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Abstract - Racemic aromadendrin and fustln have been stereo- 

selectively synthesized. Reduct~on of the 0-substituted 

derivatives of these flavanonols provides the corresponding 

derivatives of gleditsin, leucopelargonidin and mollisncacidin 

(leucof~setinidin). 

We have recently reported the efficient stereocontrolled synthesis of (2R1,3R')- 

flavanonol as a model study to synthesize naturally occurr~ng flavonoids. 
2 

Subsequently, it has been found that the bulk of 5-substituents governs the 

stereochemistry of the sod~um borohydride reduction of flavanonols to flavan-3,4- 

dials.' We now report the stereoselective synthesis of (+)-aromadendrin, ( * ) -  

fustln and several (A)-flavan-3,4-diols based on the above results. 

Preparation of the Flavanonols 

Condensation of the acetophenone with 4-methoxymethoxyhenzaldehyde using 

ethanolic potassium hydroxide afforded the chalcone 2 (90%). Alkaline hydrogen 

peroxide oxidation of & provided the epoxychalcone & (93%). in which assignment 

of the ZR*,3Se-configuration is based on a coupling (J 2 Hz) in the 'H-NMR 
273 

spectrum. Treatment of with methanolic hydrogen chlorlde furnished ( * ) -  

aromadendrin (XI ( 8 9 % )  (2R*,3RL; J2,3 11.5 Hz). On acetylatlon with acetic 

anhydride/pyridine and methylation with dimethyl sulfate/potassium carbonate, & 

gave the tetraacetate & ( 7 7 % )  and the tr~methyl ether 2 (95%), respectively. 

The compounds 2 - 3 were prepared by the procedures employed for the prepa- 

ration of the corresponding a-series compounds. 

Reduction of the Flavanonols 

Reduction was carried out wlth sodium borohydrlde in methanol. Reductxon of &. 



followed by acetylatlon with acetlc anhydride/pyridlne gave the flavan-j,4-diol 

pentaacetate & (84%) (2R',3S*,4RW; JZq3 6 and J 4 Hz) as a sole product. 
3,4 

Reduct~on of & afforded the flavan-3,lt-diol trimethyl ether 2 (28%) (2R*,3Se, 

4R'; J2,3 10 and J 7.5 Hz) and the 4-eplmer IOa (54%) (ZR',3S',45'; 
3.4 J2,3 

10 

and J 7 Hz). Reduction of (i)-fustln tetraacetate (&) (followed by acety- 
394 

latlon) and (*)-fustln 7,3'.4'-trimethyl ether (2) provided (+)-rnollisacacldin 

(leucoflset~nldin) pentaacetate (94%) (2R',)S',4R'; J2,? 7 and J 6 Hz) 
3.4 

and (*)-mollisacacldln 7,3',4'-trlmethyl ether (2) (85%) (2R1,3S*.4R'; 
J2,3 

10 

and J 8.5 Hz), respectively, as a sole product. 
3.4 

The stereochemistry of the sodlum borohydrlde reduction observed for &,b and 

2 , b  is in consistent "lth that reported previously. 
1 

Alternatively, lithium aluminum hydride reductzon of 2 in tetrahydrofuran gave 

2 (78%) and (*)-gleditsin 7,3',4'-trimethyl ether (a) (18%) (2R*.3S*,4SL; JZq3 

10 and J3,4 3.5 HZ). 

It is known that ( + ) -  and (-)-leucodephin~din are 3,4.5,7,4'-pentahydroxyflavans 

with the 2~,3~-confl~uration.~ However, the conf~gurations of the 4-hydroxyl 

groups remalned undecided. Structure elucidation of leucodephlnidins is in 

progress in our laboratory on the basis of the structures of &, % and m. 

EXPERIMENTAL 

Meltlng points are uncorrected. Spectral data were recorded on the following 

spectrometers: IR, Hitach1 26-30; 'H-NMR, Varlan EISjgO (90 MHz); MS, JEOL JMS 

DX-300. The b-serles compounds were prepared by the procedures employed for the 

preparation of the corresponding a-series compounds unless otherwise mentioned. 

u6-Tris (me-)acetophenone  (la) 

A solution of 2 , 4 - b i s ( m e t h o x y m e t h o x y ) - 6 - h y d r o ~ y a ~ e t t p h n n ~  (1.0 g) In dichloro- 

methane (10 ml) was added to a solution of NaOH (1 g )  in water (10 ml), and the 

whole was stirred at room temperature for 15 min. Tetrabutylammon~um chloride 

(92 mg) and methoxymethyl chloride (0.4 ml) were added, and the mlxture was stir- 

red at room temperature for 16 h. The organic phase was separated and washed 

wlth water, then dried over Na SO 4. Removal of the solvent m vacuo gave an 

oil, which was purified by chromatography over silica gel (33 g) using chloroform 

as the eluent to yield (1.06 g, 90%) as colorless needles of mp 4*42"C 

1 
(MeOH). IR (CHC1 ) :  1692 cm-I (C=O). H-NMR (CDC1 ) 6 ;  6.49 (2H. s ,  3-, 

3 3 
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5-H's), 5.12 (6H,s, 3xocH20), 3.45 (9H, s, 3xOMe), 2.47 (3H, 6 ,  COMc). MS calcd 

for C H 0 : M, 300.121. Found m/z: M', 300.121. 
14 20 7 

; 2 _ 4 w m e t h o x y  )acetophenone (&&) 

A colorless 011 (lit.,3 bp 180YC/12 mm Hg). Yield, 75% (from 2,4-dihydroxy- 

acetophenone). IR (CHC~ ) :  1666 cm-I (c=o). 'H-NMR (CDCI ) 6 :  7.71 (IH, d, J 
3 3 

8.5 Hz, 6-HI, 6.75 (lH, d, J 2 Hz, 3-H), 6.64 (IH, dd, J 8.5, 2 Hz, 5-H), 5.20, 

5.13 (each ZH, s ,  2x0CH20), 3.47, 3.43 (each 3H, s ,  ZxOMe), 2.56 (3H. s ,  COMe). 

MS Calcd for C12H1605: M, 240.100. Found m/z: M', 240.100. 

~ B i s ( m e t h o x y m e t h o x ~ b e n z a 1 d a h y d e  (b) 

Thls compound was prepared in 80% yield from 3,4-dihydroxybenzaldehydd by the 

procedure employed for the preparation of la. A colorless oil (lit..? mp 59- 

60°C). IR (CHC1 1 :  1686 cm-' (C=O). 'H-NMR (CoC1 ) 6: 9.87 (lH, s ,  CHO), 
3 3 

7.66 (lH, d, J 2 Hz, 2-H), 7.51 (lH, dd, J 8.5, 2 Hz, 6-HI, 7.24 (lH, d, J 8.5 

Ha, 5-H), 5.29, 5.26 (each 2H, s ,  2x0CH20), 3.52 (6H, s ,  2xOMe). MS Calcd for 

CllH1405: M, 226.084. Found m/z: M', 226.083. 

T e t r a k l s ( 0 - m e t h o x y m e t h y l ) ~ s o s a l i ~  (2) 

A mlxture of (1.81 g). (1.0 g) and KOH ( 5  g) ~n anhydrous ethanol (50 ml) 

was stlrred at room temperature for 15 h. The reaction mixture was concentrated 

in vacuo, and the residue was taken up in ethyl acetate. The organlc phase was 

washed wlth water and dried over Na SO4. Removal of the solvent in vacuo, and 
2 

recrystallization of the residue from methanol gave '& (2.43 g, 90%) as yellow 

- 1 
needles of mp 71-72'C. I R  (CHC1 ) :  1636 cm (GO). 'H-NMR (CDC1 ) 6: 7.45 

3 3 

(PH, d, J 9 Ha, 2-, ~-H's), 7.30 (lH, d, J 16 Hz, p-HI, 6.98 (zH, d, J 9 Hz, 3.. 

5-H's), 6.83 (IH, d, J 16 Hz, a-H), 6.53 (2H, s ,  3'-. 5'-H's), 5.16, 5.07 (each 

4H, s ,  4xOCH20), 3.47 (3H). 3.45 (3H). 3.36 (6H) (each s ,  4xOMe). MS Calcd for 

CZ3Hp809: M, 448.173. Found m/z: M+, 448.174. 

Tetrakis(0-methoxymethyl)butein (B) 

Pale yellow needles of mp 7&80°C (EtOH/ether) (lit.,3 mp 6V70°C). Yield, 88%. 

IR (CHC1 ) :  1648 cm-I (C=O). 'H-NMR (CDC1 ) 6: 7.65 (1H. d, J 8.5 Hz, 6'-H), 
3 3 

7.61 (lH, d, J 17.5 HZ, @-H), 7.45-7.02 (3H, m, 2-, 5-, 6-H's), 7.32 (lH, d, J 

17.5 HZ, a-H), 6.84 (lH, d, J 2.5 Hz, 3'-H), 6.74 (lH, dd, J 8.5, 2.5 HZ, 5'-HI, 
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5 .29  (ZH) ,  5 .23 ( 4 H ) ,  5 .19 (OH) ( e a c h  3, 4x0CH20). 3 .50 ( 3 H ) ,  3 .48  (9H)  ( e a c h  s ,  

4xOMe). MS C a l c d  f o r  CZ3HZ8O9: M. 448.173.  Found m/z; M', 448.174. 

( 2 R ' , ? S . ) - T e t r a k i s ( 0 - m e t h o ~ y m e ~ i s o s a l l p u r ~ a l  E p o x ~ d e  ( 4 8 )  

30% H 0 ( 0 . 8  m l )  a n d  2N NaOH ( 0 . 8  m l )  w e r e  added t o  a s o l u t l o n  of  '& ( 5 5 9  mg) z n  2  2  

m e t h a n o l  ( 2 0  m l ) ,  a n d  t h e  whole w a s  s t i r r e d  a t  room t e m p e r a t u r e  f o r  1 9  h .  The 

r e a c t i o n  m i x t u r e  was c o n c e n t r a t e d  i n  v a c u o ,  and t h e  residue was t a k e n  u p  i n  e t h y l  

a c e t a t e .  The o r g a n i c  p h a s e  was washed w i t h  10% a q u e o u s  K I  a n d  10% a q u e o u s  

Na2S203, t h e n  d r i e d  o v e r  N a  SO 4. Removal o f  t h e  s o l v e n t  m v a c u o ,  a n d  r e c r y s t a l -  

l i z a t i o n  o f  t h e  residue f rom m e t h a n o l  g a v e  4a ( 5 4 0  mg, 93%) as c o l o r l e s s  n e e d l e s  

o f  mp 65-66'C. I R  ( C H C l  1 :  1692  em-'  (C=O).  'H-NMR (CDC1 ) 6:  7 .24  (2H, d ,  J 
3  3  

9  H z ,  2 ' - ,  6 ' - H 1 s ) ,  7 .02 (ZH, d ,  J 9  H Z ,  3 ' - .  5 ' - H ' s ) ,  6 .53  (2H, s, 3"- ,  5 " - H ' s ) ,  

5 .15  ( 6 H ) .  5 .10  (2H) ( e a c h  s ,  4xOCH20), 3 .96,  3.87 ( e a c h  l H ,  d ,  J 2  Hz, 2 - ,  3- 

11 's ) .  3 . 4 5 ,  3.38 ( e a c h  6H, s ,  4xOMe). MS Calcd f o r  CZ3HZ8010: M, 464.168. 

Found m/z: M', 464.169. 

M - T e t r a k i s ( 0 - m e t h o x - 1  ) b u t e i n  (&) 

C o l o r l e s s  n e e d l e s  of mp 81-8j°C (MeOH) ( l ~ t . , ~  mp 77-79'C). y i e l d ,  77%. I R  

1 (CHC1 ) : 1 6 7 2 c m - ' ( G O ) .  H - N M R ( C D C 1  ) 6 : 7 . 7 8 ( l H ,  d ,  J Y H z ,  6 " - H ) ,  7 .12 
3  3  

( 1 H .  d .  J 8.5 Hz. 5 ' - H ) ,  7 .08 ( l H ,  d .  J 2 Hz, 2 ' - H I .  6 .93  ( l H ,  d d ,  J 8 . 5 ,  2  Hz, 

6 ' - H I ,  6 .76 ( l H ,  d ,  J 2  Hz, 3 ' -  6 .71  ( l H ,  d d ,  J 9 ,  2 . 5  Hz, 5 " - H ) ,  5 .20  ( 4 H ) ,  

5 .16  (2H) ( e a c h  s ,  3xOCH20), 4.96, 4.85 (each lH,  d ,  J 7  Hz, 0CH20), 4 . 2 6 ,  3.87 

( e a c h  l H ,  d ,  J 2  Hz, 2 - ,  3 - H ' s ) ,  3 .48 ,  3 . 4 6 ,  3 .43,  3 .13 ( e a c h  3H, s ,  4xOMe). 

MS C a l c d  f o r  C23H28010: M ,  464.168. Found m/e: M + ,  464.168.  

( * ) - A r o m a d e n d r i n  (z) 
15% M e t h a n o l l c  H C 1  ( 2  m l )  was a d d e d  t o  a s o l u t i o n  o f  4a ( 4 1 2  mg) In a n h y d r o u s  

m e t h a n o l  ( 0 . 2  m l ) ,  a n d  t h e  whole w a s  s t i r r e d  a t  50°C f o r  1 5  min. The r e a c t l o n  

m i x t u r e  was c o n c e n t r a t e d  i n  v a c u o ,  a n d  t h e  r e s i d u e  was r e c r y s t a l l ~ z e d  from metha-  

n o l  t o  y ~ e l d  & ( 2 2 7  mg, 89%) as c o l o r l e s s  n e e d l e s  o f  mp 212-213°C. I R  ( K B r ) :  

3436 ,  3384 (OH), 1 6 3 0  c m - l  ( ~ ~ 0 ) .  'H-NMR ( a c e t o n e - d 6 )  6 :  7 .37  ( 2 H ,  d ,  .I 8 . 5  H z ,  

2 ' - ,  6 ' - H ' s ) ,  6 .86 (2H, d ,  J 8 . 5  H z ,  3 ' - ,  5 ' - H ' s ) ,  5 . 9 6 ,  5 .92 ( e a c h  l H ,  d ,  J 2  Hz ,  

6- ,  8 - H ' s ) ,  5 .15 .  4.57 ( e a c h  l H ,  d ,  J 1 1 . 5  Hz, 2 - ,  ? - H I S ) ,  1 1 . 6 7 ,  9 . 6 8 ,  8 . 4 3 ,  4 .58  

( e a c h  l H ,  s, ~ x o H ) . ~  MS C a l c d  f o r  C15H1206: M. 288.063.  Found m/z: M t ,  

288.065.  



( + ) - F u s t i n  (2) 

C o l o r l e s s  n e e d l e s  of mp 219-223°C (MeOH) (lit.,' mp 217-218°C). Y l e l d ,  76%. 

1 
I R  (KBr ) :  3428,  3220 (OH), 1674 cm-I (C.0). H-NMR (CD OD) 6 :  7 .72 ( l H ,  d ,  J 

3  

8.5 Hz, 5-H), 6 . 98  ( l H ,  d ,  J 1 Hz, 2 ' - H ) ,  6 .83  (2H, b r  s, 5 ' - ,  6 ' - H ' s ) ,  6 .52  

( 1 H +  dd ,  J 8 . 5 ,  2  Hz, 6 -H) ,  6.32 ( l H ,  d ,  J 2 Hz, 8-H) ,  4.93,  4.46 ( e a c h  I H ,  d ,  J 

1 2  Hz, 2 - ,  3 -H ' s ) .  MS C a l c d  f o r  C15H1206: M. 288.063. Found m/a: M t ,  288.064. 

U o m a d e n d r i n  T e t r a a c e t a t e  (&)  

A m i x t u r e  of % ( 2 0 6  mg) ,  a c e t i c  a n h y d r i d e  ( 0 . 8  m l )  a n d  anhyd rous  p y r l d i n e  ( 6  

d r o p s ) - w a s  s t i r r e d  a t  room t e m p e r a t u r e  f o r  1 7  h.  The r e a c t i o n  m i x t u r e  was 

taken  u p  i n  e t h y l  a c e t a t e .  The o r g a n l c  phase  was washed w i t h  10% NaHCO a n d  

wa t e r ,  t h e n  d r i e d  o v e r  N a  SO 4. Removal o f  t h e  s o l v e n t  i n  vacuo ,  and  p u r i f x c a -  

t i o n  of t h e  r e s i d u e  by p r ep .  TLC (silica g e l ,  a c e t o n e / b e n z e n e = l / l O ,  v / v )  gave  & 

(200 mg, 77%) .  Rf 0 . 55 ,  a s  c o l o r l e s s  n e e d l e s  of mp 126-127'C (EtOH). IR ( C H C 1  ) :  
3  

-1 
1766 (OC=O), 1706  cm (C=O). 'H-NMR (CDC1 ) 6 :  7.48 (2H, d ,  J 9  Hz, 2 ' - .  6 ' -  

3  

H ' s ) ,  7.09 (2H. d ,  J 9  Hz, 3 ' - .  5 ' - H ' s ) .  6 .75 ,  6.58 ( e a c h  l H ,  d ,  J 2  Hz, 6 - ,  8- 

H ' s ) ,  5 .69 ,  5 .39  ( e a c h  l H ,  d ,  J 1 2 . 5  Hz, 2- ,  3 - H ' s ) ,  2 .26 ( 6 H ) ,  2.25 (3H) .  1 . 9 8  

(3H) ( e a c h  s ,  4XOAc). MS C a l c d  f o r  C23H20010: M ,  456.106. Found m/z: M', 

456.104. 

( * I - F u s t i n  T e t r a a c e t a t e  (&) 

C o l o r l e s s  n e e d l e s  of mp 15&159'C (EtOH) ( l i t .  , ?  mp 15+15 l0C) .  Y i e l d ,  90%. 

1 
I R  ( C H C 1  1: 1766 (OC=O). 1706  cm-I (C=O).  H-NMR (CDC1 ) 6: 7.93  ( l H ,  d ,  J 9.5 

3  3  

Hz, 5 -H) ,  7 .43  ( l H ,  dd ,  J 9 .5 ,  2 Hz, 6 ' - H I ,  7 .32 ( l H ,  d ,  J 2  Hz, 2 ' - H ) ,  7.25 ( l H ,  

d, J 9 . 5  Hz, 5 ' -H) ,  6.85 ( l H ,  dd ,  J 9 . 5 ,  2 Hz, 6-H),  6 .83  ( l H ,  d ,  J 2  Hz, 8-H), 

5.71, 5 .42  ( e a c h  lH ,  d ,  J 12 .5  Hz, 2 - ,  3 - H ' s ) ,  2.29 (9H) ,  2 .03  (3H) ( e a c h  s ,  4x 

OAc). M S C a l c d f o r C  23H20010: M ,  456.106. Found m/z: M', 456.106. 

(*) -Aromadendr in  4 ' - T r i m e t h f i  ( 2 )  

A m l x t u r e  of 2 ( 1 4 2  mg) ,  d ime thy l  s u l f a t e  ( 6 1 7  mg) a n d  K Z C O  ( 6 8 1  mg) I n  anhy-  
3  

drous a c e t o n e  ( 6  m l )  was r e f l u x e d  i n  t h e  s t r e a m  of N2 f o r  3  h. The reaction 

mixture  was f i l t e r e d  a n d  c o n c e n t r a t e d  i n  v a c u o ,  t h e n  t h e  r e s i d u e  was t a k e n  u p  i n  

e t h y l  a c e t a t e .  Work-up of t h e  o r g a n i c  p h a s e ,  f o l l o w e d  by p r e p .  TLC ( s i l i c a  g e l ,  

ace tone /benzene=1/5 ,  v /v )  of  t h e  r e a c t i o n  p r o d u c t s ,  a f f o r d e d  2 (155  mp, 95%) .  Rf 

0.43, a s  c o l o r l e s s  n e e d l e s  of  mp 101-104°C (MeOH). IR ( C H C 1  ) :  3476 (OH). 1676  
3  
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-1 1 
cm (c=O). H-NMR (CDC1 ) 6: 7.46 (2H, d, J 9 Hz, 2'-, 6'-~'s), 6.96 (ZH, d, J 

3 
9 Hz, 3'-, 5'-H's), 6.10 (2H, s ,  6-, 8-H's), 4.98 (lH, d, J 12.5 Hz, 2-H), 4.40 

(lH, dd, J 12.5, 2 Hz, Y-H),~ 4.00 (IH, d, J 2 Hz, 3 ~ 0 H ) , ~  3.89, 3.81, 3.79 (each 

3H, 5, ~ x o M ~ ) .  MS Calcd for C18H1806: M ,  330.100. Found m/z: M', 330.100. 

(*)-Pustin =',4'-T- (2) 

Colorless needles of mp 152-153°C (MeOH/ether) ( l ~ t . , ~  mp 14j-144°C). Yield, 

93%. IR ( C H C ~  1 :  3492 (OH), 1674 cm-I (C=O). 'H-NMR (CDC1 ) 6: 7.86 (lH, d, J 3 3 

8.5 Hz, 5-H), 7.12 (lH, dd, J 9, 2 Hz, 6,-H), 7.10 (1H, br s ,  2'-~), 6.94 ( l ~ ,  d, 

J 9 Hz, 5'-H), 6.64 (lH, dd, J 8.5, 2.5 Ha, 6-H), 6.49 (lH, d, J 2.5 Hz, 8-H), 

5.04 (lH, d, J 12.5 Hz, 2-HI, 4.53 (lH, dd, J 12.5, 2 Hz, 3-H),7 3.92, 3.89, 3.82 

(each 3H, s ,  3xOMe), 3.70 (lH, d, J 2 Hz,  OH).^ MS Calcd for Cl8Hl8O6: M, 

330.110. Found m/z: M+, 330.111. 

(2RhJ3S*,4R')- m - P e n t a a c e t o x y f l a v a n  4 (&) 

A mixture of 5s (105 mn) and NaBH4 (11 mg) In anhydrous methanol (20 ml) was 
stirred at -30°C for 1 h, and then 5% acetlc acid (4 drops) was added. The 

reactlon mixture was concentrated m vacuo, and the res~due was taken up in ethyl 

acetate. Work-up of the organic phase afforded an oil, which was acetylated by 

the procedure employed for the preparation of I?;? from to yzeld & (96 mg, 84%), 

Rf 0.49, as colorless needles of mp 122-124'C (MeOH). IR (CHC1 ) :  1766, 1752 

-1 
3 

cm (OC=O). 'H-NMR (CDC1 ) 6 :  7.35 (zH, d, J 9 Hz, 2'-, 6'-H's), 7.02 (ZH, d, 
3 

J 9 Hz, 3 5'-H's), 6.73, 6.64 (each 1H, d, J 2 Hz, 6-, 8-H's), 6.08 (lH, d, J 

4 Hz, 4-H), 5.44 (lH, dd, J 6, 4 Hz, 3-H), 5.32 (lH, d, J 6 Hz, 2-H), 2.27 (6H), 

2.18 (3H), 1.96 (3H). 1.12 (3H) (each s, 5xOAc). MS Calcd for C25H24011: M, 

500.132. Found m/z: M', 500.132. 

m-Molllsacacldin (Leucofisetinidln) Pentaacetate ( & I  

A colorless oil. Yield, 94%. In (CHCl ) :  1744 cm-l (OC=O). 'H-NMR (CDC1 ) 
3 3 

6: 7.31 (lH, d, J 9 Hz, 5-H), 7.25-7.11 (3H, m,  2'-, 5'-, 6'-H's), 6.75 (lH, d, J 

2.5 Hz, 8-H), 6.73 ( l ~ ,  dd, J 9, 2.5 Hz, 6-H), 6.09 (lH, d, J 6 Hz, 4-H), 5.46 

(lH, dd, J 7, 6 Hz, 3-H), 5.25 (lH, d, J 7 Hz, 2-H), 2.28 (3H), 2.26 (6H), 1.95 

(3H), 1.88 (3H) (each s ,  5xOAc). MS Celcd for C25H24011: M, 500.132. Found 

m/z: M+, 500.132. 



(ZR* , s s ' ~ 4 ' - T r i m e t ~ f l a v a n - 3 , 4 - d i o l  ( s )  & the -- 
Isomer 10a 
w- 

A mixture of 2 (80.9 mg) and NaBH4 (21 mg) in anhydrous methanol (3 ml) was 

stirred at -20°C for 3 h. Work-up of the reaction m~xture, followed by prep. 

TLC (s~llca gel, acetone/henzene=1/5, v/v) of the react~on products gave 2 

(22.9 mg, 28%). Rf 0.20, and & (44.0 mg, 54%). Rf 0.27. 

Compound @: Colorless prlsms of mp 108--l09'C (MeOH). IR (CHC1 ) :  3584, 3476 
3 

cm-' (OH). 'H-NMR (CDC1) 6: 7.41 (2H, d, J 9 H z ,  2'-, 6'-H's), 6.94 (ZH, d, J 
3 

9 Hz, 3'-, 5'-H's), 6.14, 6.07 (each lH, d, J 2.5 Hz, 6-, 8-H's), 4.98 (lH, dd, J 

7.5, 1.5 Hz. 4-H).' 4.69 (lH, d, J 10 Hz, 2-H), 4.05 (lH, ddd, J 10, 7.5, 3 Hz, 

3-H),7 3.82, 3.72, 3.70 (each 3H, 5 ,  3xOMe). 2.40 (lH, d, J 3 Hz, 3-OH).6 MS 

Calcd for C18H2006: M. 332.126. Found m/z: M', 332.126. 

Compound G: Colorless needles of mp 165-166'C (MeOH). IR (CHC1 1 :  3548, 3412 
3 

-1 cm (OH). 'H-NMR (CDC1 ) 6 :  7.40 (ZH, d, J 9 Hz, 2'-, 6'-H's), 6.94 (2H, d, J 
3 

9 Ha, 3'-, 5'-H's), 6.11 (ZH, s ,  6-. 8-H's), 5.00 (lH, d, J 4 Hz, 4-HI, 4.89 (lH, 

d. J 10 Hz, 2-H), 3.92 (lH, ddd, J 10, 7, 4 He, 3-H),7 3.85, 3.82, 3.77 (each 3H, 

s, jxOMe), 2.77 (lH, s ,  4- OH),^ 2.55 (lH, d, J 7 Hz,  OH).^ MS Calcd for 

C18HZ006: M, 332.126. Found m/z: M'. 332.126. 

m-Mollisacacid~n (Leucof~set~nidin) W ', 4 -Trimeth& Ethel) (s) g& 

(*)-Gleditsin -4'-Trimethyl ( m )  

1) NaBH reduction of furnished 2 (85%) as colorless needles of mp 145-147'C 
4 

(MeOH/ether) (lit. mp 15-151°C). IR (CHC1 ) :  3572, 3432 cmwl (OH). 'H-NMR 
3 

(CDC13) 6: 7.39 (lH, d, J 8.5 Ha, 5-H), 7.03 (lH, dd, J 9, 1.5 Hz, 6'-H), 6.99 

( l ~ ,  br s ,  2'-~). 6.86 (lH, d, J 9 Hz, 5'-H), 6.60 (IH, dd, J 8.5, 2.5 HZ, 6 - ~ ) ,  

6.41 (lH, d, J 2.5 Hz, 8-H), 4.80 (lH, dd, J 8.5, 5.5 Hz, 4-H),7 4.75 (IH, d, J 

10 Ha, 2-HI, 3.86 (6H), 3.73 (3H) (each s ,  jxOMe), 3.82 (IH, ddd. J 10, 8.5, 2.5 

Hz, 3-H),7 2.72 (lH, d, J 5.5 Hz, 4-0H),6 2.25 (lH, d, J 2.5 Hz, 3-0H).6 MS 

Calcd for C H 0 : M, 332.126. Found m/a: Mi, 332.126. 
18 20 6 

2) A mixture of (54.0 mg) and LlAlH,, (10 mg) in anhydrous tetrahydrofuran 

(j ml) was stlrred at -gO0C for 4 h. Work-up of the reaction mixture and puri- 

flcatlon of the reaction products by prep. TLC (silica gel, acetone/beneene=l/lO, 

Y/V) gave 2 (42.3 mg, 78%). Rf 0.41, and (9.7 mg, lB%), Rf 0.45. 

Compound a: Colorless needles of mp 171-173°C (MeOH/ether) (lit.,' mp 185'C). 

IR (CHC1 ) :  3564. 3380 (OH). 'H-NMR (CDC1 ) 6 :  7.23 (lH, d, J 9 Hz, 5-HI, 
3 3 
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7 .00  ( I H ,  s ,  2 ' - H I ,  6 .99  ( l H ,  d ,  J 9  Hz, 6 ' -HI ,  6 .97 ( l H ,  d ,  J  9  Hz, 5 ' - ~ ) ,  6 . 5 3  

( l H ,  d d ,  J 9 ,  2  Hz, 6-H),  6.47 ( 1 H .  d ,  J 2  Hz, 8 -H) ,  4 .97 ( l H ,  d ,  J  1 0  H Z ,  2-H),  

4 .75 ( l H ,  d d ,  J 5 ,  3 . 5 H z ,  4 - H ) , 7 4 . 0 0 ( 1 H , . d d d ,  J 1 0 ,  7 ,  j . 5 H z ,  j - H ) , 7 3 . y 0  

(6H19 3.76 (3H).  ( e a c h  s ,  gxOMe), 2 .60  (1". d ,  J 5 Hz, 4 - 0 H ) , 6  2 . 1 6  ( l H ,  d ,  J  7  

Hz.  OH).^ MS C a l c d  f o r  C18H2006: M, 332.126. Found m/z: Mt, 332 .127 .  
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