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Abstract: Enantiomeric synthesis of a carbocyclic C-nucleoside, 9-deazaaristeromycin (1) was achieved viu the
key intermediate 6, which was prepared stereoselectively using Bu3SnH and subsequent DIBAL-H reduction
from the intermediate 4. © 1999 Eisevier Science Ltd. All rights reserved.

Kexyword: Carbocyclic C-nucleoside

Extensive efforts in the search of chemotherapeutic agents against cancers and viral infectious diseases have
led to the discovery of a variety of biologically active nucleoside analogs, including carbocyclic nucleosides! (i.e..
carbovir) and C-nucleosides? (i.e., 9-deazaadenosine). Carbocyclic C-nucleosides possessing the structural
features of both carbocyclic nucleosides and C-nucleosides have been paid relatively little attention although they
are chemically challenging and may possess interesting biological activity. Most of the known carbocyclic C-
nucleosides have been synthesized as racemic mixtures3 although a few examples of asymmetric synthesis have
been reported.4 Therefore, it was of interest to synthesize optically active carbocyclic C-nucleosides. A hybrid
nucleoside 1, which contains the features of biologically active aristeromycinia< and 9-deazaadenosine.2f was
selected as the first target compound (Figure 1). Herein, we wish to report the results on the synthesis of a
carbocyclic C-nucleoside 1 (Scheme 1).
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The major obstacle of the synthesis was the stereoselective preparation of the intermediate 5a. Initially. a
stereospecific side chain extension was attempted on the intermediate 3 by using a nucleophile, such as sodium
ethyl cyanoacetate, without success. Our alternative approach was to utilize the intermediate 4 which was expected
to be stereoselectively reduced to the desired intermediate 5a by appropriate reduction conditions despite
unfavorable stereoelectronic effects of the isopropylidene group. The intermediate 4 was readily obtained by
treating the intermediate 25 with ethyl cyanoacetate and KOr-Bu in EtOH in 76% vyield. Several reduction
conditions from 4 to § were investigated as indicated in Scheme 1, among which the Bu3SnH method provided the
best result in terms of obtaining the desired B product Sa.

0040-4039/99/% - see front matter © 1999 Elsevier Science Ltd. All rights reserved.
PlI: S0040-4039(99)00482-7

\



3310

Scheme 1.
HO o 1. DIBAL-H
o o 4 _ A4steps 8u : _14% tBuO
ref. 5 2. TsCl, P
HO OH o) 8% O OTs
D-¥-ribonolactone x
2 3
NCCH,CO-Et
NCCH,CO5Et KH, DMF
R 5a/5b % KOr-Bu, EtOH
Bu3SnH, AIBN, 7/1 62 75%
benzene, reflux Et0,C
Hy, 10%Pd/C  1/1.2 85 +BUO +BUO CN
NaBH. MeOH 1/10 72 —b“—‘(COZEt R |
CN o isomer +
0 0. 0
>0 5b (1R) >
4 Sa(18)
DIBAL-H. Et,0
H -78 °C, 65%
N-_CN N\/CN OH
| \_CN
t-BuO NHz 1. CICO;Et, DBN  #-BuO +-BuO
CH,Cl, H,NCH,CN'H,S0,
2. DBN MeOH, 85%
0,0 3. Na,CO3, MeOH, 050 050
73% from 7
8 7 6
HN;C=NHHOAc
EtOH, reflux
81%
NH
n 2 H NH»
& TN
WA AL
+BuO N HO N
CF3;CO,H, H,0
50 °C, 70%
050 HO OH
9 1

[0]Ps = -45.46



3311

Thus, treatment of 4 with Bu3SnH-AIBN in benzene under refluxing conditions gave the desired B isomer §a6
with high stereoselectivity (5a/5b=7/1) in moderate yield (62%). Although Bu3SnH reduction of the o, B-
unsaturated carbonyl compound is well known,? few studies on the stereochemistry of the reaction have been
reported. The stereoselectivity of the radical reduction of 4 to 5a may be explained by a thermodynamically stable
transition state, in which the 1-substituent and the isopropylidene group are in the frans relationship to minimize the
sterically unfavorable interactions between the two groups. The stereochemistry of each isomer was determined by
NOESY experiments (Figure 2). The NaBH4 and Hy-Pd/C method produced more o isomer as the major product
due to the sterecelectronic effects of the isopropylidene group, which is consistent with previously reported
results.8.9

The desired intermediate 5a was selectively reduced to the versatile intermediate 6 by DIBAL-H in ether at
-78 °C in 65% yield. A treatment of the intermediate 6 with HN;CH,CN-H,SO4 in MeOH gave an intermediate 7
which was subsequently protected with EtO,CCl, cyclized with DBN, and deprotected with Na;COs to afford a
pyrrole 8 in 73% yield. The intermediate 8 was then converted to a protected 9-deazaaristeromycin (9)!0 by
treating with HN,C=NH -HOAc in EtOH under refluxing condition in 81% yield.2f Deprotectién of 9 with
CF3COZH provided free 9-deazaaristeromycin (1)10 in 70% yield.52 The NOESY study confirmed the
stereochemistry of 1 which was determined from the intermediate 5a (Figure 2).

Figure 2. NOE relationships of 5a, 5b, and 1.

In summary, we have developed a stereoselective synthetic methodology for a novel optically active
carbocyclic C-nucleoside from 1,4-y-ribonolactone. The syntheses of related purine and pyrimidine analogs, and
their biological evaluations are in progress.
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