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Obtusinin (1) has been synthesised by the reaction of 6-methoxy-7-(3'- 
methylbut-2'-enyloxy)-2H-l-benzopyran-2-one (3) with Os04. Synthesis of 7- 
(3'-hydroxymethylbut-2'-enyloxy)-6-methoxy-2H-l-benzopyran-2-one (2) has 
been achieved by the regiospeeifie oxidation of 3 with SeQ followed by 
reduction of the formed aldehyde with KBH 4. 

(Keywords: Osmium tetraoxide; Potassium borohydride; Regiospecific oxi- 
dation; Selenium dioxide) 

Synthese von Obtusinin und 7-(3'~Hydroxymethylbut-2%nyloxy)-6-methoxy- 
2 H-l-benzopyran-2 -on 

Obtusinin (1) wurde fiber 6-Methoxy-7~(3'-methylbut-2'-enyloxy)-2H-1- 
benzopyran-2-on (3) mit OsO 4 synthetisiert. Die Darstellung yon 7-(3'~ 
Hydroxymethylbut-2'-enyloxy)-6-methoxy-2H-l-benzopyran-2-on (2) wurde 
mittels regioselektiver Oxidation von 3 mit SeQ, gefolgt von Reduktion des 
gebildeten Aldehyds mit KBH4, bewerkstelligt. 

Introduction 

0btusinin:  isolated 1 from Haplophyllum obtusifolium was assigned 
the structure of 7-(2',3'-dihydroxy-3'-methylbutyloxy)-6-methoxy-2H-1- 
benzopyran-2-onc (1). Another  coumarin, 7-(3 ' -hydroxymethylbut-2 ' -  
enyloxy)-6-methoxy-2H-l -benzopyran-2-onc  (2) was also isolated 2 
from the same species. The structures of these compounds were 
elucidated on the basis of their spectral da ta  ; no chemical evidence was 
given. The present communicat ion describes the unambiguous syn- 
thesis of 1 and 2 in view to provide synthetic  evidence to their 
structures. 
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Results and Discussion 

2 was synthesised starting from 6-methoxy-7-(3'-methylbut-2'- 
enyloxy)-2H-l-benzopyran-2-one 8 (3). The regiospecific oxidation of 3 
with selenium dioxide (1 tool equiv.) in dimethylsulphoxide furnished 
an aldehyde (4) as the major product. The structure of 4 was assigned as 
7-(3'-formylbut-2'-enyloxy)-6-methoxy-2H-l-benzopyran-2-one on the 
basis of its 1H-NMR spectral data, which showed besides the normal 
signals, a singlet at ~ 9.47 integrating for one proton (characteristic of 
the aldehyde group) and another singlet at ~ 1.84 for a terminal methyl 
group. I~eduction of 4 with potassium borohydride in ethanol afforded 
the alcohol 2, which was assigned the structure of 7-(3'-hydroxymethyl- 
but-2 '-enyloxy)-6-methoxy-2H-l-benzopyran-2-one on the basis of its 
spectral characteristics and 1H-NMR spectral data of its acetate 5. 

The synthesis of obtusinin (1) was also effected from the iso- 
pentenyloxy-2H-l-benzopyran-2-one 3. Treatment  of 3 with osmium 
tetraoxide in benzene yielded the intermediate osmate which was 
decomposed with sodium bisulphite to give the required l: The 
structure of 1 .was established on the basis of its spectral studies and 1H- 
NMI~ spectral data of its acetate 6. 

Compounds 1 and  2 were found identical with the description of the 
natural  samples. However, a direct comparison of the natural  and 
synthetic samples could not be made due to the non-availability of the 
natural  samples. 

R 2 R I H 3 C ~  

H3RC> C =CH C H 2 ~  

H ~ C ~  

1 R I = R  2 = 0 H  2 R=CH20H 
6 R 1 = 0COCH3, R'z = OH 3 CH~ 

4 OH0 
5 CH2OCOCH ~ 

Experimental 

Melting points are uncorrected. Infrared spectra were recorded on a Perkin- 
Elmer 621 speetrophotometer and 1H-NMR spectra were recorded on a Perkin- 
Elmer R-32 spectrometer with SiMe4 as internal standard. 

7- ( 3'- Form ylbut- 2'-enyloxy ) -6- met hoxy- 2 H- l-benzopyra n-2-one (4) 

6-Methoxy-7-(3' methylbut-2'-enyloxy)-2H-l-benzopyran-2-one 3 (3) (0.5g) 
was dissolved in D M S O  (10 ml) and SeOs (0.24 g, 1.1 tool equiv.) added during 
2 h with constant stirring at 20-22 °. The reaction was TLC monitored and after 
the completion of reaction ( ~ 20 h), the mixture was poured into crushed ice 
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and solid separated was filtered. The reaction product was column ehromato- 
graphed over silica gel to give 4 (0.2 g) from chloroform as colourless needles, 
m.p. 174 175 °. 

1H-NMR (CDC13)~: 1.85 (s, 3H,  3'-CH3), 3.89 (s, 3H, 0CIt3), 4.95 (d, 2H, 
J = 6.5 Hz, - -OCtI2--CH = ), 6.25 and 7.60 (each d, each 1 H, J = 9.5 Hz, H 3 
and H4), 6.59 (m, 1H, - - 0 C H 2 ~ H = ) ,  6.77 and 6.86 (each s, each 1H, H 8  
and H5), 9.45 (s, 1H, ~CHO) .  

7-(3'-Hydroxymethylbut-2'~enyloxy)-6-methoxy-2 H-l-benzopyran-2-one (2) 

To the above aldehyde (4, 200 mg) in absolute ethanol (50ml), potassium 
borohydride (20 rag) was added and the contents were stirred for 2.5 h. The 
reaction mixture was diluted with water and extracted with ethyl acetate. The 
organic layer was dried (Na2S04) and evaporated. The residue erystallised from 
aeetone--petrolemn ether as eolourless needles of 2 (175 rag), m.p. 98-99 ° (Lit. 2 
m.p. 97-98°). 

1H-NMR (CDC13) 8:1.77 (s, 3H, 3'-CH:~), 2.29 (bs, 1 H , - - O H ,  exchangeable 
with D20), 3.87 (s, 3H, OCH~), 4.05 (s, 2H,  CIteOH), 4.70 (d, 2H 
J = 6 . 5  H z , - - O C H 2 ~ H . =  ), 5.75 (1 H, t , - - O C H 2 ~ I - I  = ), 6.23 and 7.63 (each 
d, each 1H, J =9 .5Hz ,  H3  and H4), 6.76 and 6.82 (each s, each 1H, H8  and 
H5). 

IR (KBr): 3470 (OH), 1710 (C=O), 1620, 1570, 1520era -~ (C=C). 
Treatment of the alcohol 2 with Ac20--CsHsN yielded the acetate 5, m.p. 

136-137 °. 1H-NMR (CDC13) ~ : 1.80 (s, 3 H, 3'-CHa) , 2.08 (s, 3 H, --OAc), 3.88 (s, 
3 H, OCHa), 4.50 (s, 2 H, --CIt20Ac), 4.69 (d, 2 H, J = 6.5 Hz, - -OCH2--CH = ), 
5.72 (m, 1 H, - - O C H 2 ~ t t = ) ,  6.22 and 7.55 (each d, each 1 H, J = 9.5Hz, 
H 3 and H 4), 6.76 and 6.82 (each S, each 1 H, H 8 and H 5). 

7- ( 2',3'- Dihydroxy-3'- methylb utyloxy )-6- methoxy- 2 H- l-benzopyraw 2-one 
(obtusinin) (1) 

Compound 3 (300 rag) was dissolved in thiophene free dry benzene (20 ml) 
and to this solution OsO4 (300 rag) was added. After leaving the mixture for 
18 h, benzene was removed in vacuo at  room temp. The black osmate ester was 
suspended in aq. ethanol (30 ml) and decomposed by refiuxing with N a H S Q  
(1 g) for 30 rain. I t  was cooled, filtered and the residue washed with ethanol. The 
combined filtrate was diluted with water (30 ml), ethanol removed in vaeuo and 
the residue taken up in ethylaeetate.  Evaporat ion of the solvent gave a solid, 
which erystMlised from acetone--petroleum ether to give the diol 1 (240 rag), 
m.p. 136 138 ° (Lit. 1 m.p. 135 137°). 

1H-NMR (DMSO-d~)8:1.13 and 1.18 (each s, each 3H, =CM%), 3.35 (s, 
1H, 3'-OH, exchangeable with D20), 3.82 (s, 3H, OCH3), 3.95 [m, 1H, 
--OCH2 CH(OH)--] ,  4.34 [d, 2 H, J = 6.5 Hz, - -OCH~--CH(OH)-- ] ,  5.20 (d, 
1 H, J = 5.5 Hz, 2 '-0H, exchangeable with D20), 6.25 and 7.88 (each d, each 
1H, J = 10Hz, H3  and H-4), 7.06 and 7.18 (each s, each 1H, H 8  and H5). 

IR (KBr): 3495 (OH), 3315-2290 (OH), 1720 (C=O), 1615, 1565, 
1525em -1 (C =C). 

1~ on t reatment  with A a 2 0 ~ 5 H s N  gave the monoaeetate 6, m.p. 97-98 ° 
(Lit. 1 m.p. 98&9°). 1H-NMR (CDC13) 8:1.23 and 1.27 (each s, each 3 H, =CM%), 
2.07 (s, 3H, --OAc),  2.11 (s, 1H, OH), 3.83 (s, 3H,- -OCHs) ,  4.32 [d, 2H, 
J = 6.5 Hz, --OCH2--CH(OAc)--], 5.16 [m, 1 H, OCH2--CH(OAc)--],  6.24 



200 V .K .  Ahluwalia et al. : Synthesis of 0btusinin 

and 7.16 (each d, each 1 H, J = 10Hz, H3 and H4), 6.84 and 7.38 (each s, each 
1H, H8 and It5). 

All compounds gave satisfactory analyses of carbon and hydrogen (within 
_+ 0.4%). 
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