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A VFRSATILE ROUTE FOR THE SYNTHESIS OF 3-(1',1'-DIMLTEYLALLYL)COUMARINS
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ABSTRACT Synthesis of 3-(1',1'-dimethylallyl}herniarin and 3-(1',1'-dimethylallyl)desmetho-
xyherniarin has been carried out by a versatile route

Puring the last few years, a number of coumarins having a 1,1-dimethylallyl unit at
position 3 have been 1solated from natural sources and many of them have been found to
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possess hypotenswe1 and spasmolyt1c2 activities The structures of these coumarins have
been assigned on the basis of spectral studies only The only method4-6 recorded 1in litera-
ture for the synthesis of 3-(1',1'-dimethylallyl)coumarins 1s by the most unusual triple
Claisen rearrangement of 7-(3',3%'-dimethylallyloxy)coumarin derivatives in which a number of
products are formed and yields are very poor {5-14%) In view of this 1t was considered of
interest to develop a convenient method for their synthesis in order to provide synthetic
evidence for their structures In the present communication, we report a facile route for
the synthesis of such coumarins in good yields

As a test case, the synthesis of 3-(1',1'-dimethylallyl)desmethoxyherniarin (1} has
been carried out starting from 4-(3',3'-dimethylallyloxy)coumarin (2). Coumarin 2 was
prepared by reaction of 4-hydroxycoumarin with l-bromo-3-methylbut-2-ene in acetone 1in
presence of anhyd. potassium carbonate, (yield 40%), m p 98-99° (11t.z mp 98—990) Claisen
rearrangement of 2 in acetic anhydride in presence of sodium acetate (2 hr reflux ) afforded
4-acetoxy-3{1',1'-dimethylallyl)coumaran (3, yield 95%), m p.102-103 (11t.z mp 99—1000)
The structure of 3 was assigned on the basis of 1its ln NMR spectral data which showed,
besides other usual signals, an ABX pattern (typical for a vinyl group attached to a quarter-
nary carbon), 1H NMR 1 S55(6H, s, CMez), 2.34(3H, s, OAc), 5 00, 5.04 & 6 25 (3H, ABX type,
J=17Hz, 10Hz & 1lHz, —CH=CH2), 7 34(4H, m, aromatic protons) 3 Was directly tosylated with
p-toluene sulphonyl chloride in acetone in presence of KZCO3 to give 3-(1',1'-dimethylallyl)}-
4-tosyloxycoumarin (4, yield 50%), m.p.134-135o The structure of 4 was in agreement with
its 1H NMR spectral data which showed signals at 1 53(6li, s, CMez), 2.45(3l1, s, CH3), 4 88,
4 93 § 6 13(3H, ABX type, J=17Hz, 10Hz § 1Hz, -CU=CH2), 7 28(6H, m, aromatic protons), 7 80
(21, d, J=8 5Hz, aromatic protons) The final step involved the reductive detosylation of 4
with granulated zinc and HCl in alcohol (15 hr reflux) to give the required coumarin 1
(yield 45%), m p 67-68° It was characterised on the basis of 1its IH NMR spectral data
which showed signals at 1 50(6H, s, CMez), 5 03, 5.08 & 6 18(3H, ABX type, J=17Hz, 10Hz §

1z, -CH=CH,), 7 18-7 43(41, m, aromatic protons), 7 53(IH, s, H,), IRV ::2; 1710, 1610,

1450, 1365, 1285 cm'1 This constitute the first synthesis of 1
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Similarly, 3-(1',1'-dimethylallyl)herniarin (5), a naturally occurring coumarin, has
been synthesised as follows Prenylation of 4-hydroxy-7-methoxycoumarin with 1-bromo-3-
methylbut-2-ene 1n acetone/K2C03 gave 4-(3',3’-dimethylallyloxy)~-7-methoxycoumarin (6, yield
42%), m p 93-94°, iR 173 § 1 79(6H, each s, CMe,), 3 81(31, s, OCH,), 4 65(2H, d,
J=6.5Hz, -CHZ—), 5 38(1H, bt,J= 6 SHz, -CH=), 5 73(1H, s, H3), 6 73(2H, ﬁ, ”6 § HS)’ 7 67(1H,
d, J=91z, HS) 6 On Claisen rearrangement 1in ACZO/ACONa afforded 4-acetoxy-3-(1',1'-dimeth-
ylallyl)-7-methoxycoumarin (7, yield 95%), m p 77-78° which was assigned the structure on
the basis of 1ts 1H N¥R spectral data 1 S3(6H, s, CMcz], 2 28(3H, s, OAc), 3 81(3l, s,
ﬂCPg), 592, 597 § € 24(3¥, ABX type, J=17Hz, 10Hz & 1Hz, —CH=CH2), 6 73(2H, m, Ph ] HS)’

7 17(1H, d, J=9 Sliz, Hs) Tosylation of 7 with p-tolucnc su jhionyl chloride in acetone/
K2CO3 furnished 3-(1',1'-dimethylallyl}-7-methoxy-4-tosyloxvcoumarin (8, yield 35%), m p
104-1050, 1H NR 1 40(6H, s, Cle,j, 2 36(3H, s, CH,,), 3 67(31, s, 0(‘”.5), 164, 4 69 § 6 01
(3H, AP\ type, J=17Hz, 10hLz § 1}{,.--('1!:(‘!1'2), 6 65(21, m, 1l & lig), 6 95(1N, d, J=SHz, hg),
7 21 § 7.64(each 21, each d, J=8 5Hz, aromatic protons) 8 Cn reductive detosylation with
Zn/HCY 1n alcohol yielded 5 (yield 40%), m.p 125-127° (11t ? mp 126-1280) Its structure
was 1n agreemecnt with its lll \HR svectral data which showed signals at 1 55(GH, s, CMez),
3 81(3H, s, OLHS), 5 06, 517 & 6 13(31l, ABX type, J=17Hz, 10Hz & 1Hz, -CH=CH2), 6 68(21, m,
G Hg), 7 131, d, J=9Hz, i), 7 43(1, s, H,) IRV ﬁiq 1685 1610, 1355 § 1245 cm”
Compound 5 was found to be identical with the natural sample”.
All compounds were analysed well for C and Il (within + 0 4%) The IH MR spectra

were taken 1n CDCl3 using TMS as an internal standard, chemical shifts in & scale
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(D R=H (2 R=1 (5) R=H
(3) R = OAc (6) R = OCH, (7) R = OAc
(4) R = OTs (8) R = OTs
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