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Abstract: To examine antitumor activities of monoglycosylceramide, we synthesized a-, B-
galactosylceramides and a-, B-glucosylceramides which have the same ceramide portion, and four kinds of
diastereomers of the ceramide portion in an o-galactosylceramide.

Agelasphines (AGLs) have been isolated from an extract of the marine sponge, Agelas mauritianus, as
active substances in the course of screening of antitumor agents.}.2 Since sufficient amounts of the four kinds
of AGLs (AGL-7a, AGL-9b, AGL-11, and AGL-13, Fig. 1) having o-galactosylceramide (o-GalCer)
structures and AGL-10 which has a p-glucosylceramide (B-GluCer) structure were obtained, we examined the
biological activities of five compounds using several assay systems, and found that o-GalCers showed stronger
antitumor activities against B16-bearing mice and stimulatory effects of lymphocyte proliferation on allogeneic
mixed lymphocyte reaction (MLR) than 8-GluCer.
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Fig. 1. Structures of AGL-7a, AGL-9b, AGL-11, AGL-13, and AGL-10.
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These findings suggested that not only the manner of combination between sugar and ceramide but also
the type of sugar combining to ceramide greatly affects the biological activities of monoglycosylated ceramides
(MonoCers). To confirm this possibility, we synthesized four kinds of MonoCers (AGL-517,3 AGL-562,%
AGL-563,5 and AGL-564,5) which have the same ceramide and their structures are shown in Fig. 2.
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Fig. 2 Structures of AGL-517, AGL-564, AGL-563, AGL-562, KRN7000,
and AGL-583.

As shown in Scheme 1, AGL-517 (a-GalCer) and AGL-563 (a-GluCer) were synthesized from a
ceramide (1)7 under Mukaiyama's o-glycosidation condition8 and following hydrogenolysis
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Scheme 2

Ri__OA 0 Q
0c )l\ R1 R3 )l\
Ry + HN (CHy)12CH3 HN (CH)12CHs
AcO (CH);sCH; 2 Rs ‘/Y\(CHz)nscHs

OH

6; R1=OAC, R2=H 1 b [: Rl—Rs—OAC Rz—H
7; R,=H, Ry=OAc AL 564; R,=R,=OH, R;=H

RI—H R2—R3=OAC
b AGL 562; R,=H, R)=R;=OH
(a) TMSOTE, MS4A / CH,Cl, ; (b) NaOMe / MeOH-THF

AGL-564 (3-GalCer) and AGL-562 (8-GluCer) were synthesized as follows: the same ceramide (1)
was treated with penta-O-acetyl sugars (6,7) in the presence of trimethylsilyltrifrate (TMSOT) and
molecularsives 4AY to afford the desired p-glycosides (8, 9). Deacetylation of 8 and 9 by treatment with
sodium methoxide to give AGL-564 and AGL-562 (Scheme 2).

Futhermore we synthesized KRN700010 (a-GalCer) and AGL-58311 (3-GalCer) which have the
different ceramide portion? from AGL-517 using the same glycosidation methods as described for AGL-517
and AGL-564, and their structures are shown in Fig. 2.
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Fig. 3. Structures of AGL-555, AGL-556, AGLS58, and AGL-559.

In addition, we previously reported? that, the structure of the ceramide portion in a-GalCer greatly affects
their biological activities, i.e., (1) the longer fatty acid in ceramide moiety shows more marked antitumor
activity in the range of C;4 - Cog, (2) the optimal length of long chain base in ceramide is Cyg in the range of

C11 - Cyo, and (3) 3-hydroxyl group plays an important role in biological activities. However, the biological

activities of the diastereomers of the ceramide portion have not been reported yet. To examine their biological

activities, we synthesized four kinds of diastercomers having a-GalCer structures starting from
dihydrosphingosines (10a-d)!2 by previously reported method2 7 (Scheme 3). Fig. 3 shows the structures of
four diasteromers which are AGL-555 (25, 35)13, AGL-556 (2R, 3R)14, AGL-558 (25, 3R)13, and

AGL-559 (2R, 35)16,
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