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Abstract -- l~l-3-~l',l'-Dimethylallyl)de~ursin0l ( 1 )  and 3-(l',l'-dimethylallyll- - - 
xanthyletin I?) were synthesized from umbelliferone (2) in each 6 . n  overall yield. 

AS a part of our continuing efforts toward synthesis of 3-tl',l'-dimethylallyll~~~marin deriva- 
1 tives we describe herein the synthesis of ~tl-3-ll',l'-dimethylallyl~de~~r~inol (11 and 3-(1; 

1'-dimethylallyllxanthyletin (2), the latter is a natural product previously isolated from 

Boenninghausenia a1biflora7 (~itaceael. Because of their biological and because 

their small quantities from natural sources, we undertook their synthesis in order to obtain 

Sufficient quantities for study their further pharmacological effects. 

1 and 2 were obtained each in 6 . R  overall yield from umbelliferone 131. The key step involves - 
sigmatropic rearrangements in dimethylaniline (OMAI, of 6-13',3'-dimethylally1)-7-t3",3~-di- 

methylallyloxylcoumarin (4) to gravelliferone 15, 26%) and 6-13',3'-dinethylally1)-8,8,9-tri- 
1 

methyl8,9-dihydroangelicin t i ,  574,1, as reported previously . Simultaneously this reaction 
5 

has been described using diethylaniline as solvent but the yields in the C-3 prenylated com- 

pound (5, 204b1, and in 5 (8%) were not improved. 
Treatment of 5 with K P B A  in CHC13 led to (*I-3-(1',1'-dimethylallylldecursinol (1, 64%). 

When 1 was treated with p-toluensulphonylchloride (TsCIl afforded the p-toluensulphonate ester 
6 

7 (49.8%1 accompanied by the starting product 1 (48.1%). It has been reported that the best - 
way to prepare pyranocoumarins by dehydration of the corresponding alcohols is by refluxing 

their p-taluensulphonate ester in callidine. 50 refluxing 1 in collidine the elimination Pro- 

duct 3-(I',l'-dimethylallyl)xanthyle~tin 12) was obtained in quantitative yield. 



EXPERIMENTAL 

Melting points were determined in a Kofler block Reichert-Jung apparatus and are uncorrected. 

Ir spectra were recorded in a Perkin-Elmer 257, values being given in cm-I. Uv were registered 

in a Shlmadru MPS-2000, dissolved in MeOH, and are given in nm. The nnr spectra were recorded 

wlth a Hitachi-Perkin-Elmer H-248 60 MHz instrument or in a Brucker Spectrospln 200 MHz using 

TMS as internal reference; chemical shifts are given in S and coupling constants in Hz. Mass 

spectra were measured wlth a VG 12250. Thin Layer Chromatography was done an MN Alugram S1L 

GlUV 254 plates, 0.25 mm thick. Merck silica gel (0.06-0.2 n) was used i n  column chromat- 

ography and elution war carried out with mixtures of hexane and ethyl acetate. 

Gravelliferone (5)  was obtained from umbelliferone (31, through 8-iodoumbelliferone, 7-11: 

l'-dimethylpropynyloxy)-8-lodoco~mdrin, 7-(l',l'-dimethylallyloxy~-8-iodocoumar1n, demethyl- 

ruberosin and 6-(3',3'-dimethylallyl)-7-(3~,3~-dimethylallyloxy)coumarin, in a 10.3% overall 
I yield, as reported previously . 

(*I-3-(1',1'-Oimethylallylldecursinol (1): Gravelliferone (5)  (36 mg) was dissolved in 5 ml 

of CHC13 previously acidified (2 drops HCI conc. i n  10 ml CHC13) and the solution was cooled 

at 0°C. MCPBA (25 mg) dissolved in 5 m1 of the acidified CHCI3was added. After agitating for 

6 h the reaction mixture was monitored by TLC, showing that the starting material had disap- 

peared. After evaporating the solvent the reaction mixture was chromatographied on a silica 
25' gel column separating 24 mg (64%) of 1 (overall yield 6.9%>, mp 181-183qC ICHCl3). Id),, 

OD (c, 0.12; CHC13), u v h  max 330, 258, ir (KBr) 3340, 1700, 1630, 1570, 1500, 1275, H-nmr 

(200 MHz, COCI3) 7.44 Is, H-4); 7.13 ( 5 ,  H-5); 6.72 (s, H-8); 6.13 tdd, J=17 and 11, H-2'1; 

5.06 Id, J=ll, H-3'cis); 5.04 td. J=l7, H-3'trans); 3.83 (t, J=6, H-3.); 3.08 tdd, J=17 and 

6, H-4.1; 2.79 (dd, J.17 and 6, H-4" ) ;  1.44 t s ,  Me2-C-1'); 1.36 (8, Me-C-2.1; 1.33 t s ,  Me-C-2.1 

ms m/z 314 (7); 299 (7); 243 18); 69 1861; 57 (100). 
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(+)-3-tl',l'-0imethylallyl)decursinol p-Toluensulphonate E s t e r  ( 1 I : T o  1 t 2 7  mgl d i s s o l v e d  i n  

3 ml of d r y  p y r i d i n e ,  20 mg of p- to luensulphonyl  c h l o r i d e  i n  3 ml o f  p y r i d i n e  was added. The 

m i x t u r e  was  s t i r r e d  a t  room temperature f o r  7 days a f t e r  which i t  was taken t o  dryness and 
25' separa t ion  over s i l i c a  ge l  column a f fo rded :  1 (16 mg. 49.6%) and 1 (13 ng,48.l%1 1, o i l .  (&ID 

0" tc ,  0.12; CHCI3), u v X  326. i r  (KBr l  1730, 1620, 1570, 1500, 1370, 1285. 1180, H-nmr 

(200 MHz, COCl31 7.57 td,  J=8, H-2"' and H-6'"); 7.41 (s ,  H-4); 7.31 t d ,  J=8, H-3"' and 

- 5 ' 1 ;  7.03 ts ,  H-51; 6.67 t s ,  H-81; 6.12 (dd, J=17 and 11, H-2.1; 5.05 (d .  J = l l ,  H-3 'c is) ;  

5.03 (d, J=17, H-3 ' t ransl ;  4.63 (t, J=6, H-3.1; 3.13 (dd, J=18 and 6, H-4.); 2.99 (dd, J = l 8  

and 6. H-4-); 2.43 ( 5 ,  Me-C-4'"); 1.43 ( 5 ,  Me2-C-2'1; 1.24 (s, Me-C-2.); 1,20 ( 8 ,  Me-C-2-1, 

ms mlz 468 (9.5) ;  453 (4.5) ;  296 (101; 281 (461; 69 (100). 

3-(l',l'-Dimethylallyllxanthyletin : 1 (16 mg) was d isso lved  i n  c o l l i d l n e  and r e f l u x e d  

(200'Cl f o r  24 h. The r e a c t i o n  m i x t u r e  was moni tored by TLC and showed t o t a l  abscense o f  s t a r t -  

i n g  m a t e r i a l .  EtZO and 5% HCI were added. The o rgan ic  l a y e r  was n e u t r a l i z e d  w i t h  sa tu ra ted  

NaHC03 s o l u t i o n ,  washed w i t h  b r a i n  and d r i e d  over  anhydrous Na2S04. Evaporat ion o f  t h e  so lven t  

fu rn ished  10 mg ( q u a n t i t a t i v e  y i e l d 1  of 3-tl'.l'-dimethylallyllxanthyletin (1) ( o v e r a l l  y i e l d  
2 6.9%), mp, 93-95'C (hexanelAcOEt1 ( l i t  98-IOO'C, p e t r o l l a c e t o n e ) ,  uv A max 347. 304. 267, 

i r  (KBr) 1710,16?0, 1600, 1500, 1270, H-nmr (ZOO MHz, CDCl31 7.45 (s ,  H-4); 7.00 t s ,  H-5); 

6.66 (s, H-81; 6.33 (d, J.10, H-4-1; 6.13 (dd. J=17 and 11, H-2'1; 5.64 td, J=10, H-3-); 5.06 

(d, J ,  H-3 'c i s l ;  5.04 td, J=17, H-3 ' t ransl ;  1.44 ts ,  Me2-C-I' and Me2-C-2.1, msm/z 296 

(22). 281 (1001. 
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