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STEREOCHEMICAL STUDIES ON ESPERAMICINS: DETERMINATION OF THE ABSOLUTE
CONFIGURATION OF ISOPROPYLAMINO SUGAR MOIETY
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Abstract: The absolute stereochmistry of the isopropylaminc sugar moiety of
esperamicin A, was determined as the a-L-threo-pentopyranosyl by comparing the CD
spectra of defivatized methanolysis product 4 with those of two synthesized antipodal
glycosides 9 and 11.
. . ! .

The extreme potency of antitumor antibiotics esperamicins” produced by Actinomadura
verrucosospora is imparted by the unique architecture of carbohydrate side chains. In
particular, the stereochemical and functional features of the carbohydrate framework

2
determine their DNA binding affinity "3. Consequently, detailed stereochemical
knowledge about the trisaccharide unit of esperamicin A, (1) is paramount in

understanding the mechanisms of its interaction with DNA.

CHy ‘
HyCS 0 h, HyCSs
AN
H
OH H 5

RN 0
OCH,
Ry Ry Ry HaCO Ny
Esperamicin Ay (1) R K CH(CHj), R:
Esperamicin R,: H R CH(CH3), H,CO NH
Esperamicin Ry,t R H  CHCHy 0CH,4

CHz

In our earlier studies on the esperamicins 4., A, and A structures4 we had

established the relative stereochemistry of ihe [7,3,1]1Eicyclic core containing the
1,5 diyne-3-ene system based on the x-ray diffraction data of the esperamicin X
fragments. The absolute stereochmistry of the fucosyl residue carrying the
anthranilate moiety was also determined by CD spe::ropolarimetry6. The reported gross

structure, depicting the relative stereochemistry of the bicvelic core and the
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carbohydrate subunits, were assigned on the basis of the lH NMR coupling constants.

However, the absolute stereochemistry assignment still remained to be established.

In this paper we report the absolute configuration of the isopropylamino sugar7, a
subunit of the trisaccharide of esperamicin Al. Previous methanolytic degradation
studies on N-acetyl-esperamicin Al led to the isolation of g and B methyl glycosides
of 4-(N-isopropyl-N-acetyl)-2,4-dideoxy-3-0-methyl-threo-pentopyranoside 2. In the
present investigation esperamicin Al was methanolized with 2M HCl yielding the

isopropylamino glycoside 3. For the purpose of obtaining crystals suitable for x-ray

HaC CHjy 0CH, 2: R=COCH;,4
\j/’ 3: R=H
R 0CH, 4: R=CONH—©——Br

and a chromophoric derivative acceptable for CD spectropolarimetry 3 was further
derivatized to the urea 4 with p-bromophenylisocyanate. Since the poor crystal
quality of & precluded any x-vray studies we decided te synthesize both D and L
antipodes of 4 starting from naturally occuring monosaccharides for spectroscopic
comparison. Thus the synthesis of the D-antipode (9) was accomplifhed from the
readily available 1-0O-methyl-g-L(+)arabinoside 5 via a known synthetic seguence
leading to the 2-deoxy glycoside 6. Partial 3-O-methylation of 6 followed by a
subsequent phthalimidation under Mitsunobu reaction conditions yielded 7. Hydrazino-
lysis of 7 afforded the 4-aminoglycoside 8. This was subjected to a reductive
amination reaction yieldinpg the 4-N-isopropylamino glycoside and feollowed by

derivatization with p-bromophenylisocyanate to the urea derivatives 9.
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a: 2,2 dimethoxypropane, (80%); b: CSZ’ CH3I, rt., {70Z); c: BuBSnH, PhH,
refiux, (69%7); d: HCl, (50%); e: CH3I, AgZO, acetone, rt., (36%Z); f:
phthalimide, Ph,P, diethyl azodicarboxylate {36%7), g NZHA’ EtOH, rt., (36%) h:

NaBHBCN, acetone, iPrOH, (43%); i: p-BrPhNCG, pyridins, 50°, (51%).
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Synthesis of the L-antipode (11) was accomplished from methyl Z-deoxy-a-(D)-ribo-

pyranoside 10 in a similar fashion to that described above.
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Both synthetic epimers 9 and 1l and the naturally derived product 4 exhibit identical
uv, IR, MS, 1H and 13C NMR dataa. However, the CD spectra (Figure 1) of D andbg
antipodes show opposite sign of the Cotton effects at Amax=250nm (Ae=:5.7). The CD
curve of the natural product 4 is superimposable with that of the L-antipode 11 when
measured at the equal concentration and thus its configuration is established to be

a-L-threo-pentopyranoside.
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Further structural studies on the determination of the absolute configuration of the

bicyclic core, thiomethyl sugar and hydroxylamino sugar of esperamicin A, are ongoing

1
in our laboratory.
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