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A b r a n c h e d  t r i s a c c h a r i d e ,  3- O-/3- D-gl a c o p y r a n o s y l - 2 -  O-c~-I - r h a m n o p y -  
r a n o s y l - / 3 - D - g a l a c t o s e  ( s o l a t r i o s e ,  13), is t he  c a r b o h y d r a t e  m o i e t y  o f  such  a l k a l o i d  
g l y c o s i d e s  as c*-so lan ine  t , ¢*-solasonine ~. a n d  t r - ,~olamar ine  3. f r o m  wh ich  it has  b e e n  
i s o l a t e d  ]- 3 a f l e r  p a r t i a l  h y d r o l y s i s  wi th  ac id .  T h e  c o m p t m c n t  di ,~acchar ides .  3 -0 - / 3 -  
D - g l u c o p y r a n o s y l - D - g a l a c t o s e  4 ( s o l a b i o s c )  a n d  2 - O - t Y - I - r h a m n o p y r a n o s y I - I ) - g a l a c -  
rose ~'~. h a v e  p r e v i o u s l y  b e e n  s y n t h e s i z e d .  T h e  s y n t h e s i s  o f  13 is n o w  d e s c r i b e d .  

T r e a t m e n t  o f  b e n z y l  3 - O - a l l y l - / 3 - l ) - g a l a c t o p y r a n o M d ~ -  ( l )  wi th  e~.o~-di- 
m e t h o x y t o l u e n e  in a c e t o n i t r i l ¢  in t he  p r e s e n c e  o f  p - | o l u c n e s u l l ' o n i c  aczd g a v e  b e n -  
zyl 3 - O - a l l y l - 4 , 6 - O - b e n z y l i d e n e - f f i - D - g a l a c t o p y r a n o s i d e  (2) in c ry s t a l l i n e  f o r m  in 

879} y ie ld .  C o n d e n s a t i o n  of  2 w i th  2 , 3 , 4 - t r ~ 4 ) - a c e l y l - ~ , - [ - r h a m n o p y r a n o s y l  
b r o m i d e  (3} in d i c h l o r o m e t h a n e ,  in the  p r e s e n c e  o f  s i lve l  t r i t l u o r o n | c t h a n e s u l f o -  
n a t e  ( t r i f l a l e )  a n d  1 , 1 , 3 , 3 - t e l r a m e t h y l u r e a  ~. a f f o r d e d  a m i x t u r e  t ha i  was  ~how'n by 
t . l . c ,  to c o n t a i n  b e n z y l  3 - O - a l l y l - 4 , 6 . - O - b c n z y l i d c n e - 2 - O - ( 2 , 3 , 4 - l r i - O - a c c t y l - ~ * - I -  

r h a m n o p y r a n o s y l ) - / 3 - D - g a l a c t o p y r a n o s i d e  (4) as t h e  m a j o r  p r o d u c t ,  a c c o m p a n i e d  
by  t r a c e s  o f  t h e  m a r g i n a l l ~  s l o w e r  m o v i n g ,  u n r e a c t e d  2 tha t  cou ld  not  be  r e m o v c : d  
by  c o l u m n  c h r o m a t o g r a p h y .  T h e r e f o r e ,  the  m i x t u r e  was  ¢ ~ - d e a c c l y l a t c d  wltl l  
m e t h a n o l i c  s o d i u m  m e t h o x i d c ,  a n d  thc  r e s u l t i n g  m i x t u r e  o f  p r o d u c t s  w a s  f r a c l i o n -  
a t e d  b y  c h r o m a t o g r a p h y  o n  a c o l u m n  o f  sil ica gel  Io  g ive ,  in 85 c; k ic ld ,  c ryMal l ine  
b e n z y l  3- O-al lyl -4 ,6 . -  O - b e n z y l i d e n ¢ - 2 - O - ~ ¢ -  t.- r h a m n o p y  ~ an osy l - /~-D-glucopy  ra-  
n o s i d e  (5) .  A c e t y l a t i o n  of  5 p r o d u c e d  4 in c rys t a l l i ne  lorrn .  T h e  c o n f i g u r a t i o n  al th¢ 
n e w l y  i n t r o d u c e d ,  i n t ez -g lycos id l c  l i n k a g e  in 4 w a s  c o n f i r m e d  b~ the  I~C ' -n .m.r .  
s p e c t r u m ,  w h i c h  s h o w e d  a s ignal  f o r  C - I '  a t  *+ ~ 97 .9 ,  wi th  ~JtH 176 I I7 .  c o n s i s t e n t "  
wi th  Ihe  c~ c o n f i g u r a t i o n  al  ( ' - I  ' 

R e m o v a l  o f  t h e  b e n z y l i d e n e  g r o u p  f r o m  5 wi th  a q u c o u s  a c e t i c  ac id  a f f o r d e d  
c r y s t a l l i n e  b e n z y l  3 - O - a l I y l - 2 - O - ~ - I - r h a n ~ n o p y r a n o s y l - ] 3 - D - g a l a c l o p y r a n o s i d e  (6) 
in 91c~ y ie ld .  A e c t y l a l a o n  o f  6 g a v e  c r y s t a l l i n e  b e n z y l  4 ,{~-d i -O-acc ty l -3 -O-a l ly l -2 -  
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,R= Ff’= H 

2u.u’= PhCH 

a71 = PhCHd 

3 

O-(2,3,4-tri-0-acetyI-a-l-rhamnopyranosyl)-~-D-galactopyfanoside (7). Benzyla- 
tion of 6 with benzyl bromide and sodium hydride’” in N,N-dimethylformamide 
provided, in 93% yield after column chromatography, benzyl 3-0-allyl-4,6-di-O- 
benzyl-2-0-(2,3,4-tri-O-benzyl-ru-L-rhamnopyranosyl)-~-D-galactopyranoside (8) 
as a syrup. Isomerization of the ally1 group in 8 with tris(triphenylphos- 
phine)rhodium(I) chloride in the presence of 1,4-diazabicyclo[2.2.2]octane1i, fol- 
lowed by removal of the resulting 1-propenyl group with mercuric chloride and 
mercuric oxide’*, gave, in 76% yield after column chromatography, crystalline 
benzyl 4.6-di-O-benzyl-2-0-(2,3,4-tri-O-benzyl-~-L-rhamnopyranosyl)-~-D-galac- 
topyranoside (9). 

Compound 9 was condensed with 2,3,4,6-tetra-O-acctyl-a-D-glucopyranosyl 

RkKH* 
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bromide (10) in dichloromethane in the presence of silver trillate and I. 1.3.3~tetra- 

mcthylurca, to give, in 77% yield, crystalline benzyl 1,6-di-O-benzyl-3-O-(~,~,4.~- 

tetra-O-acctyl-~-n-glncupyr,?nosyl)-~-~~-(~,3,4-tri-~~-b~n~yl-~-t.-rl~~~~nn~~~~yr~n~~~. 

syl)-/j-D-galactopyranoside (II), after column chromatography. The fi configura- 

tion of the newly formed interglycosidic bond in 11 was indicated” hy the V- 

n.m.r. spectrum, which chowed a signal for C-l” al fi 100~~. wrth ‘./c.H IhO Hr. O- 

Deacctylation of 11 gave, in W’Z yield. benzyl ~.~-di-~7-brn~~l-i-o-B-n-gluco- 

pyranosyl-2-0-(2.3.4-tri-O-hcnzyl-u-~_-rhamnc,pyranosyl)-~-n-gal;tctopyranosid~~ 

(12) as amorphous material. Catalytic hydrogenolysis of 12 m acetx acid I” the prc- 

srnce of palladium-on-char~[)~ll furnished. in 78% yield after cohimn chromatog- 

ruphy. the title compound 13. having physical constants in good agreement with 

those rrported’~2 for this compound. obtained from the natural products. 

FYPFRIMENTAI 

Generul merhod~. - LJnless stated otherwise, the general experimental con- 

ditions WCI e the same ab those &scribed previously’-‘. “C-N.m.r. spectra were rc- 

corded with a Jeol JNM-FX 700 spectrometer operated at SO. IO MHz. and with 

tetramethylsilane a8 lhr internal st:rndard. 

Bemyl _~-O-a~f,Vi-~.~-()-hC~~~.V~iri~rl~-~-D-~ai~lCto~~~r~l~~l.sl~iC (2). -- A solutwn 

of I (13.78 p). n,rr-dimethoxytoluenc (It1 gf. and p-toluenrsulfonic acid (0.1 g) in 

anhydrous acetonilrilr (100 ml.) was stirred for 6 h at room temperature. The solu- 

tion was made neutral with Amherlite IR-400 (OH ) ion-exchange resin. and the 

rain filtered off and washed with methanol. l’he filtrntc and washings wrrr com- 

bined. and evaporated, to give a white, crystalline residue which was recrystallized 

from ethanol to afford 2 (15.39 g. 87%); m.p. 17-G175”, [~]f( (3.3” (( (1.6. chlortt- 

form); n.m.r. data: 6, (chloroform-d): 7.65-7.25 (m. IO H. arom. H). 5.33 (s, 1 H. 

henzylic 1-I). -1.81 (AB q. ?. H. .I I2 (1 117. PhCII,), and 2.58 (hru,td \. 1 F7. disap- 

pcarrd on deuteration. HO-?.); 8,. (dimcthyl sulfox~de-&): 9Y.h (C-1 ‘./,.cr IQ.0 

Hz). 

Anal. Calc. for C2_qHz,0,: C, 69.33: H, 6.58. Found: C. hY 17: FI. 6.64. 

Benzyl 3-O-nll~l-4, h-O-he~~zylirie~rc~--7-O-~-i.-rharrrnr~~~~ra~rr~r~l-~-u-gc~la~tu- 
ppranusidr (5). - A solution of 3 (I 1.65 g, 33 mmol) in dry dichloromethane (40 

mL) was added dropwisc during 40 min. wth rigorous exclusion of moisture and 

light. to a stirred wlution (cooled to -30”) of 2 (7.73 g. IY.4 mmol). ?il\,er triflate 

(IO.17 g, 39.6 mmol), and l.l.3.3-tetramethylurea (4.47 mL. 74.7 mmol) in di- 

chloromcthane (60 mL). After being stirred for I h at -30”. the mixture. wits al- 

lowed to reach room temperature gradually. and then stirred overnight. T.I.c (1: I 
benzenei-thyl acetntc) showed the tormatwn of 4 (R, 0.51) as the major product. 

accompanied hy tracts of. marginally slower-migrating. unreacted 2 (K, 0.48). The 

suspension was tiltwed off through a Crlltr pad. ,md the inorg;mlc wlid was 

washed with dichloromethanc. The filtrate and washmgs werr combtned. washed 

successively with aq~xwus sodium hydrogencarhnn;%tc, and water. dried (sodium 
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sulfate), and evaporated. A solution of the residue in anhydrous methanol (100 
mL) was treated with methanolic M sodium methoxide (5 mL). The mixture was 
kept for 2 h at room temperature, made neutral with Amberlite IR-120 (H+) ion- 
exchange resin. and the resin filtered off and washed with methanol. The filtrate 
and washings were combined, and evaporated to a syrup which was fractionated on 

a column of silica gel with 4:l benzene-ethanol, to give 5 (8.98 g, X5%); m.p. 195- 
196” (ethanol), [a]E -20.3” (c 1.3, methanol); ‘H-n.m.r. data (dimethyl sulfoxide- 
&): S 7.5&7.20 (m, 10 H, arom. H), 5.63 (s, 1 H, benzylic-H), 4.98 (d, 1 H, J,,, 
1.5 Hz, H-l ‘), and 0.97 (d, 3 H, J5,,hP 6.0 Hz, CH,-5’). 

Anul. Calc. for Cz9Hsh01a: C, 63.96; H, 6.66. Found: C, 64.13, H, 6.74. 
Benzyl 3-O-alIyl-4,6-O-benzylidene-2-O-(2,3,4-tri-O-ncrtyI-rY-L-rhannopy- 

ranosyl)-8-D-gulactopyranoside (4). - A solution of 5 (1.12 g) in 1: 1 (v/v) acetic 
anhydride-pyridine (15 mL) was kept overnight at room temperature. The solvents 

were removed by codistillation with toluene to give a syrup, which crystallized from 
ether-petroleum ether to afford 4 (1.27 g, 92%); m.p. 161&162”, [a]2 -40.0” (c 
0.8, chloroform); n.m.r. data (chloroform-d): S, 7.63-7.22 (m. 10 H, arom. H), 
5.53 (s, 1 H, benxylic-H), 2.08 (s, 3 H, OAc), 1.98 (s, 6 H, 2 OAc), and 0.89 (d, 

3 H,Js.,, 6.0 Hz); 3, IOU.4 (C-l, ‘Jew 155.3 Hz) and 97.9 (C-l ‘, ‘JCH 175.8 Hz). 

Anal. Calc. for C9sH42013: C, 62.68; H. 6.31. Found: C, 62.82; H, 6.40. 

Benzyl3-O-allyI-2-O-u-L-rhomnopyranosyl-~-D-galactopyran~side (6). - A 

solution of 5 (7.16 g) in acetic acid (70 mL) was heated to 90”, water (46 mL) was 
added in small portions, and the mixture was stirred for 1 h at 90”. The solvents 
were evaporated, and the last traces of the solvents were removed with the aid of 
repeated addition and evaporation of toluene. The residue was recrystallized from 
ethanol, to give 6 (5.46 g, 91%); m.p. 131.5P132.5”. [a]:: -47.6” (c 1.4, methanol). 

Anal. Calc. for CZ1Hs20i0: C, 57.89; H. 7.07. Found: C, 57.78; H, 7.21. 
Benzyl 4,6-di-O-acetyl-3-0-allyl-2-0-~2,3,4-tri-O-acetyl-~-L-rhamnopyrano- 

syl)-p-D-gafactopyranoside (7). - Acetylation of 6 (0.31 g), as described for 5, 
gave 7 (0.42 g, 93%); m.p. 115-l 16O (ethanol), [a]g -60.7” (c 1.2, chloroform); 
‘H-n.m.r. data (chloroform-d): 6 7.35-7.31 ( m, 5 H, arom. H), 2.10, 2.08, 2.07, 
2.00, and 1.98 (s, each 3 H, 5 OAc), and 0.92 (d, 3 H, J5..hl 6.0 Hz, CH,-5’). 

Anal. Calc. for Ci2H4201s: C, 57.65; H. 6.35. Found: C, 57.81; H, 6.29. 
Benzyi 4,6-di-0-benzyl-2-0-(2,3,4-tri-0-benzy[--D- 

galactopyranoside (9). - Sodium hydride (2.5 g) was added to a solution of 6 (4.25 
g) in N,N-dimethylformamide (90 mL), and the mixture was stirred for 1 h at room 
temperature, and then cooled to 0”. Benzyl bromide (14 mL) was added, and the 
mixture was stirred overnight at room temperature. Methanol was added to de- 

compose the excess of the hydride. and most of the solvent was evaporated. A solu- 
tion of the residue in chloroform was washed with water, dried (sodium sulfate), 
and evaporated to a syrup, which was eluted from a column of silica gel with 4: 1 
hexanc-ethyl acetate, to give benzyl 3-O-allyl-4,6-di-0-benzyl-2-O-(2,3,4-tri-O- 
benzyl-a-r.-rhamnopyranosyl)-P-D-galactopyranoside (8) as a syrup (7.86 g, 93%); 
[LY]~ -28.8” (c 1.2, chloroform). A solution of 8 (6.13 g) in 8:3: I ethanol-ben- 
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-196” (dec.) after foaming at 145-160”, [a]g -6.8 (5 min) + -3.9” (1 h; c 1.15, 
water)‘. 
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