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Reductive amination, am ide for ma tion us ing BOP [(1H-1,2,3-benzotriazol-1-yloxy)tris(dimethyl -
amino)- phosphonium hexafluorophosphate] and esterification via DCC (dicyclohexylcarbodiimide) were the 
key syn thetic steps to gen er ate an ad vanced in ter me di ate in the prep a ra tion of a didemnin B an a log based on a
sugar scaf fold ing (2). This an a log should pro vide in sight into the bioactive con for ma tion of didemnin B.

Didemnin B (1) , a novel cyclodepsipeptide, was
iso lated in 1981 from a ma rine tuni cate of the fam ily
Didemnidae. l This nat u ral prod uct was found to dis play a
wide spec trum of bi o log i cal ac tiv ity in clud ing antitumor, an -
ti vi ral and immunosuppressive ac tiv i ties. The pro posed ac -
tive sites for the bioactivity based on the X-ray anal y sis and
so lu tion con for ma tion stud ies are the side chain at tached to
the amino group of threonine, the hydroxyl group of isos -
tatine, and the ty ro sine unit.2,3 How ever, pre lim i nary struc -
ture ac tiv ity re la tion ships sug gest that the side chain is the
most es sen tial fea ture of the three.4

A mo lec u lar mod el ing study was ini ti ated to find a suit -
able tem plate which would main tain the spa cial re la tion ship
of the three ac tive sites.5  The min i mized mo lec u lar mod el ing
struc ture of didemnin B ( 1) was orig i nally gen er ated from the 
X-ray co or di nates pro vided by Hossain and co work ers.2 The
best over lay of the struc tures was ob tained with all three
struc tural fea tures in pre sumed bioactive con for ma tion when
2,3-diamino glycal was used as the tem plate (Fig. 1). The
retrosynthetic anal y sis of an a log 2 (Scheme I) pro vided
benzyl 2-amino-3-azido-4-O-p-methoxybenzyl-6-O- benzyl- 

 2,3-dideoxy- -D-glucopyranoside (3) and the three side
chains (4, 5, 6). We en vi sioned the in tro duc tion of the un -
saturation in the sugar ring af ter the in cor po ra tion of the side
chains.

The syn the sis of the 2-amino-3-azido sugar (3) and
didemnin B side chain ( 4) was re ported ear lier.6  The prep a ra -
tion of the side chain 5 be gan with pro tected L-ty ro sine
(Scheme II). Phase trans fer re ac tion with dimethyl sul fate
gave a permethylated com pound which was im me di ately
deprotected and acylated un der stan dard con di tions. Hy dro -
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ly sis of the methyl es ter gave com pound 5 in 88% yield. 2-
 Amino pentenoic acid (8) was used to syn the size the side
chain 6 (Scheme III). Con ver sion to the -hydroxy acid fol -
lowed by methanolysis gave the methyl es ter 9. The hydroxyl
was pro tected as a MOM ether. Re duc tion of the methyl es ter
fol lowed by ox i da tion gave the al de hyde 6, which was used in 
the next step with out pu ri fi ca tion.

In cor po ra tion of the first side chain was ef fected by
reductive amination of al de hyde 6 with com pound 3 us ing so -
dium triacetoxyborohydride7,8 and the re sult ing amine was
im me di ately pro tected as its ac e tate (Scheme IV). Chemo -
selective re duc tion of the azide with H2S(g) fol lowed by the
cou pling of acid 5 us ing BOP and the re moval of p-methoxy

benzyl group un der ox i da tive con di tions gave com pound
11.9,10

DCC cou pling of the re sult ing sec ond ary al co hol with
N-methyl-Boc-D-leucine, fol lowed by dihydroxylation of the 
ter mi nal alkene gave the diol 12. Periodate cleav age of com -
pound 12 gen er ated an al de hyde which was fur ther ox i dized
to the cor re spond ing carboxylic acid un der Masamune’s con -
di tions. 11 The re sult ing acid was esterified with methyl
(S)-2-hydroxy-3-methylbutanoate12 un der DCC con di tions.
Re moval of Boc and MOM groups was ac com plished in one
step us ing trifluoroacetic acid. The fi nal cou pling with
L-lactyl-L-proline12 was achieved un der BOP con di tions to
pro vide com pound 13 in 81% yield. Cur rently, we are look -
ing into ways of in tro duc ing unsaturation in the sugar ring
and in the pro cess of test ing the bi o log i cal ac tiv ity of com -
pound 13.

The solid state struc ture of didemnin B clearly shows
that the dimethyltyrosine res i due and the isostatine hydroxyl
group pro trude out ward from the in te rior of the macrocycle,2

lead ing to spec u la tion that they may be in volved in re cep tor
bind ing. How ever, our pre lim i nary work on the struc ture-
 activity re la tion ships of the didemnins has re sulted in an in -
con gru ent and con tra dic tory pic ture. There fore, we hope to
learn whether the im por tance of the isostatine re gion is re -
lated to stereochemistry or conformational ef fects by check -
ing the bi o log i cal ac tiv i ties of com pound 13 and an a log 2
since they are only a lit tle dif fer ent in the sugar ring. Com par -
i son of the bi o log i cal ac tiv i ties of com pound 13 and an a log 2
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Fig. 1. Mo lec u lar mod el ing over lay of didemnin B
(1) with an a log 2.



may prove valu able in the de sign of a sec ond gen er a tion of
drugs based on these conformational and bi o log i cal stud ies.
Al though we ob tained a diastereomeric mix ture of com pound 
13, the diastereomers will be sep a rated at a later stage to
make two new analogs with dif fer ent chirality at the isos -
tatine re gion for bi o log i cal test ing. Af ter hav ing ob tained
suf fi cient struc ture-conformation-activity data, dif fer ent
tem plates could be built on the non-critical part of the mol e -
cule with out af fect ing the af fin ity, trans port, and ac tiv ity
prop er ties of the didemnins.
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