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M-Acetolysis of methyt S~~xy-2~s~~-5~-~x-~~~i& (I) aod co&n- 
sation of the product with bb?Vri~~@&~ by the Tic4 met&d, gave !%(5,6di&o~y-4-~ 
ambino-hcx&noforaoosyI) 8dmlk (3) in 10~ yiekl 2ftcr WnOvd Of blocking grouPr. The main pmduct was the D 
rib0 nuclaDs& which ws sckctivety destroyed by periodate oxidation to facilitate chromatographic purification 
of 3. The enandomer 4 was prepared from methyl 5,bdidaoxy-2dOisopropylidew-8-L-ribo-bcx 
(9 by the exact same roote. The acetolysis reaction, in contrast to most previous experience. f&d to rpimerize 
C-2 of the sulplr compktcty. An improwd pmparation of 6 is dcscrii which started from o-gataftose. In &d&on, 
the letter pathway wxs used to prepare ~~XY-~~~~~~ (171. 

Acetolysis of aldopentose and aldohexose derivatives 
frequently leads to epimerixation at C-2.‘-’ The struc- 
tural requirements are for a furanose ring and three 
contiguous OH groups, two of which at C-2 and C-3 
should be in a c& relati~nship.‘~ The protecting groups in 
this case must be exchangeable with acetate under the 
acetolysis conditions, which consist of 10: 1 acetic acid- 
acetic anhydride and 3-5% cont. sulfuric acidsI Recent 
work has established the usefulness of this reaction in 
synthesis%” and, in particular, the reaction has been a 
key step in the synthesis of various new hexofuranosyl 
nucleosides’-” and one ~n~f~~yl nucleoside.” 

We have recently been interested in the synthesis of 5’, 
6’ unsaturated hexofumnosyl nucleosides because of 
recent findings of weak biological activity.‘.” In previous 

work, the acetolysis reaction was used advantageously 
for the preparation of 5’. 6’ unsaturated nucleosides 
having the xylo configmation from unsaturated gly- 
cosides that or&ally had the ryxo co~tl.’ It was 
hoped that the same reaction sequence could be used to 
prepare the enantiomeric 5’. 6’ unsaturated nucleosides 
having the at&to contiguration from glycosides that 
had the ribo con@ration. 

Acetolysis of methyl Wdideoxy-2$0isopropylidene- 
&hbo-hex-S-enofuranosti (1)” gave a triacetate *2, 
which WBS 63mdmcd with 6benzunidochloromercur- 
purine by the titanium ~~c~o~de method” (Scheme 
I). Removal of the blocking groups with sodium methox- 
ide and chromatography” on an ion-exchange resin gave 
two nucleosides from one peak, a fact that was deter- 
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mined by studying the rate of periodate consumption.” 
The acetolysis had not given complete epimerization at 
C-2 and as a result, a mixture of 9-&6dideoxys-D 
arubino-hex-5esyl~e~ (3) and 9-M- 
dideoxy - #I - D - lib0 - hex - 5 - e~~~yl~~e was 
obtained. In recent work from this laboratory, sin&r 
results were reported; 9+deoxy-a-n-ahrofuranosyU- 
adenine was separated from 9-@deoxy-JIG-al- 
lofuranosyl)-adenine by selective destructIon of the 
latter nuckoside with periodate.‘” The nuckoside mix- 
ture in the present case was treated with sodium 
periodate for a short time, and then treated with sodium 
borohydride. Rechromatography gave pore 3 and what 
appeared to be the diakohol4, although the NMR spec- 
trum and optical rotation of the latter indicated that it 
was not a single isomer. The exact same approach was 
used to prepare the enantiomer 6 from methyl $6 - 
dideoxy-2J-0-isopropylidene-B-L-ribo-hex-S- 
enof~~~ide (J),” aiong with the dialcohol7 (Scheme 
2). The yields of both 3 and 6 were low primarily because 
of the failure of the epimerization to go to completion. 

modifk&ons of the published ~rocedure,‘~ and conden- 
sed it with 6benzamidochkromercuripurine. again using 
the titan&n tetrachioride method. The blocked 
nuckoside was partSly purifkd by silica gel chromato- 
graphy. RenxmI of the blocking groups and chromate 
graphy on an ionexchange cohunn afIorded a 34% yield 
of 6. If 3 was found to possess biological activity, it 
would then be worthwhile to prepare it by this route 
starting from commercially available tgakctono -1,4- 
kctone. 

The elemental analyses, UV, IR and NMR spectra 
suppormd the structures assigned to 3 and 6. The fact 
that 6 was also prepared directly from a n-gakctose 
derivative was evidence that the acetolysis conditions 
did produce the arubino co&uration. Additional evi- 
dence was obtained by record@ the rate of periodate 
uptake” of 3 in comparison to 9-(S&-dideoxy-g-n-&o- 
hex-~~~yI~e~e, which revealed that the 
latter consumed the theoretical amount of periodate in a 
few minutes, whereas it took 5 days for 3 to consume an 
equivalent amount. During these studies it was noticed 
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An exceilent altemative preparation of 6 came about 
after the above work had been compkted. Pedemen d 
1” recently reported the prepar&n of tri&enzoyl- 
5,6dideoxy-a-L-ambino-hex-Senofuratwse 01) by 
treatment of methyl 2J,6-tri-Oben2oyl-a-n-gakc- 
topyranoside (8) with hydrogen bromide in acetic acid, 
which gave tri-&benzoyl6-bromo6deoxy-n-gakc- 
tofuranosyl bromide (9) (Scheme 3). Treatment of 9 with 
silver benxoate gave 16 which was converted to 11 using 
zinc. We prepared 11 with only a few minor 

&at some slow overoxidation tended to occur which 
became more apparent and troubksome in experiments 
designed to tmequIvocahy prove the anomeric con@tua- 
tion. 

The anomeric co&umtion of 3 (or 6) was not obtain- 
abk from the ‘H-NMR qectrum. In couphng reactions 
of the type descrii here, the nuckophihc base is 
expected to substitute trans to the OH group at C-2.” 
The opticat rotations have values rather typical of hexo- 
furanosyl mrckosides with the proposed conggurations. 
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Au attempt was made to u~v~~y demonstrate the 
auomeric cou@uration of 3 by periodate oxidation and 

R@muMurAL 

reduction to the diaIcohoI 13. As seem in Scheme 4, 
M.ps were determined witk a Kotkr micro hot stage and 

correspend to corrected VaIucS. Et and uv spectra wen recor- 
identical reactions performed ott 9-(5,&dideoxy-tz-I% a 
Iyxo-~x-5_Sc ‘* (14) shotrId yieId the 

on Perkin-Elmer Model 21 and Be&ma DK-2 spcctro. 

same diaIcQhoI 13. since the alKulte~c co~o of 
phometers, respectively. NMlt spectra were obtained with a 
va&&fl TJ&4 apecuonrctel and Thfs was the internal reference. 

14 was aheady estabtished, sohrtious having identical OpticsI rotations were de&mined on a Radolph poI*. 
optical rotations in both cases wotdd iudicate identical Ekmental analyses were performed by the Spane Microam@ 
con&rations. Unfommately, due to the length of tical Laboratory, Aan Arbor* Michigan* U.S.A. MoiJt @ 
exposure of 3 to periodate, overoxidatioo and release of solutions were dried over M&O,. Evaporations were carried out 

iodine color occurred, and low values of rotation were under reduced pressure on a B&hi rotavapor witb a bath temp. of 

obtained. 
M-45*, unfess stated otkerwise. 
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Sckeme 4. 

The faihrre of the acetoIysis reaction to produce 
complete inversion of coafiguration at C-2 was surpris- 
ing coaside~ the excellent results obtained 
previousIy.~~“* 2 However, as mentioued above, a 
similar problem arose simuItaneousIy iu the prepon 
of certain 6’deoxyhexofuranosyl nucIeosi&s.’ It ap- 
pears that the axon of the twocarbon group at 
C-4 with respect to the co&uration of OH groups at 
C-2 and C-3 may have a roIe in the outcome. The 
structuraI and ~~~ reasons for the rest&s of 
the acetolysis reactioo are uot obvious and wiII need 
further study. The two mechanisms’3 that have been 
proposed do not take into account these probIems. 

Jo their paper condom the preparation of 11, 
Pedersen er OI.” also prepared ~~~~yI~~xy- 
&o-gaIactofuranose (15) by catalytic hydrogenation of 
10. We have used 15 to prepare ~-(~coxy-~-~~ac- 
tofurauosy1) adeuiue (17) (Scheme 5). The L form of this 
uucleoside has been rep~rted.‘~ 

Scheme 5. 

Pf5,~~x~a-~am-hu-S-~f~osyl)~~e (3). 
Compound 1” (8.42g. 42mmol) was dissolved in a mixture of 
ACZG (26ml) and glacial HOAc (26Oml), chilkd in an ice bat&, 
aad coat &SO‘ (13Sml) was added dropwise. The soln was 
keptatmomtemp,forll2hrandpotarxliato6oomlofice.~~ 
the iu! melted, CHCl3 was added and tbc mixture was stirred for 
15min. Ihc CHCh layer was qmratcd and the aqueolu layer 
was further extracted with CHch (4 x 75 ml). The CHCI, extracts 
were comb&d aad washed with coti P&O (2 x300-& satd 
NaHCG> (3OOmf), Hz0 (Momi), aad dried. TIK solvent was 
evaporated and traces of HOAc were removed by cocvapomtion 
of benzene several times. A ckar, c&rkss oil (2, 6.9& 6046 
ykkf) was obtaimd; NMR (CDC&) d 2.10 (CH#O), no gem- 
dim&y1 or OMe. 

A mix- contaiaiq 2 (6.9g, 25 mmol), &be&h- 
1~0~~ (14.9 & 3 1.5 au!loQ, cclite-545 (14.9 g), alld 12- 
dic&rocti was beated under r&u and 1lOml of solveat 
dWled tbmugh a take& adapter to remove traces of moisture. 
To the hat, stirring mixture was added TX& (2.8 ad, 26 aimoif ia 
IlOml of dry 1&dichioro&aoc. The mixture was heated under 
r&x for 2lhr, cooled to room temp., and treated with sat 
NaHCGy (690 ml)?” After 2hr of sti&a, the solids were 
removed by filt&m through a C&c pad, 4 the filter cake was 
washed with hot 1.2~~~~ (3OOmf). The orgaaic taycr 
was scinuated. the sotvent was cvauorated. aad tile SynrDY 
residuc~was dissoived io CHCI, (150&l), washed with M46 fi 
(2x tSOmE, l&O (iSOn&. and &ied. Evanoration atTooled a 
thick, o&e s~(9.65& which was d&&d in warm ?&OH 
(200 ml) and treated with IN’ methanelie NaOMc (2OmI). The 
soln was boikd under r&u for 2hr, cooled, sod muWzcd 
with Amber&e CG-120 (H”) ion-cxchaagc resin. The resin was 
removed by f&&on aad washed tboroaghly v&h &OH. The 
&vent was evaporated and methyl benzoate was removed as an 
az@ropc by several cocvapomtions with water. Tbc r&due was 
dissolved ia hot MeOH (2.5 ml), hot water (5Oml) was sfowly 
added, and the dark soln was applied to the top of a column 
(3Ocmx 2cm) of Bin-Bad AGl-X2 (2OD-400 mesh, OK) ion- 
excbaoge min.” Fractions (20 ml) were c&c&d rising 35% aq. 
&OH as the e&km solvent. Fractkms 6-12 coataincd a 
~~~W~~*~~l~~ 
ule main peak and ttlcsc fractknls were combiaed the solvents 
evapemred, and tbc residue dried by cocvapomtkm tbrec times 
withEtOHtoyiddawhitesolid(3,25g),cw~amixQurof 
em&o and rib0 nuceIosides. ‘I& solid was dis&ved in hot 
water (140 ml), chilled to 1P and NaIOc (2.7 n) was added. After 
15 mia at room temp., ctbylaoc glycol(l.1 g) ia water (10 ml) was 
added, and tOmin later the sol&n was umcentratui by 
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