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Lactone derivative of benzy! 2,6-di-O-benzyl-3-O-[(R)-1-carboxyl-1-(phenylthio)-methyl]-B-D-galactopyranoside (6a) and
lactone derivative of benzyl 2,6-di-O-benzyl-3-O-[(S)- I-carboxyl-1-(phenylthio)-methyl]B-D-galactopyranoside(7a)

To a stirred solution of isopropy! (phenylthio)acetate (6.4 mL, 33.5 mmol) in dry carbon tetrachloride (16 mL) was added
N-chlorosuccinimide (8.9 g, 66.7 mmol) at room temperature under argon. After being stirred for 12 h, the reaction mixture
was filtered through Celite and the filtrate was concentrated to give the crude isopropyl 2-chioro-2-(phenylthio)-acetate, which
was used forthe next reaction without furtherpurification.

Benzy!l 2,6-di-O-benzyl-B-D-galactopyranoside (3a) (5.2 g, 11.6 mmol) was refluxed in dry toluene (50 mL) with
dibutyltinoxide (3.0 g, 12.1 mmol) in a Dean-Stark apparatus for 8 h. Then, the mixture was cooled to room temperature
and a solution of the crude isopropyl 2-chloro-2-(phenylthio)-acetate in dry toluene (50 mL) and tetrabutylammonium
bromide (3.9 g, 12.1 mmol) were added. Afler being refluxed for 6 h, the mixture was concentrated and the residue was
subjected to flash chromatography. eluting with 90:10-85:15 hexane:ethyl acetate to afford 6a (4.73 g, 7.91 mmol, 69%) as
a W{me solid (Rf0.46 in 2:1 hexane:ethyfacetate) and 7a (0.95 g, 1.59 mmol, 14%) as an amorphous mass (Rf0.34 in 2:1
hexane:ethyl acetate).

Lactone derivative of benzyl 2,6-di-O-benzyl-3-O-[(R)- | -carboxyl-1 -(phenylthio)-methyl]B-D-galactopyranoside(6a)

[(‘1.][)2D +18.4 ° (¢ 0.90 in CHCI3); IR (KBr): 2876, 1735, 1452, 1234, 1085, 736, 694; 'H NMR (270 MHz, CDCI3): &
(dd, JA,2=7.8, J2.379.6 Hz, TH; H-2), 3.67-3.73 (m, 3H; H-5,6,6"), 4.01 (dd, J3,4=4.0 Hz, 1H; H-3), 4.46 (d, ]IL?; H-
>J4.5<1 Hz, TH; H-4), 4.54 (s, |H; Bn), 4.64, 493 (2d, Jye=11.9 Hz, 2H;Bn). 4.67, 4.84 (2d, Jpem=11.4

; Bn), 499 (s, 1H; H-a), 7.31-7.34 (m, 9H; H-c,d,Bn), 7.54-7.56 (m, 2H; H-b); 3¢ NMR (67.8 MHz, éﬁ%lg). )
A, 71,5, 72,7, .9, 73.7, 74.5, 75.6, 79.2, 102.1, 127.8, 127.9x2, 128.0, 128.1, 128.39, 128.46, 128.50,
, 129.3, 129.4, 130.6, 134.6, 136.9, 137.6, 137.7, 164.9.
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Lactone derivative of benzy! 2,6-di-O-benzyl-3-0-[(S)- 1-carboxyl- 1-(phenylthio)-methyl]B-D-galactopyranoside(7a)

[]p25 -141 ° (¢ 1.2 in CHCI3); IR (KBr): 2868, 1736, 1452, 1365, 1252, 1168, 1102, 957, 747, 691; |H NMR (270
MHz CDCI3): & 3.74-3.91 (m, 3H; H-5,6,6"), 4.05-(dd, J] 2=6.6, /» 3=9.7 Hz, 1H; H-2), 4.11°(dd, 5 4=2.8 Hz 1H; H-
3), 4.48 (d, TH; H-1), 4.56, 4.61 (2d, Joe,ﬂ=| 1.9 Hz, 2H; Bn), 4.79°(dd, J4 5<1 Hz, 1H; H-4), 4.63, 295 (2d, Joem=11.7

Hz, 2H; Bn), 4.83, 502 (24, é%.é]l:;m z 1H; Bn), 5.88 (s, 1H; H-a), 7.28-7.34 (m, 9H; H-c,d,Bn), 7.59-7.67 (m, 2H:
&)

H-b); 3C NMR (67.8 MHz, 28 67.0, 71.3, ,71.7, 73.1, 73.9, 74.3, 74.7, 76.2, 79.5, 102.8, 127.5, 127.7, 127.9,
128.02, 128.06, 128.10, 128.19, 128.3, 128.5, 128.6, 129.1, 132.6, 133.0, 136.9, 137.7, 138.3, 165.1.
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Lactone derivative of benzyl 2,6-di-.0-benzyl-3.-0-[(lS)-(SZ);l-carboxy-2,3,4-trideox_y-5-0—l-ethoxyethyl)-7,8-0—
isopropylidene-6-O-methoxymethyl-1-(phenylthio)-D-arabino-oct-3-enitityl]B-D-galactopyranoside(10a

To a stirred solution of diisopropylamine (0.59 mL, 4.21 mmol) in dry THF (2.5 mL) was added 1.53 M solution of
nBuLi in haxane (2.6 mL, 3.98 mmol) at 0 °C under argon. After being stirred for 20 min, the mixture was cooled to -
78 °C and 6a (1.60 g, 2.68 mmol), azeotroped three times from toluene, in dry THF (5 mL) was added. After 15 min, to
the mixture was added HMPA (2 mL, 11.5 mmol) at -40 °C, fllowed by 9 (0.80 g, 2.02 mmol). Afier being stirred at the
same temperature for 1 h, the mixture was diluted with ether and poured into saturated aq. NH4C! with cooling, and the
fayers were separated. The agueous layer was extracted with ethyl acetate (200 mL) and the combined extracts were washed
with water and brine, dried over MgSO4, filtered and evaporated in vacuo. The residue was subjected to flash
chromatography, eluting with 85:15 hexane:ethyl acetate to afford 10a (1.52 g, 1.66 mmol, 83%) as an amorphous mass (Rf
0.19 and 0.23 in 2:1 hexane:ethyl acetate). ,

[R (KBr): 2976, 2926, 2878, 1745, 1204, 1155, 1111, 1079, 1024; 'H NMR (270 MHz, CDCl3): & 0.99-1.34 (m, 12H;
H-e,g.i,j"), 2.51-2.88 (m, 2H; H-3a,3b"), 3.17-4.22 (m, 14H; H-3,5,6a,6b,6',7',8' 9a,9b' £f,i), 4.39-5.19 (m, 12H; H-
I.Z,f,d, ,n,Bn ), 5.47-3.73 (m, 2H; H-4',5", 7.17-7.35 (m, 18H; H-b,c,Bn), 7.69-7.73 (m, 2H; H-a).
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Lactone  derivative  of benzyl  2,6-di-O-benzyl-3-O-[(1S)-(3Z)-1-carboxy-2,3,4-trideoxy-7,8-O-isopropylidene-6-O-
methoxymethyl-[-(phenylthio)-D-arabino-oct-3-enitity IJ3-D-galactopyranoside(11a)

To a stirred solution of 10a (1.50 g, 1.64 mmol) in ethanol (8 mL) was added PPTS (0.12 g, 0.477 mmol) at room
temperature. After being stirred for 10 h, the reaction mixture was neutralized with triethylamine (0.06 mL, 0.430 mmol)
and concentrated. The residue was partitioned between chloroform (100 mL) and 1 M HCI (50 mL), and the layers were
separated. The aqueous layer was extracted with further chloroform (50 mL) and the combined extracts were washed with
saturated aq. NaHCO3 and brine, dried over MgSOgy, filtered and evaporated /n vacuo. The residue was subjected to flash
chromatography, eluting with 4:1 hexane:ethyl acetate to afford 11a (1.05 g, 1.25 mmol, 76%) as an amorphous mass (Rf
0.15 in 3:2 hexane:ethyl acetate).

[0D23 127 © (¢ 0.53 in MeOH); IR (KBr): 3460, 2924, 1743, 1204, 1155, 1109, 1076, 1025, 750, 697; 'H NMR (270
MHz, CDC?J: 81.32, 1.36 (25, 6H; H-ED), 2.51 (dd, Jgem=14.3, Jg(%,4'=7.6 Hz, 1H; H-3a), 2.53 (d, {?'79H:5’4 Hz, 1H;

OH), 2.88 (dd, /31y 4=8.1 Hz, 1H; H-3b"), 3.30 (5, 3H: H-e), 3.59 (dd, Jg' 7=4.0, J7 g=4.3 Hz, 1H: H-7Y, 3.73-3.94 (m,
SH; H-5,6a,6b,9a',9b"), 4.03-4.10 (m, 2H; H-3,8"), 4.19 (ddd, J5' ¢=8.9 Hz, 1H; H-6", 4.52 (dd, /1 2=6.9, J» 3=7.6 Hz
IH; H-2), 4.53 (d. IH; H-1), 4.58, 4.60 (2d, Joem=5.6 Hz, 2H; FI=d,d"), 4.61, 4.68 (2d, Joern=6.9 HZ 2H; Bn), 4.76 (dd.
/3 4=3.6, Ja 5<1 Hz, TH; H-4), 4.66, 4.96'(24, Joem=117 Hz, 2H; Bn), 4.91, 5.19 2 Jyem=10.8 Hz 2H: Bn), 5.53
(ddd, Ju'5=11.2 Hz, IH; H4"). 5.68 (dd, 1H; H-3Y, 7.17-7.39 (m, 18H; H-b,e,Bn), 7.68-7571 (m, 2H; H-a). 13C NMR
(67.8 MFiz, CDCI3). 8 25.3, 264, 40.1, 36.1,65.6, 67.0, 67.5, 71.2, 71.9, 728, 73.7, 73.8, 74.5, 74.9. 76.2. 80.1, 86.9,
97.7, 103.3, 108.7, 124.5, 127.5, 127.8, 127.9, 128.0, 128.1, 128.2, 1283, 128.5x2, 128.8, 129.5, 129.6, 134.8, 136.6.

7, 7, 2
136.7, 137.7, 138.4, 167.2; MS (ESI) C47H54012SNa: m/z=865 (M+Na).
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Benzy| 2,6-di-0-benzyl-3-0-[3,4,5-trideoxy-8,9—0—iso(§)ropﬁlidene—7-0-methoxymethyl-a-D-axabino-non-4-en-2-
ulopyranosylono-1',4-lactone}-B-D-galactopyranoside ~ (12a)  an enzyl  2,6-di-O-benzyl-3-O-[3,4,5-trideoxy-8,9-0O-

isopropylidene-7-O-methoxymethyl-B-D-arabino-non-4-en-2-ulopyranosylono-1',4-lactone B-D-galactopyranoside(13a)

To powdered MS-4A were added a solution of 11a (1.02 g, 1.21 mmol), azeotroped three times ffom toluene, in dry
dichloromethane (30 mL) and DTBP (0.44 mL, 1.96 mmol) at room temperature and the mixture was stirred for 15 min
under argon. Then, AgOTf(0.47 g, |.83 mmol) was added and the mixture was cooled to -78 °C. To the cooled mixture
was added 2 M solution of phenylsulfnyl chloride in dichloromethane (0.85 mL, 1.70 mmol) and the mixture was allowed
to warm to -40 °C for 2 h. The mixture was neutralized with triethylamine and filtered through Celite. The filtrate was
concentrated and the residue was subjected to flash chromato%raphy, eluting with 4:1 hexane:ethyl acetate to afford 12a and
13a (0.70 g, 0.956 mmol, 79%, 12a:13a=4.0:1) as an amorphous mass.

The diastereoisomers of the product were separated by HPLC (Lichrosorb Si60-5, 7.5x300 mm, eluted with 35% ethyl
acetate in hexane, 2.96 mli/min). The first eluent (Rt=8-11 min) was 12a (Rf 0.32 in 3:2 hexane:ethyl acetate) and the
second (Rt=11-14 min) was 13a (Rf0.24 in 3:2 hexane:ethyl acetate).

Benzy| 2,6-di-O-benzyl-3-0-[3,4,5-trideoxy-8,9-O-isopropylidene-7-O-methoxymethy!l-o.-D-arabino-non-4-en-2-
ulopyranosylono-1',4-lactone]§-D-galactopyranoside(12a)
[0]D2> +7.6 ° (c 0.26 in MeOH) ; IR (KBr): 2920, 1763, 1156, 1076, 1028, 739, 699; |H NMR (270 MHz, CDCl3): 8
25, 1.33 (2s, 6H; H-c,¢"), 2.24-2.32 (m, IH; H-3a"), 2.44-2.50 (m, IH; H-3b"), 3.33 (s, 3H; H-b), 3.46 (dd, J1 2=7.8,
7.379.1 Hz, 1H; H-2), 3.75-3.85 (m, 4H; H-5,6a,6b,7'), 3.94 gdd J8' 9a=6.3, Joem=8.3 Hz, TH; H-9a), 3.99 (dd,

"9p=6.3 Hz, I|H; H-9b"), 4.16 (dd, J/3.4=4.5 Hz, |H; H-3), 4.20 ,8=6.3 Hz” 1H; H-8"), 4.40 (m, 1H; H-6'), 4.47
"TH; H-1), 4.54-4.98 (im, 81H; H-a,a',Bn), 5.29 (dd, J4 5<1 Hz, 1H; H-4),’5.67-5.71 (m, 1H; H-5"), 5.87-5.95 (m, 1H; H-
, 7.26-7.36 (m, 15H; Bn); '9C NMR (67.8 MHz, CDCI3): 8 25.3, 26.6, 31.4, 56.0, 66.3, 68.2, 71.0, 71.9, 72.1, 73.66,
.713x2, 74.8x2, 78.3, 78.8, 94.6,-97.5, 101.6, 108.8, 124’.1, 124.5x2, 127.7, 127.87, 128.92, 128.2, 128.3, 128.4, 128.5,
7.2, 137.8, 138.0, 164.8; MS (ESI) C41H48012: m/z=733 (M+H).
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Benzyl 2.6-di-O-benzyl-3-0-[3,4,5-trideoxy-8,9-O-isopropy! idene-7-O-methoxymethyl-3-D-arabino-non-4-en-2-
ulopyranosylono-! ' 4-lactone]$3-D-galactopyranoside(13a)

OL]D23 +2.8°(c 0.14in MeOH) ; IR (KBr): 2920, 1758, 1104, 1076, 1041, 738, 698; TH NMR (270 MHz, CDCll_f,): )
5027 (s, 6H: Hec,c), 2.21-2.28 (m, 1H; H-3a), 2.74°2.82 (m, 1H; H-3bY, 3.2] (5, 3H; H-b), 3.71-4.18 (m, 9FL; H-
S 6a.6b,78.93,9b", 4.43 (d, J| 2=6.9 Hz, 1H; H-1), 4.53-5.07 (m, 10H; H-4.6'.2.a,Bn), 5.87-5.88 (m, 2H, H-4"5Y,
757 (. 1302 Bry, 13C NMR (67.8 MHz, CDCl3): 8 25.4, 26.3, 34.3, 55.9, 65.5, 67.0, 71.1,71.3,72.0, 72.5, 73.3,
3. 75.3x2, 78.4, 93.8, 97.8, 103.1, 108.3, 121.2,71253, 1266, 127.3, 127.9, 128.0, 128.16, 128.23, 128.4, 128.5,
6.8, 137.7, 138.8, 165.9; MS (ESI) C41H4g012: m/z=733 (M+H). .
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Spﬁctrum data of 19a. [OL]D25 -3.5 ° (¢ 0.44 in MeOH); IR (KBr): 3442, 1745, 1665, 1370, 1223, 1086, 1044, 745,
699" 1H NMR. (270 Midz, CDCI3) 8 1.82 (dd, Joem=13.9, Jax, 4=10.9 Hz, 1H: H3ax.), 2.01-2.07 (m, IH; H-3eq.)
|88, 1982, 2.04, 214 (35, 15, Ac). 3.38 (dd/1 2778, 2 6" Hz, 1H; H-2), 3.64 (dd, J5 ¢=10.6, Jg' 7=2.0 Hz,
IH; H-6"), 3.73-4.00 (m, 4H; H-5,6a,6b,9a), 4.16 (ddd, Jy 5=J5 NH=10.9 Hz, 1H; H-5), 4.16 (dd, /3 4=4.0 Hz, 1H; H-

(23 He, TH: HAObY), 4.497d, TH; H-1), 4.59, 4.65 (2d, Jgem=12.2 Hz, 2H; Bn), 4.67,

4785 (20, Jgem=114 Hz, ZF: B .92 (dd, Jg s<1 Hz 1H; H43, 4.65, 4.97 (2d, Joem=11.9 Hz, 2H; Bn), 5.1 (ddd;
J8=15, i 0g=6.6 41z 1H; H8), 523 (dd, TH: H-7), 5,32 (0, TH: NH), 5.43 (dddSBeq. 4=5.3 Hz, THy H4Y, 7.27°
7.3 n;

4), 4.37 (dd, J8' 9b':2.8, Jo m- g

" ), 5. .
: (m, I5H] 5C NMR (67.8 Ml-éz, CDCl3): & 20.6, 20.7, 20. §§0.9, 23.2, 3872,749.3, 62.0, 67.3, 68.4, 69.3,
l b '(’

2,
)

§.5,70.2, 73.4, 72.9x2, 73.3, 73.7, 74.8, 77.9, 95.0, 101.6, 127.7, | 128.0. 128.35, 128.44, 137.0, 137.8, 138.0,
63.9. 170.1x2, 170.4, 170.6, 170.9; MS (ES!) C46H354NO17: m/z = 892 (M+H).
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The satisfactory mass spectra could not be obtained on the following intermediates.
Lactone derivative of benzyl 2,3,6—tri-0—benzyl-0—[2,6-di-0-benzyl-340-[(R)—1-carboxyl-l-Egherylthio)—methyl]—[i—
,6-di-

D-
aalactopyranosy1]-B-D-glucopyranoside (6b) and lactone derivative of benzyl 2,3,6-tri-O-benzyl-O- O-benzyl-3-0O-[(S)-
-carboxyl-1 -(phenylth:fo)-methy]]B-D-galactopyranosyl]B—D-glucopyranogdeﬂb)

Compound 6b and 7b were prepared fom Sb 4.8 g,.5.44 mmol) as described for the pre(g;aration of6a and 7a, yielding
6b (2.62 g, 2.54 mmol, 47%) as a white solid (RT0.46 in 2:1 hexane:ethyl acetate) and 7b ( .92 g, 0.89 mmol, 16%) as an
amorphous mass (Rf0.36 in 2:1 hexane:ethyl acetate).

Lactone derivative of benzyl 2,3,6-tri—0-benzyl-O-[2,6—di-O-benzyl-3-0—[(R)-I-carboxyl-l-(pheny]thio)—methy]]—B—D-
galactopyranosyl}$-D-glucopyranoside (6b)

[(x]ID25 +2.4 ° (¢ 1.3 in CHCI3); IR (KBr): 2916, 2866, 1753, 1452, 1361, 1245, 1094, 738, 698, 'H NMR (270 MHz,
CDCI3): 6 3.30-3.57 (m, TH, H-§,3,5,2',5',6a',6b'), 3.72 (dd,9.é5 6a<l, Joem=10.9 Hz, 1H; H-6a), 3.85 (dd, J5 6b=3.6 Hz,
3

IH; H-6b), 3.86 (dd, Jo' 3=9.4, J3' =4.0 Hz, '1H; H-3", 3.96 (dd, /3 I= J4.59.1 Hz, }H; H-4), 4.30-4.96 (m, 15H; H-
1.1',4'.Bn), 5.09 (s, |H; ‘lii-a), 323735 (m, 33H; H-c,d,Bn), 7.54-7.38 (m, 2ZH; H-b); 13C'NMR (67.8 MHz, CDCI%): b
66.2, 68.0, 71.0, 71.2, 72.2, 73.2, 73.3, 73.4, 74.8, 75.0x2, 7.56, 76.8, 77.0, 79.4, 81.9, 82.6, 102.3, 102.5, 127.4,
127.6, 127.7, 127.8, 127.9, 128.01, 128.08, 128.14, 128.2, 128.3, 128.4, 129.3, 130.8, 134.4, 137.5, 137.6, 137.9, 138.3,
138.5, 138.7, 165.1.
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Lactone derivative of benzyl 2,3,6-tri—0—benzyl-0—[2,6—di-0—benzyl—3-0—[(S)-1—carboxyl—l-(phenylthio)-methyl]-B—D-
galactopyranosyl]ﬁ-D-g]ucopyranoside(7b) o

[OL]P23 ~88.6 ° (c 1.4 in CHCI3); IR (KBr): 2862, 1754, 1452, 1361, 1248, 1092, 1069, 738, 698; TH NMR (270 MHz,
CDCI3): 8 3.31-3.83 (m, 9H; H-2,3,5,6a,6b,2‘,5‘,6a',6b’%, 3.93 (dd, J» 3=9.9, J3' 4=3.6 Hz, 1H; H-3"), 3.99 é d, ;3.4
Ji 5=§.8 I—lzn 1H; H-4), 4.33-4.98 (m, 15H; H-1,1',4",Bn), 5.86 (s, 1H; H)—a), 7.23-7.38 (m, 33H; H-c,d,Bn), 7.56-7.60 {m,
2H7 H-b); 1°C NMR (67.8 MHz, CDCl3): $66.2, 68.0, 71.0, 71.2, 73.1, 73.5, 73.6, 73.7, 74.90, 74.95, 75.1, 75.6, 76.9,
77.3, 79.5, 81.9, 82.5, 102.6, 102.7, 127.5, 127.6, 127.7, 127.83, 127.89, 128.08, 128.17, 128.28, 128.32, 128.41,
128.44, 129.1, 132.3, 132.9, 137.5, 137.8, 138.2x2, 138.5, 138.7, 165.5. »
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Lactone derivative of benzyl 2,3,6-tri-0—benzyl-0-[2,6-di70—bel1zyl-3_-0-[(IS)-(SZ);I-carboxy-Z,3,4-trideoxy—5-0—(1-
ethoxyethyl)-7,8-0—isopropy|idene-GO-methoxymethyl-1-(phenylthlo)—D-arabmo-oct-3-enmtyI]B-D—galactopyranosyl]B—D-
glucopyranoside (10b)

Compound 10b was prepared fom 6b (3.45 g, 3.35 mmol) as described for the preparation of 10a, yielding 10b 2.72 g,
1.97 mmol, 68%) as an amorphous mass (Rf0.28 and 0.24 in 2:1 hexane:ethyl acetate).

[R (KBr): 2872, 1745, 1452, 1365, 1206, 1094, 1026, 737, 698; 'H NMR (270 MHz, CDClg,): 5 1.01-1.37 (m, 12H; H-

de ), 2.53-2.90 (m, 2H: H-3a",3b"), 3.23-4.99 (m, 39H; H.1,2,3.4,5,6a,6b,1'2.3.4.5, A 6b',6",7".8",9a",9b" e, £f,
hRIBR) . 5.48-5.74 (m, 2H; H-4",5"), 7.12-7.42 (m, 33H; H-b,c,Bn), 7.63-7.66 (m, 2H; H-a).
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Lactone derivative of benzyl 2,3,6-tri-O-benzyl-O-[2,6-di-O-ben 1-3-0-L(IS)-(3Z)-1-carboxy—2,3,4—tride0xy-7,8-0-
isopropylidene-6-0O-methoxymethy -1-(phenylthio)-D-arabino-oct-3-enitityl B-D-galactopyranosyl]$-D-glucopyranoside
(11b)

Compound 11b was prepared from 10b (2.67 g, 1.93 mmol) as described for the preparétion of11a, yielding 11b (1.96 g,
1.50 mmol, 77%) as an amorphous mass (Rf0.21 in 3:2 hexane:ethyl acetate). '

[0]p2> —78.3 ° (¢ 1.2 in MeOH); IR (KBr): 3452, 2918, 1745, 1452, 1366, 1206, 1096, 1025, 736, 697; TH NMR (270
MHz CDCI3): & 1.33, 1.38 (2s, 6H; H-{1), 2.52 (d, J v,‘%H=5.6 Hz, [H; OH), 2.53 (dd, Joem=14.5, J3a",4"=6.6 Hz, 1H;
=-J

i Bno 1 OBn

9b"

: 6'
H-3a"), 2.50 (dd, J_'}b"_4"=8.3 Hz, 1H; H ), 3.31 (s, 3H; H-e), ~3.24-4.12 (m, 14H; H-
2.3,4,5,6a,6b,3',5',6a’,6b',7",8",9a",9b"), 4.20-4.99 (m, 19H; H-1,1',2",4",6",d,d',Bn), 5.53 (ddd, Jq" 5"=l] .9 Hz, 1H; H-
4™, 5.69 (dd, J%" 6"=8.9 Hz, IH; H-5"), 7.13-7.41 (m, 33H; H-b,c,Bn), 7.64 (d, Jo b=7.3 Hz, 2H; H-a); '°C NMR (67.8
MHz, CDCl3): 0 25.4, 26.5, 40.0, 56.1, 65.7, 66.3, 67.6, 68.0, 71.1, 71.6, 73.0, 733, 73.7, 73.8, 74.6, 74.9, 75.1, 75.5,
75.7, 76.2x2, 80.2, 82.0, 82.4, 87.0, 97.8, 102.6, 103.4, 108.8, 124.7, 127.1, 127.4, 127.6, 127.7, 127.8, 128.0, 128.1,
128.28, 128.38, 128.46, 128.49, 128.55, 128.8, 129.5, 129.6, 134.7, 136.6, 137.5, 137.9, 138.2, 138.54, 138.59, 138.64,
167.2.
b
[ a
Qe
. 5} Ogn BnO 1
AN o Bcr;O 08Bn
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Benzyl 2.3,6-tri-O-benzyl-4-0-[2,6-di-O-benzyl-3-O-[3,4,5-trideox -8,9-O-isopropylidene-7-O-methoxymethyl-o-D-

arabino-non-4-en-2-uIopyranosylono—l",4'71actone]-B—D—ga]actopyranosyl]—B- -glucopyranoside (IZb% and benzyl 2,3,6-tri-O-
benzyI—4O-[2,6-di-0-benzy1—3-0-[3,4,5-trldeoxy-8,9-0-1sopropylidene-7-0—methoxymethyl-B—D-ara ino-non-4-en-2-
ulopyranosylono-1 " 4'_lactone]3-D-galactopyranosy]B-D-glucopyranoside (13b)

Compound 12b and 13b weregrepared fiom 11b (1.93 g, 1.47 mmol) as described for the preparation of 12a and 13a,
vielding 12b and 13b (1.43 g, 1.19 mmol, 81%, 12b:13b =3.8:I) as an amorphous mass. :

The diastereoisomers of the product were separated by HPLC (Lichrosorb Si60-5, 7.5x300 mm, eluted with 32% ethyl
acetate in hexane, 2.96 ml/min). The first effluent (Rt=7-10 min) was 12b (Rf0.36 in 3:2 hexane:ethyl acetate) and ta’e
second (Rt=11-14 min) was 13b (Rf0.27 in 3:2 hexane:ethyl aceta).

Benzyl 2,3,6-tri-O-benzyl—4-0—[2,6-di—O-benzyl-S-O-[3,4,5-trideox -8,9-O—isopr0pylidene-7-0-methoxymethyl-a-D-
arabino-non-4-en-2-ulopyranosylono-1 " 4" lactone]-D-galactopyranosyl]8-D-glucopyranoside (12b)

(@]p23 +4.8 ° (c 0.37 in MeOH) ; IR (KBr): 2916, 1763, 1452, 1366, 1210, 1157, 1069, 1027, 737, 698; 1 NMR
(270 MHz, CDCI3): 8 1.25, 1.35 (25, 6H; H-c,c'), 2.25-2.33 (m, IH; H-32"), 2.47-2.53 (m, 1H; H-3b"), 3.34 (s, 3H; H-b),
592.4.02 (m, 141 H-2.3,4,5.6a,6b,2',3"5',6a,6b',7",9a",00"), 4.19 (ddd, 7 g= Jg" 9g"= Jg" 0pr=0.0 Hz, 1H; H-8"
4.20-4.97 (m, 17H; H-1,176"a,a, Bn)..5.20 (dd, J3 4=4.0, Jar 5<1 Hz TH; H-4, 5.6925%7

|

!

1

, 3 (m,’TH; H-5"), 5.90-5.96 (m,
H: H.4"), 7.20-7.36 (m, 30H; Bn); 13C NMR (67.8 MHz, CDCl3): 8 25.1, 26.5, 31.4, 50.0, 60.0, 67.1, 68.0, 71.0, 71.4,
35935, 73.9, 74.1, 75.0%4, 75.2, 75.6, 78.5, 79.1, 819, 82.7, 94.6, 97.5, 101.7, 102.6, 108.7, 124.2, 124.4,

WD

27.35.127.58, 127.67. 127.73, 127.9, 128.1, 128.3, 128.4, 137.5, 138.1x2, 138.3, 138.5, 138.8, 165.0."
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Benzyl 3,6-tri-O-benzy!-4-0-{2,6-di-O- benzyl-o -0-{3,4,5-trideoxy-8,9-O-isopropylidene-7-O-methoxymethyl-B-D-
arabino-non-4-en- 2 -ulopyranosylono-1",4'-lactone]B-D- galactopyranosyl]ﬁ- -0]ucopyran051de(13b)

[0]D23 9.6 ° (¢ 0.54 in MeOH) : IR (KBr): 2866, 1760, 1452, 1365, 1263, 1210, 1098, 1059, 737, 698; H NMR (270
MHZ, CDCI3): 8'1.24, 1.26 (25, 6H; H-¢,¢). 2.23231 (m, IH; H-3a"),2.72-3.78 (m, 1H;'H-3b"), 3.14 (s, 3H; H-b), 3.13-
306 (m, TH; H-5), 3.394.03 (m, [3H; H-2,3,4,6a.6b,2'3"5" 6a,6b',7".92",9b"), 4.15-4.94 (m, 19H;, H-
e 8",6a,a 'Bn), 5.83-5.93 (m, 2H; H-4".5"), 7.19-7.40 (m, 30H; Bn); 13C NMR (67.8 MHz, CDCI3): & 25.3, 26.3,

3215 5 ,663,679 71.0x2, 7]6 777,7 1, 73.5, 74.0, 747 75.0x2, 75.2, 75.7, 76.4, 77.3, ‘f81 81.8, 825
93, 5 97.7, 102.5, 103. 0, 8 121, l, 125. 2, 126. 6, 127.3, 127.4, ]27.7, 127.8, 127.9, 128.08, 128.16 128 25, 128. 34,
128.37, ]2843, 137.4, 137.9, 1381 138.5, 138.7x2, 165.9.
OBn
1! Bon%oan
c.c o) 0Bn

b aa OBn

~0"on.

Spectrum data ol‘l9b [O]D -1.9° (c 32 in MeOH); IR (KBr): 3390, 2920, 1748, 1683, (452, 1367, 1221, 1094,
1071, 738, 699; 'H NMR (270 MHz, CDCl3): & 1.85 (dd, /oem—bS /ax W 4n=10.9 HZ, 1H; H-3ax. ") 2.15 (dd
J3e =5.3 Hz, 1H; H-3eq.™), I 89, 193 201 2.04, 2. 15(SS°ISH AC) 325 (dd, J1' 2=17.9, J2""—92HZ 1H; H-2"),

$85% (m. SH: H2.3.5.5 6a), 3,694,

87 (m 34H: H-1 46860, 113" 4" 6b' 5" 6" 04 Bb" Br). 506 (ddd, 7 gn=6.
H8"), 5.25 (dd, Jov 7=2.0 Hz, 1K H-7T"), 529 (d, ?"Ngl 10.9 Hz, 1H; NHR) 5.
dd. g sv=10.9 Hz, TH; H-4"), 7.20-7.39 (m, 30H; Bn):; 15C NMR (67.8 MHz, CDC 20.7x2, 20.8, 20.9, 23.
38.2. 49.T, 62.0, 67.4, 67.8, 69.6, 70 3,710 722.72.9 733, 3.4, 3.6, 3.8 75.0x4 755 76.8, 78.8, 81.8. 82.
95,1, 101.7, 102.5, 127.3, 127.60, 127.65, 127.74, 127.85, 127.89, 128.07, 128.10, 128.17, 128.3, 128.4, 137.5, 137.
138.2x2, 138.5, 138.9, 164.2, 170.1, 170.2, 170.4, 170.7, 170.8.

(o]
Ac
AcO 0 ogn OBn
AcO... v/ » BnO
AchNZZ2 _Iogg,o\%\\??“"
8 OBn

AcO OBn

" () =8, 4 j 1l =295 H ]H’
(§ g o |

3,
5
23
6
8

>




