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Communication

Syn thetic Studies of a Didemnin B An alog Based on a 2,3-Diamino
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Reductive amination, amidefor mation using BOP [(1H-1,2,3-benzotriazol-1-yloxy)tris(dimethyl-
amino)- phosphonium hexafluorophosphate] and esterification via DCC (dicyclohexyl carbodiimide) werethe
key syntheticstepstogener ateanadvancedinter medi ateinthepreparationof adidemnin B analogbased ona
sugar scaf folding (2). Thisanalog should pro videinsight into thebioactive confor mation of didemninB.

Didemnin B (1) , anovel cyclodepsipeptide, was
isolated in 1981 from a marine tuni cate of thefamily
Didemnidae.' Thisnat ural prod uct wasfoundto display a
widespectrumof bi ologi cal activityincludingantitumor, an
ti vi ral andimmunosuppressiveactivi ties. Thepro posed ac-
tive sitesfor the bioactivity based on the X-ray anal y sisand
solutionconfor mationstudiesarethesidechainat tachedto
the amino group of threonine, the hydroxyl group of isos-
tatine, and thety ro sineunit**How ever, prelimi nary struc-
tureactivity relation shipssug gest that thesidechainisthe
most essential featureof thethree.*
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A molecularmodel ingstudy wasini ti atedtofindasuit-
abletem platewhichwould maintainthespacial relationship
of thethreeac tivessites.” Themini mizedmolecularmodeling
structureof didemnin B ( 1) wasorigi nally gener atedfromthe
X-ray coor di natesprovided by Hossainand cowork ers? The
best over lay of the struc tures was ob tained with all three
structural featuresinpresumed bioactiveconfor mationwhen
2,3-diamino glycal was used as thetem plate (Fig. 1). The
retrosyntheticanal y sisof analog 2 (Scheme|) provided
benzyl 2-amino-3-azido-4- O-p-methoxybenzyl-6-O- benzyl-
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2,3-dideoxy- z-D-glucopyranoside (3) and the three side
chains (4, 5, 6). Weenvi sioned theintro duction of theun
saturationinthesugar ring af ter thein cor porationof theside
chains.

The syn the sis of the 2-amino-3-azido sugar (3) and
didemnin B sidechain (4) wasreportedearlier.° Theprepara
tion of the side chain 5 began with protected L-tyrosine
(Schemell). Phasetransfer reactionwith dimethyl sul fate
gave a permethylated com poundwhichwasimmedi ately
deprotected and acylated under stan dard condi tions. Hy dro-
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ly sisof the methyl ester gave com pound 5 in 88% yield. 2-
Amino pentenoic acid (8) was used to syn the size the side
chain 6 (Schemelll). Conver siontothex-hydroxy acid fol-
|owed by methanolysisgavethe methyl ester 9. The hydroxyl
wasprotectedasaMOM ether. Reduction of themethyl ester
fol lowedby oxi dationgavetheal dehyde6, whichwasusedin
thenext stepwithout puri fi cation.

Incor poration of thefirst side chain was ef fected by
reductiveamination of al dehyde6with com pound3 using so-
dium triacetoxyborohydride’® and the re sult ing aminewas
immedi ately protected asitsac etate (SchemelV). Chemo-
selectivere duc tion of the azide with H,S(g) fol lowed by the
cou pling of acid5 using BOP and the re moval of p-methoxy

Fig. 1. Molecular mod el ingover lay of didemnin B
(D withanalog2.

benzyl group under ox i dative condi tionsgave com pound
11.9’10

DCC cou pling of theresulting second ary al co hol with
N-methyl-Boc-D-1eucine, fol lowed by dihydroxylation of the
ter mi nal alkenegavethediol 12. Periodate cleav age of com-
pound 12 gener ated anal dehydewhichwasfur ther oxi dized
tothecor responding carboxylic acid un der Masamune’' scon
ditions.™ The resulting acid was esterified with methyl
(S)-2-hydroxy-3-methylbutanoate'? un der DCC condi tions.
Removal of Boc and MOM groupswas ac com plished in one
step using trifluoroacetic acid. The final coupling with
L-lactyl-L-prolinet? was achieved un der BOP con di tionsto
providecompound13in 81% yield. Cur rently, we are |ook-
ing into ways of intro duc ing unsaturation in the sugar ring
andinthepro cessof testingthebi ologi cal activ ity of com
pound 13.

The solid state struc ture of didemnin B clearly shows
that the dimethyltyrosineresi due and theisostatine hydroxyl
group protrudeout ward fromtheinterior of themacrocycle, >
leadingto spec ulationthat they may beinvolvedinreceptor
binding. How ever, our prelimi nary work onthestructure-
activity relation shipsof thedidemninshasresultedinanin
congruentandcontradictory picture. Therefore, wehopeto
learn whether theim por tance of theisostatineregionisre
lated to stereochemistry or conformational ef fects by check-
ingthebi ologi cal activitiesof compound13and analog?2
sincethey areonly alittledif fer entinthesugar ring. Compar
i sonof thebi ologi cal activi tiesof compound 13 and analog2
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may provevalu ableinthedesign of asec ond gen er ation of
drugsbased on these conformational and bi ologi cal studies.
Al thoughweobtai ned adiastereomeric mix tureof com pound
13, the diastereomers will be sep arated at alater stage to
make two new analogs with dif fer ent chirality at the isos-
tatineregionforbi ologi cal testing. Af ter havingobtained
sufficient structure-conformation-activity data, different
tem plates could be built on the non-critical part of themol e-
culewithout af fectingtheaf finity, transport, and activity
proper tiesof thedidemnins.
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