C t t3  group 
at position 9. Further detailed investigations of these active compounds are under 
progress. 

3. Experimental 

3.1. 7-(1-phenyt-2-p-methoxyphenyl-2-oxo)-ethyloxy benzopyran : Cilia) 

An intimate mixture of 7-hydroxycoumarin (Dey et al 1934) (1.78g) and 
a-chlorobenzyl-p-methoxyphenyl ketone ( 2 . 6 g ) i n  acetone (150ml)was treated 
with anhydrous potassium carbonate (8 g). The mixture was refiuxed for 20 hr 
Then the potassium salts were filtered off and the excess solvent was removed. 
7-(1-phenyl-2-p-methoxyphenyl-2-oxo)-ethyloxy benzopyran crystals remained in 
the flask. The solid obtained was recrystallised from alcohol as shining needles. 
Yield: 3.4 g. m.p. 143~ I.R. v max (KBr) 1680cm -1 (acyl carbonyl), 
1710cn.. "-1 (lactone carbonyl). 

Similarly (IIIb) was prepared using 7-hydroxy-8-methylcoumarin (Seshadri and 
Venkateshwarlu 1941). 

3.2. 2-Phenyl-3-(p-methoxy)-phenyl 7 (H) oxo fitro (3,2-g) (1) benzopyran : OVa) 

Ilia (3.5 g) and 300 ml 0" 1 N aqueous potassium hydroxide solution were refluxed 
together for about 8 hr. Then the alkaline solution was cooled, filtered and the 
filtrate was acidified with dilute hydrochloric acid. The solid (IVa) obtained was 
washed well with water and crystallised from dioxan as shining needles. Yield: 
3.15g. m.p. 175~ 

Similarly (IVb) was obtained using (IIIb). 

3.3. 2-Phenyl-3-(p-hydroxy)-phenyl7(H)oxofuro(3,2-g)(l)benzopyran : (Va) 

I r a  (3-42g) and pyridine hydrochloride ( l l - 5g )  were refluxed for half an 
hour at 220 ~ 12, cooled and then mixture poured in water, washed and filtered. 
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2-Phenyl-3-(p-hydroxy)-phenyl 7(I-I) oxo fi,.ro (3,2-g) (1) benzopyran dried and 
crystallised f rom dioxan. Yield:  3 . 1 g .  m.p. 228~ I .R.  3300cm -1 (4'- 
hydroxyl) ; 1710 cm -x (lactone carbonyl). 

Similarly (Vb) was obtained f iom (IVb) as above. 

3.4 .  2-Phenyl-3-(p-[I-tertiaryaminoalkoxy)-phen)4 7(H) oxo fi~ro (3,2-g) (1) benzo- 
pyran: (Via and VIb) 

A mixture of  appropriate  fl-tertiary aminoalkyl halide hydrochloride (0.001 mol), 
2-phenyl-3-(p-hydroxy)-phenyl 7(1-I) oxo faro (3,2-g)(1) benzopyran and its 9- 
methyl analogue (0.001 mol) freshly ignited potassium carbonate (5 g ) a n d  dry 
acetone (150 ml) was refluxed for 24 hr. After the removal  of  the excess acetone, 
the mixture was treated with cold water and the solid separated out was filtered, 
washed with 3 ~  aqueous sodiv.m hydroxide and water successively. I t  was crystal_ 
lized f rom dioxan-water. 

Acknowledgement 

BR is grateful to the University Grants  Commission, New Delhi and Y G  to the 
Council of  Scientific and Industrial  Research, New Delhi, for fellowships. The 
authors also thank, Prof. K Koteswara Rue, Principal, Regional Engineering 
College, Warangal,  for providing facilities. The authors are thankful to 
Dr  Sadiq ttussain, Regional Research Laboratory ,  Hyderabad,  for spectral 
analysis. 

References 

Bickoff E M, Lyman R L, Livingston A L and Booth A N 1958 J. Am. Chem. Soc. 80 3969 
Dey B B, RaoR t[ R and Seshadri T R 1934 J. Indian Chem. Soc. 11 746 
Fox H H, Ghas J T, Lee H L and Boris A 1964 J. Med. Chem. 7 696, 790 
Grover P K, Chavla H P S, Nityanand, Kamboj V P and Amiya B Kar 1965 J. Med. 

Chem. 8 720 
Kanakalingeswar Rao M, Pillai K K and Rajagopal S 1976 Prec. Indian Acad. ScL A82 
Lednicer D, Babcock J C, Lyster S C, Strecki J C and Duncan G W 1961 Chem. Ind. 

(London) p. 2098 
Lednicer D, Babcock J C, Marlatt P E, Stanley Lyster C and Duncan G W 1965 J. Med. Chem. 

8 52 
Lednicer D, Stanley C, Lyster and Duncan G W 1965 J. Med. Chem. 8 725 
Lerner L J, Holthans Jr F J and Thomson R 1958 Endocrinology 63 295 
Longeman W, Cavagna G and Tesolini G 1963 Chem. Bet. 96 1680 
Miquel L F 1960 Tetrahedron 8 205 
Pomashehenko V A I967 Farmokal Alkaloidov, Glykozidov p. 226 
Seshadri T R and Venkatcswarlu 1941 Prec. Indian Acad. Sci. A14 297 
Singh H and Kapil R S 1960 J. Indian Chem. Soc. 37 695 
Singh H and Kapil R S 1959 J. Org. Chem. 24 2064 


