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ORGANIC PREPARATIONS AND PROCEDURES INT. 20(5 ) ,  527-532 (1988) 

SYNTHESIS OF MICROMINUTIN AND 4-METHYLMICROMINUTINt 
* 

R. D. Wakharkar , V. H. Deshpande, A. B. Landge 

and  B. K. Upadhye 

Nat ional  Chemica l  Labora tory ,  Pune  41 1008, INDIA. 

Microminutin (g isolated from t h e  leaves  of Micromelum minutin, conta ins  

a r -butenol ide  moiety a t  t h e  C-8 o f  t h e  coumarin nucleus and exhibi ts  cy to toxic  

a c t i v i t y .  1 

Recent ly ,  w e  developed' a method for t h e  prepara t ion  of  3-aryl-4-methyl-Z(5H)- 

furanone  which suggested s imple and  a t t r a c t i v e  s t r a t e g y  f o r  t h e  cons t ruc t ion  

o f  l a n d  i t s  4-methyl  analogue 2_. 

I t s  s t ruc tura l  novelty prompted  us  t o  under take  i t s  synthesis. 

a ,  R = H  
b , R CH3 

1 , R . H  

2 ,  R = CH3 

3 . .  i = CH2=CHCH2Br ,  K2C03,acetone; ~~=N,N-d imethy lan i l ine ,D i4 

i v  = Os04,  N a I O 4 ?  v = Jones  reoqent j 6 i i i = DMS, K 2 C 0 3 ,  acetone ; 

v i  = CH3COCr12CI , K2CO3, CH3CN 
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WAKHARKAR, DESHPANDE, LANDGE AND WADHYE 

The 8-al lyl-7-methoxy coumarins ( 4 2  and 4b) were prepared by a known 

sequence of f r o m  urnbeli ferone (3a) and 4-rnethylumbeli ferone 

(3b). Subsequent oxidations o f  4 2  and 4b - w i t h  osmium te t rox ide  and sodium 

per iodate5 fol lowed by Jones’ reagent6 provided the required osthol ic acid 

( 6 2 )  and 4-rnethylostholic ac id  (6b) as shown in the scheme. Treatment o f  

6 2  and 6 b  w i t h  equivalent amounts o f  chloroacetone in the presence of excess 

o f  potassium carbonate in dry ace ton i t r i le  a t  re f lux  temperature resul ted 

d i rec t l y  in the format ion of L a n d  2_ in 20 and 45% yield, respectively. T L C  

showed that the ester i f icat ion was complete w i th in  1 hr. Separate t rea tment  

of 7 2  and 7b, which were isolated and characterised separately w i t h  potassium 

carbonate in dry ace ton i t r i le  af forded simi lar  yields o f  1_ and 2_. At tempts  

7 t o  improve the  yields of the aldol condensation of 7a - using sodium hydride, 

c rown ether,7 tr iethylamine,8 pyr id ine9 and basic alumina” in most o f  the 

cases gave unreacted 72. Microminut in  and 4-methylmicrominut in were 

ident i f ied  by spectroscopic analysis. The IR, I3C ,  ’H N M R  and mass spectra 

o f  L w e r e  ident ical  w i t h  those of natural  rnicrorninutin. 

EXPERIMENTAL SECTION 

I R  spectra were recorded on a Perkin-Elmer spectrometer. PMR and I 3 C  
spectra were obtained w i t h  F T  80 and F T  90 spectrometers using Me4Sf as 
an internal  standard. Mass spectral analyses were conducted using Finnigan 
M A T  automated GC/MS 1020 electron impact, 70 ev. A l l  me l t ing  points 
were uncorrected. 

Preparat ion o f  5a and 5b.- To  a solut ion o f  0.002 mole o f  L a  or 4 b  in 50ml 

e thy l  acetate and 50 ml water,  osmium te t rox ide  (0.06 9, 0.0002 mole) was 

added a t  room temperature w i t h  st irr ing. A f t e r  15 rnin., sodium per iodate 

(3.0 9, 0.01 mole) was added port ionwise over 1.5 hr. St i r r ing was continued 

fu r ther  fo r  4 hrs a t  room temperature. The e thy l  acetate layer was separated 

and the aqueous layer was ex t rac ted  w i t h  e thy l  acetate (2 x 25 ml). The 

combined organic layer was washed w i t h  water, dried over anhydrous sodium 
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sul fate and concentrated t o  dryness under reduced pressure t o  give 0.3059 

and 0.296 g (70 and 64% yield) o f  5 a a n d  5brespect ively.  

5a, mp. 156-157O (ethanol-pet ether), lit.4 156-159; 

5 h  mp. 136-1 3 7 O  (ethanol-pet ether). 

1R (Nujol): 1770, 1600 ern-" NvlR (CDCI3):6 2.4 (d, J = 1.5Hz, 3H, C4-CH3), 

3.88 (s, 3H, -OCH3), 3.98 (d, J = 1.5Hz, 2H, C, - CH2), 6.1 (d, J = 1.5Hz, 

IH, C -H), 6.8 (d, J = 9Hz, IH,C -H), 7.5 (d, J = 9HZ, IH, C5-H), 9.65 (t ,  3 6 

J = 1.5Hz, IH, -CHO). MS: M+ 232. 

- Anal. Calcd. fo r  CI3Hl2O4: C, 67.23; H, 5.26 

Found : C, 67.09; H, 5.31 

Preparation o f  Osthol ic Ac id  and 4-Methylosthol ic Ac id  (6a and 6b) .- To a 

solut ion of 0.001 mole o f  5 2  or 5 b  in acetone was added Jones’ reagent (0.5 

ml) a t  Oo. The react ion m ix tu re  was s t i r red  a t  Oo fo r  30 min. The solvent 

was removed under reduced pressure and the solid residue was t rea ted  w i t h  

water  and col lected. The colourless solid was dissolved in saturated sodium 

bicarbonate solution. The pure acid obtained by ac id i f i ca t ion  o f  the sodium 

bicarbonate ex t rac t  was col lected, washed w i t h  water  and dried. Crystal l isat ion 

o f  the products f r o m  methanol  a f fo rded 0.117 g and 0.133 g (50 and 54% 

yield) o f  6 2 a n d  6brespect ively.  

6a, - mp. 252-253O; lit.’’ 255-257O. 

6b, mp. 247-248O. 

I R  (Nujol): 1710, 1600 cm-’. 

- 
‘H NMR (CDC13 + acetone d6):d 2.3 (d, J = 

1.5Hz, 3H, C4-CH3), 3.7 (s, 2H, C8-CH2), 3.85 (s, 3H9 -OCH3), 5.95 (d, J 

= 1.5Hz, IH, C3-H), 6.85 (d, J = 9Hz, IH, C6-H), 7.5 (d, J =9Hz, IH, C5-H). 

MS: M+ 248. 

- Anal Calcd. fo r  CIJHl2O5: C, 62.90; H, 4.84 

Found : C, 62.88; H, 5.12 

Preparat ion o f  Mic rominut in  (1) and 4-Methylmicrominut in (2) .- The m ix tu re  
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o f  0.001 mole  o f  acids 6201- 6&, anhydrous potassium carbonate (2.5 9, 0.02 

mole) in 50 ml dry ace ton i t r i le  and chloroacetone (0.1 ml, 0.0011 mole) 

was heated t o  r e f l u x  for  8-9 hrs. The react ion was monitored b) T L C  (si l ica 

gel, 8:2 pet. ether-acetone). A f t e r  complet ion of the reaction, it was cooled 

t o  room temperature and f i l tered. The solid residue was washed w i t h  

ace ton i t r i le  and the combined f i l t r a t e  was concentrated t o  dryness under 

reduced pressure. The residue was pu r i f i ed  by passing through a column 

o f  si l ica gel (pet. ether-acetone) t o  obtain 0.055 g and 0.140 g (2O0/o and 

45% yield) o f  and 2_respectively. 

1. - rnp. 1 4 5 - 1 5 0 O ;  lit.’ 154-155O. 

IR (CHC13):1740, 1675, 1560 ern-'. ’H NMR (CDC13):b 2.01 (s, 3H, Cd -CH3J, 

3.88 ( s ,  3H, -OCH3), 4.9 (s, 2H, C5’-CH2), 6.23 (d, J = 9Hz, IH, C3-H), 

6.92 (d, J = ~ H z ,  IH, C6-H),  7.5 (d, J = ~ H z ,  1 H  C5-H), 7.67 (d, J = ~ H z ,  

IH, C4-H). 

143.7, 129.9, 120.3, 113.6, 113.4, 108.3, 107.5, 73.3, 56.4, 13.8. 

I 3 C  NMR: (22.63 MHZ, CDC13h6172.4, 162.9, 161.1, 160.6, 152.9, 

MS: M+ 272. 

- Anal. Calcd. for  CI5Hl2O5: C, 66.17; H, 4.41 

Found : C, 66.02; H, 4.38 

’& mp. 218-219O (aq. ethanol). 

IR (Nujol): 1740, 1680, 1600, 1590 cm-’. ‘H NMR (CDC13):b 2.00 (s, 3H, 

C ’-CH ), 2.35 (d, J = 1.5Hz, 3H, C4-CHJ), 3.83 (s, 3H, -OCH3), 4.85 (s, 

2H, C ‘ - C H  ), 6.06 (d, J = 1.5Hz, IH, C3-H), 6.9 (d, J = 9H2, IH, C6-H), 

4 3  

5 2  

7.59 (d, J = 9Hz, IH, C5-H). I 3 C  NMR: (22.63 MHz, CDC13):6 172.4, 162.8, 

160.7, 160.6, 152.7, 152.6, 120.3, 114.2, 112.3, 107.8, 107.2, 73.1, 56.4, 18.5 

and 13.5. MS: M+ 286. 

- Anal. Calcd. fo r  CI6Hl4O5: C, 67.13; H, 4.89 

Found : c, 66.95; H, 5.03 

Preparat ion o f  Esters 7a and 7b. Method A .- Osthol ic ac id  6 a  or 6& 0.001 

mole  dissolved in dry ace ton i t r i le  (50 ml) was re f luxed for 30 min. w i t h  

anhydrous potassium carbonate (2.5 g,  0.02 mole) and chloroacetone 
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(0.1 ml, 0.011 mole). The reac t ion  m ix tu re  was cooled t o  room temperature 

and was worked up as in  the previous experiment t o  y ie ld 0.280 g and 0.300.g 

(98% and 99Oh) of the esters 7 a a n d  7brespect ively.  

7 3  mp. 127-128O (ethanol). 

I R  (Nujol): 1750, 1710, 1600 cm-'. I H  N M R  (CDC13):6 2.13 ( s ,  3H, -COCHJ), 

3.92 ( s ,  3H, -OCH3), 4.0 (s, 2H, C8-CH2), 4.52 ( s ,  ZH, 0-CH2CO), 6.23 (d, 

J = 9Hz, IH, C3-H), 6.88 (d, J = 9Hz, IH, C -H), 7.42 (d, J = ~ H z ,  IH, C5-H), 

7.6 (d, J = 9Hz, IH, C4-H). MS: M+ 290. 

6 

Anal. Calcd. for CI5Hl4O6: C, 62.07; H, 4.83 

: C, 61.77; H, 4.99 Found 

7b, mp. 177-178O (ethanol). 

IR  (Nujol): 1750, 1730, 1710, 1610 cm-'. I H  N M R  (CDC13):6 2.16 ( s ,  3H, 

-COCHJ), 2.4 (d, J = 5HZ, 3H, C4-CH3), 3.84 ( s ,  3H, -OCH3), 3.96 (s, 2H, 

C - C H  ), 4.56 ( s ,  2H,-O-CH2CO), 6.06 (d, J = 1.5Hz, IH, C3-H), 6.84 (d, 

J = 9Hz, IH, C6-H), 7.44 (d, J = 9Hz, IH, C5-H). MS: M+ 304. 

8 2  

Anal. Calcd. for CI6Hl6O6: C, 63.15; H, 5.26 

Found : c, 62.94; H, 5.18 

Method B .- 7~ was prepared by using tr iethylamine instead o f  potassium 

carbonate in the above method (Method A), wherein 95% yield of the ester 

7 a w a s  obtained. 

Acknowledgement . -  One o f  the authors (B.K.U.) i s  thankful  t o  the CSIR, 
New De lh i  for f inancial  support. 
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