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Abstragt - Title compounds have been synthesised by the conden~
satlon of 4-hydroxyecoumarins with 1isoprene followed by dehydro-
genatlion with DIN.

2,2-D1mathy1-2ﬂ,5H-pyrano[3,2-0] [l]benzopyran-s—ones g) (ecoumarins having a
2,2-~dimethylpyran ring attached at 3,4-positlon) are natural ocmpoundsl of very
recent orlgin, The structures of all such compounds have been assigned, only on
the basls of spectral studies and no synthetlc evidence has been provided so far.
Bohlmaun et al.l desceribe that blogenetically, these coumarins can arlse by
C-prenylation of appropriate 4-hydroxyeoumarin to give corresponding 3-(3,3-
dimethylallyl)-d-hydroxycoumarins followed by oxldative ring closure (Chart-I).

In this context the co-occurrence of corresponding 3-(3,3-dimethylallyl)-4-

hydroxycoumarins in the same plant 1s of significancel.

R

(1)

{Chart-I) :

A convenient route for the synthesis of these compounds may also involve the same
approach 1,e, C-prenylation of 4-hydroxycoumarins and then conversion to &,2-
dimethylpyranc compounds, FEarlier attempts towards C-prenylation of 4-hydroxy-
2,3

coumarins led to cyeclised products having a five membered ring at 3,4-posltlon.
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Only in one case, 2,2—dimethy1-2H,5H—pyrano[3,2—G} [l]benzopyran—s-one was

obtalned in 10% yield, when 4-hydroxycoumarin was condensed with 3-shlore-3-
methylbut-l-yne In presence of sodium hydride in inert atmosphere of nitrogen
using dimethylformamide as the solventz. Recently, we have developed a very
convenlient method of c-prenylation4’5 which Involves the direct condensation of
phenollc compounds with isoprene in presence of orthophosphoric acld (85%), To
check the versatllity of this resctlon, we have carried out the C-prenylation

of 4-hydroxycoumarins under ldentical conditions. The resulting 3,4-dihydro-
2,2-dimethy1-2H,SH-pyrano[a,2-c][1]benzopyran-5-ones are dehydrogenated with
DD} to give the title compounds in good yield,

Thus, the condensation of 4-hydroxy-7-methoxycoumarin with isoprene in presence
of orthophosphoric acid (85%) at 35-40% gave a mixture of two products A & B
{ratlo 4:3; overall yleld 85%) which were separated by column chromatography
over sllica gel. Compound (A) obtained on elution with benzene-petroleum ether
{1:1), showed the absencs of a free hydroxy group at 4-position (ilasoluble in
5% aq. sodium carbonate solution) and 1ts elemental analysis indicated the
Introductlon of one iseprene unit. In its IR spectrum a strong band at 1710
eml indlcated that the >c=0 of coumarin is intaet, Its 1H-NMR spectrum showed
the presence of a chroman ring [5 1.41(6H,s); 1,82 and 2.53 (each 2H, each t,
J=7Hz)] along with a singlet of three protons at 3,81 for -0CH; and the aromatic
protons appeared at 6,72(1H, d, J=RHz); 6.78(1H, dd, J=BHz, 2Hz) and 7.63(1H, d,
J=8Hz}. On this basis 1t was assigned the structure 3,4-dihydro-8-methoxy-2,2-
dimethyl-EH,SH-pyrano[a ,2-C] [1]benzopyran-5-one (2).

The second compound (B) obtalned on elution with benzene, was found te be
isomerle with compound A on the basis of elemental amalysis, Its IR showed a
strong peak at 1620 cm™' indicating the presence of >C=0 of Y -pyrone. Its
1p.mR also showed the presence of one chroman ring [5 1,44(6H,38); 1.83 and

2,62 {each 2H, each t, J-—-’?Hz)]. The signal for one aromatlec proton was shifted
downfield to 8,06 az compared to that at 7,63 in compound A. So 1t was assigred
the alternate structure, 2,4-dihydro-8-methoxy-2,2-dimethyl-2H,6H-pyrano [2,3-b]-
[1]benzopyran-5-one (9_\) .

The compound (2) on dshydrogenation with DD} in refluxlng benzene gave a

product (C) 1nw70% yvield, 1Its IR showed absorptlon at 1710 cm'l and lH-NMR
indicated the presence of a chromene ring [5 1.51(6H,s}; 5.38 and 6.44(each 1H,
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each 4, J=lOHz)] along with other signals, GSo 1t was assigned the structure

8-methoxy-2,2-dime thy1-24, 5H-pyrano | 3,2-C][1)benzopyran-5-one (4).
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Similar results were obtained when the reactlion was extended to other 4-hydroxy-

coumarins. Thus 4-hydroxycoumarin gave a mixture of two products _§ and 6.

4-Hydroxy-7,8-~d1methoxycoumarin afforded 7 and 8, and 4-hydroxy-7-methoxy-8-

methylecoumarin afforded 2 and ]}C\J. Simllarly 4-hydroxy.6,7-dimethoxycoumarin

vlelded a mixture of }‘1 and 12. All these products were separated by column

chromatography over silica gel and characterlsed on the baslis of elemental

analyesls, IR and LH-NMR spectral data,
DI gave 13,14,15 and 16 respectively
spectral data of all these compounds,

Table-1: Compounds 2-16 prepared

Dehydrogenation of 5,7,9 and 11 with

Table-1 summarises the yield, mp ard

Compound®  Yield?  mp® IR TH-MR (CDCLo/THS)
Q
(%) o) Ker . -1
max o0 § (ppm)
2 48,0 99-101 1710 1.41(s,6H); 1.82 and 2.53(each t,
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J=7Hz, each 2H}; 3.81(s,3H); 6.72
(d, J=2Hz, 1H, H-7}; 6,78(dd,
J=8Hz, 2Bz, 1H) and 7.63(d,
J=8Hz, 1H).
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1.44(s,6H); 1.82 and 2,62(sach t,
J=7Hz, each 2H); 3,84(s, 3H); 6.74(d,
J=2Hz, 1H); 6.86(dd, J=8Hz, 2Hz, 1H)
and 8,06(d4, J=8Hz, 1H),

1.41(s,6H); 1,84 snd 2,55(each t,
J=7Hz, each 2H}; 7,06-7.42(m, 3H) and
7.66(dd, J=8Az, oHz, 1H),

1.46(s,6H); 1.83 and 2,61(each %,
I=7Hz, each 2H); 7.25-7,60(m,3H) and
8,16(dd, J=RHz, 2Hz, 1H),

1,41(s,6H); 1.82 and 2.53(each t,
J=7H4z, each 2H}; 3,90 and 3,93{each s,
each 3H); 6,79 and 7,41(each 4, J=8Hz,
each 1H),

1.44(s,6H); 1,82 and 2.61(each t,
J=7Hz, each 2H); 3.94(s, 6H); 6.94 and
7.86(each d, J=BHz, each 1M).

1.41(s,6H); 1,83(t, J=7Hz, 2H); 2,25
(s, 30); 2,54(t, J=7Hz, 2H); 3.81(s,
30); 6.70 and 7.50(each &, J=8Hz,
each 1H),

1.42(s, 6H); 1.82(t, J=7Hz, 2H); 2.27
{s, 3H}; 2,62(t, J=7Hz, 2H); 3.92(s,
3H)s; 7.25 and 8,00(eack 2, J=8Hz, each
1H).

1.45(s, 6H); 1,84 and 2,56(each t,
J=7Hz, each 2H); 3,85(s, 6H); 6,71 and
7.02(each s, each 1H),

1.45(s,6H); 1,83 and 2.61(each t,
J=7Hz, each 2H); 3,92 and 3,94(each s,
each 3H); 6,84 and 7,59(each s, each
m).

1.51(s, 6H); 3.81(s, 3H); 5.38 and
6.44(each 4, J=10Hz, each 1H); 6,70(d,
J=gHz, 1M); 6.76(dd, J=8Hz, 2Hz, 1)
and 7,58(d4, J=8Hz, 1H).

1.62(s, 6H}; 5.41 and 6,47(each 4,
J=10Hz, each 1H}; 7.08-7.38(m, 3H) and
7.69(dd, J=g8Hz, 2Hz, 1H),

1.51({s,6H}; 3.94 and 3.96(each s, each
3H); 5.46 and 6,52(each 4, J=10Hz, each

—226—



HETEROCYCLES, Vol 22, No 2, 1984

1H); 6.86 and 7.48(each 4, J=8Hz, each
1H)

15 80.0 161-162 1700 1.53(s,6H); 2.29(s,3H); 3,90(s,3H);
5.44 and 6,49(each 4, J=10Hz, each 1W);
6.79 and 7,58(each 4, J=9Hz, each 1H).

16 70.0 135-136 1605 1.51(s5,8H0); 3.89(s,6H); 5,40 and 6,46
(each 4, J=10Hz, each 1H); 6.73 and
7.05(each s, each 1H).

a, Satisfactory mlercanalysis obtained for all the products,
b. Ylelds for the compounds 2,3,5-12 are based on corresponding 4-hydroxy-
coumarin whereas for 4,13.16 are w.r.t. 2,5,7,2 and 11, respectively,

¢, MNot corrected,
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