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3Iethods are described for the synthesis of the 1-a-L-arabiriofiiraiio~yl derivatives of thymine, cytosine, and 
iiracil. The iiracil and thymine derivatives were converted via anhydronucleoside intermediates to nucleosides 
of the O I - L - S ~ ~ O  and a-~- lyxo  configiirations. Two syntheses of l-a-I,-xylofiiraiiosylc!.tosine (the C-4’ epimer of 
the biologically active 1-a-o-arabiiiofiiraiioaylcytosiiie) from 2,2’-anhydro-l-(3’,S’-di-O-benzoyl-a-L-xylofiir- 
a1iosyl)riracil are described. Prelimilia creening studies of these L nucleosides showed no significant activity 
agaitist L1210 mouse leukemia or Burkitt’s tumor cells ill tissue culture. The cytosine nucleosides are not de- 
amiiiated by human liver or niouhe kidney honiogenates, nor do they inhibit the deamination of l-p-o-arabino- 
fiu.niio~~lc?.t,o*iiie in these systems, 

The sugar moieties of all nucleosides hitherto found 
in nature (i .e.q those derived from the nucleic acids or 
from nucleoside antibiotics) are of the n configura- 
ti or^^,^ This report deals with the synthesis of pyrimi- 
dine nucleoside analogs which differ from certain bio- 
logically important nucleosides only in the configura- 
tion of C-4’. Such C-4’ epimers are the hitherto u11- 
Iinowvri 1-a-L-a2do-peiitofuranosylpyrimidines. Of spe- 
cial interest are the synthesis and biological st’udy of 
the C-4’ epimer of the chemotherapeutically active 
l-P-~-arabiriofuranosylcytosir~e~ and of the tRKA 
component, 1-6-n-ribofuranosylthymine.~ 

Direct access to a-L-thymine nucleosides (without 
the production of ariomeric mixtures) Ivas readily 
achieved by utiliz:tt,ion (Jf the mercuri procedure6 (see 
Scheme I). Coiidensation of an anomeric mixture of 
tri-O-beiizoyl-L-arabi~iof~~ra~iosyl bromides7 (1) n-ith 
dithymiiiyl mercuryo in refluxing toluene aff orded 50- 
70% yield of l-(tri-O-beiizoyl-~-L-arabiriofural~o~yl)- 
thymine (2) which was debenzoylated with XaOH in 
.iOTC ethanol t,o 1-a-L-arabinofuranosylthymine (3a). 
The L-am-t hymine nucleoside (3a) showed, as expected, 
ultraviolet absorption properties generalll, similar to 
those for l-glycosylthyn~irles8 and, n-hen treated with 
metaperiodate, 3a consumed 1 inole/mole, slowly (40 
hr)! in accord with a trans-gl\-col system. The fact 
that, the optical rotation of 3a was of equal magnitude to  
but of opposite sign from the known eriaiitiomorphic 
nucleoside, l-a-u-arabi~lofuranop~lthynii~le,~ establishes 
the a-L configurat,ion for 3a and for all the nucleosides 
subsequently derived from it (3a +. 9a, loa). llesyla- 
tion of 3a with methanesulfonyl chloride in pyridine 
afforded l-(tri-O-mesyl-cu-L-arabinofuranosyl) thymine 
(4a). Large-scale preparation of 4a may be achieved 
from 1 in ~ 3 5 7 ~  over-all yield without isolation of 
2 and 3a. 
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For the conversion of 4a to the a -~ -x~ . lo  and a - ~ -  
lyxo isomers (9a arid loa), approaches previously 
employed in this laboratory’”~’’ were adapted. Treat- 
ment of 4a with 1 equiv of SaOH in 50% ethanol 
yielded the 2,2’-anhydro derivative 5a which, after 
treatment with sodium benzoate in DJIF, gave the 
2,2’-anhydro 5’-benzoate (sa, X = 0). Reaction of 
6a with sodium benzoate in Dl IF  and benzoic acid 
gave. as major products, 7a and Sa. 

A unified pathway for the conversion of anhydro 
nucleosides of type 6 ((X = 0) to nucleosides of type 
7 arid 8 has been discussed.11 Formation of anhydro 
nucleoside 7 probably proceeds via benzoate attack at 
C-2’ of the protonated nucleoside 6, followed by the 
intramolecular displacement of the 3’-mesyloxy func- 
tion with formation of a 2’,3’-orthoester ion. Attack 
by the ”carbonyl on this orthoester would produce 7a. 
Attack of benzoate ion on 7a produced the a-L-lyxo 
nucleoside Sa. -4lkali treatment of 7a and Sa in dilute 
alcohol gave the unblocked crystalline nucleosides 9a 
and loa, respectively. Sucleosides 9a and 10a differed 
in melting point and electrophoretic mobility from 3a 
hut showed ultraviolet absorption properties expected 
for 1-substituted glycosylthymines.8 When 9a was 
treated with metaperiodate, 1 eyuiv of oxidant was 
consumed. This consumption was very slow (170 hr) 
indicative of a trans-glycol system. These data es- 
tablish the L - X ~ ~ O  configuration of 9a. Sucleoside 10a 
showed a rapid uptake of metaperiodate (within 3 
min), similar to  that reported for l-a-o-ribofuranosyl- 
thymine,6 consonant with a cis-glycol system. Sucleo- 
side 10a exhibited the same melting point as the enan- 
tiomorphic nucleoside l-a-~-lyxofuranosylthymine~ and 
gave identical nmr data. These data establish 10a 
as 1-a-L-lyxofuranosylthymine. I t  should be noted 
that  the ~-1yxo (loa) and ~ - x y l o  (9a) nucleosides are 
the C-4’ epimers of l-P-D-ribofuraiiosS.lthymiiie6 arid of 
“bpoiigothyniidirie” (l-P-u-arabiIicJfurariosy Ithymine). l 2  

Easy itccess to the uracil nucleoside (3b) wa5 acconi- 
plished by the deamination of 11 which was prepared 
by the procedure of Yamaoka, et ~ 1 . ~ ~ 9 ’ ~  Condensa- 
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t ion of N4-betizoylcyt osineli with tri-0-beiizo\.l-cY.~-I,- 
:ir:-thiiiofurariosyl bromide (1) in nit roniethane coti- 
t :Lining mercuric cyanide afforded a high yield (SO-- 
90eAj of the tetrabeiizoyhted nucleoside (11).  Treat- 
iiierit of 11 \I-ith alkali gave l-c~-~-arabi~iofur~~iiosyI- 

irie (12) in quaiititativcx yield. Conventioiial 
de:imination of 12 with nitrous acid did yield 3;  how- 
w e r ,  the method was cumbersome and the yields \rerv 
low. Selective S4-berizoylutiori1fi of 12 gave 13 i i i  

good yield which \vas smoothlj. converted to 3b hj- 
refluxing with hot' aqueous acetic acid. l7  It; was found 
iriorc coriveriieiit to prepare 3b by treatment of 11 with 
hot :iqueous :icetic acid :tiid then with 1 N SaOH. 
T h c b  :wabirio riuclcoside formed an amorphous tri- 
0-nwsylatc (4bj which cot iverted Tvit h alknli to 
t he crystalline ailhydro-L-ribo nucleoside (5b). Reac- 
tioii  of 5b with sodium benzoate in D l IF  ut 100" 
gavc 6b (X = 0). Trcxtmeiit of 6b (X = 0) with 

1 l,51 I ) .  1 1 .  I 3 w n r i .  -1. lt. T u d i l ,  ant1 S .  Yamdarajan. . I .  Chuiii. S o r . ,  2384 
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t ' i ~ l ~ l i s h ~ r s ,  I r ic . ,  S e w  York, N .  Y., in pres*. 
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of 17 with dilute alkali afforded 18 which was con- 
verted to 1-a-L-lyxofuranosylcytosirie (16) in -45% 
over-all yield from 7b. Sucleosides 10b and 16 are 
the C-4' epimers of uridine and l-@-D-arabinofuranosy1- 
cytosine, respectively. 

Screening Studies.19~z0-In preliminary studies the 
1-a-L derivatives of arabinosyl- and xylosylcytosine 
(12 and 16) were inactive against L1210 mouse leukemia 
a t  doses of 120 mg/kg given daily intraperitoneally, 
starting 24 hr after inoculation of leukemia and contin- 
ued for 10 consecutive days. Sone  of the 1-a-L nucleo- 
sides (3a, 9a, loa, 12, and 16) were inhibitory to 
Burkitt's tumor cells in culture in doses as high as 30 
mg/ml. The cytosine L-nucleosides 12 and 16 (unlike 
1-@-D-arabinofuranosylcytosine) were not deaminated 
to their uracil analogs by human liver or mouse kidney 
homogenates, nor did they inhibit the deamination of 
1-P-D-arabinofuranosylcytosine in these systems even 
with a substrate to inhibitor ratio of 1 O : l .  These 
data attest to the importance of the configuration at 
C-4' in the biological activity of 1-p-D-arabinofuranosyl- 
cytosine. 

Experimental Sectionz1 
1-(Tri-0-benzoyl-a-L-arabinofuranosy1)thymine (2).-Pow- 

dered dithyminylmercurye (2.15 g, 4.76 mmoles) was added 
to 150 ml of dry toluene. The vigorously stirred suspension was 
dried by azeotropic distillation of about 50 ml of solvent. *4 
solution of tri-O-benzoyl-a,p-L-arabinofuranosyl bromide' (5.0 
g, 9.;i2 mmoles) in 30 ml of dry toluene was added and a further 
30 ml of solvent removed by distillat,ion. Refluxing was con- 
tinued for 1 hr during m-hich time most of the solid material dis- 
solved. The warm solution was filtered from 0.5 g of insoluble 
material, and the filtrate was concentrated in vacuo to ca. 50 ml. 
The solution was treated with 500 ml of petroleum ether (bp 
30-60") and the resulting precipitate was collected and dissolved 
in CHC1,. After filtration, the CHC13 solution was washed 
with freshly prepared 30% aqueous KI then H,O and dried (Mg- 
SO4). Removal of solvent in vacuo left a yellow, viscous syrup 
which contained 2 and several minor components. A solution 
of the syrup in CsHs-Et'zO ( 2 :  1) was placed on a column of silica 
gel (2.5 X 30 cm). The colnmn was eluted u-it,h C&-EtzO 
( 2 : 1 )  until the minor components had been removed, then wit>h 
EtOAc. The syrup, obtained by concentration of the EtOAc 
solution, was chromatographically pure but resisted all attempts 
a t  crystallizat,ion. When stored in uacuo, it, changed to  a colorless, 
amorphous solid (3.9 g, 72%): AE:?"" 235, 268 mp; A,;, 210, 
257 mp. 

-4nal. Calcd for CalHd,O9: C, 65.26; €1, 4.95; S, 4.91. 
Found: C, 65.29; H, 4.75; S, 4.99. 

1-a-L-Arabinofuranosylthymine (3a).-Amorphous 2 (1.0 g, 
1.75 mmoles) was dissolved in 15 ml of warm, 50% aqueous EtOH 
containing 6.0 ml of 1 -1- SaOH.  The solution mis refluxed for 
30 min, cooled, and neutralized with HOAc. The concentrated 
solution (ca. 7 ml) was treated with Dowex 50 ( H + )  (ca. 1 g of 
moist resin). The precipitated benzoic. acid was removed along 
with the resin, and the resin t8reat,merit was repeated. The last 
t.races of benzoic acid were removed by extraction of the filtrat,e 
with CIICls. Concentrat,ion of the aqueous phase afforded 423 
mg (907,) of an amorphous solid. The prodiict, in 907, aqrieoiis 
EtOII, cryst,allized after several months a t  4". Even with seed 
crystals, cystallization of 3a (from several solvent, syst,enis) was 
difficult. Crystalline material melted indistinctly a t  113-123' 

(19) The  aiithors are indebted to  Drs. .J. 13. Rurchenal. 11. R. Dollinger, 
and R. IV. Xlackey of this institute for these preliminary data.  

(20) See A l .  R .  Dollinper, J. 1.1. 13urchenal, \Y. Kreis, and J. J. Fox,  Bio- 
chem. Pharmacal., 16, 689 ( lue i ) ,  and references therein for a description of 
the experimental systems used in these screening studies. 

(21) Microanalyses were performed b y  the Spang Microanalytical Lahor- 
atories. Ann Arbor, Mich., and b y  Galbraith Laboratories, Inc., Knoxville. 
Tenn. Melting points, determined on a Thomas-Hoover capillary melting 
point apparatus,  are corrected. 

(eff) and showed [aIz5~ -37" (c 0.7, HzO). The enantiomorph, 
1-a-D-arabinofuranosylthymine, was reported9 as an amorphous 
solid with [ a ] ~  +40° (H20) ,  

Anal. Calcd for CloH14NzOe: C, 46.51; H, 5.47; N, 10.85. 
Found: C, 45.90; H, 5.50; N, 10.45. 

1-(Tri-0-mesyl-a-L-arabinofuranosy1)thymine (4a). Method 
A.-lIeSOzC1 (0.06 ml, 0.77 mmole) was added to a solution of 
56.0 nig (0.22 mmole) of amorphous 3a in 2 ml of dry pyridine. 
After 24 hr at room temperature, the dark solution was poured 
into 50 ml of ice-H20. Cystalline material slowly formed, and 
after ca. 30 min, the solid was collected and washed with H20. 
The solid was dissolved in hot 50%, aqueous EtOH and the solu- 
tion was treated with charcoal. The product (50 mg, 4975) 
crystallized from the cold filtrate as fine needles. Analytically 
pure material, m 125-126', was obtained after a further re- 
cryst.allization; Ag,"' 266 mp, Amin 233 mp. 

Anal. Calcd for C13H2DS2012SJ: C, 31.70; H, 4.09; N,  5.69; 
S, 19.53. Found: C, 31.,59; H ,  4.29; N, 5.69; S, 19.29. 

Method B.-Crude, syrupy 2 (obtained as above from 5.60 g 
of dithyminylmercury and 13.0 g of 1) was dissolved in 150 ml 
of 50% aqireons EtOH containing 60 ml of 1 N NaOH; this 
was refluxed for 30 min and processed as described above for 
the preparation of 3a. The resulting syrupy residue was dis- 
solved in EtOH and dried by azeotropic distillation of the 
solvent. The syrup was dissolved in pyridine (100 ml) and the 
distillation was repeated. The dry syrup was dissolved in 100 
ml of dry pyridine and the solution was cooled to 5'. bfeSOzC1 
(8.0 ml) was added dropwise, and the solution was kept a t  room 
temperat'ure for 2 hr. The dark reaction mixture was poured into 
700 ml of cold H,O. After 2 hr a t  4", the crystalline material 
was colls.ted and recrystallized from 50% aqueous EtOH (char- 
coal). The yield was 4.0 g (3370) of material (mp 123-125') 
suitable for t'ransformatiori to 5a. 

2,2'-Anhydro-1-( 3',5'-di-O-mesyl-~~-~-ribofuranosyl)thymine 
(5a).-A hot solution of 1.0 g (2.03 mmoles) of 4a in 100 ml of 50% 
aqueous EtOH was cooled quickly to avoid crystallization. 
When the temperature reached 40", 2.08 ml of NaOH (1.0 AV) 
was added slowly with stirring. Within 5 min of the addition, 
crystalline material formed. The mixture was kept a t  5' for 
1 hr then filtered. Recrystallization of the product (700 mg, 
87%) from dilute Et'OH afforded colorless needles: mp 246-247"; 
A",'h&'"" 227, 248 mp; Amin 214, 238 mp. 

Bnal. Calcd for C12H16S209S2: C, 36.38; H, 4.07; N, 7.07; 
S, 16.18. Found: C, 36.46; H, 3.96; N, 7.01; S, 15.90. 

2,2'-Anhydro-1-( 5'-0-benzoyl-3'-0-mesyl-a-~-ribofuranosyl)- 
thymine (sa, X = O).-Compound 5a (2.0 g, 5.04 mmoles) was 
added to a hot, solution of 805 mg (5.6 mmoles) of sodium benzo- 
ate in 200 ml of dry Dl IF .  A clear solution was obtained after 
ca. 30 min of heating on a steam bath. After 4 hr of heating, the 
solution was concentrated in vacuo (oil pump, bath 55")  to ca. 
50 ml. The solution was poured into 400 ml of cold H 2 0  and, 
after 1 hr of cooling, the solid was collected and washed with H20. 
Recrystallizat'ion from EtOAc afforded 1.6 g (757,) of pure ma- 
terial: mp 234-235'; 232, shoulder 250-270 mp; A,,i, 
212 mp. 

Anal. Calcd for C1BHl8X2O8S: C, 51.18: 13, 4.29; N, 6.63; 
S, 7.58. Found: C, 51.09; H, 4.33; X, 6.47; S, 7.70. 

2,2'-Anhydro-1-( 3',5'-di-0-benzoyl-~-~-xylofuranosyl)thymine 
(7a) and Tri-0-benzoyl-a-L-lyxofuranosylthymine (Sa).-A solu- 
tion of 2.0 g (4.73 mmoles) of 6a (X = 0) in 400 ml of dry DMF 
containing 2.72 g (18.82 mmoles) of sodium benzoate and 580 mg 
(4.73 mmoles) of benzoic acid was heated a t  ca. 150" for 4.5 hr. 
The dark reaction mixture was cooled and concentrated to dryness 
in vucuo (oil pump) a t  50". The solid residue was partitioned 
between 100 ml of H 2 0  and 100 ml of CHCL, and the organic 
layer was washed with H2O and dried (lIgSO4). Removal of the 
solvent afforded a thin syrup from which the last traces of DJIF 
were removed by codistillat,ion with xylene. The residue was 
dissolved in 70 ml of hot EtOH and the solution cooled slowly 
to room temperature. Crystalline 7a (1 g) was collected and 
washed with cold EtOH. Recrystallizat,ion from EtOH afforded 
920 mg (437,) of pure material: mp 251-253'; A",':"" 233, 
shoulder 250-270 mp; Ami, 212 mp. 

Anal. Calcd for C2aHz,N20i: C, 64.27; H, 4.50; N, 6.25. 
Found: C, 63.87; H, 4.41; N, 5.90. 

The mother liquors and washings obtained from the preparation 
of 7a were concent,rated to dryness, and t,he residue was dissolved 
in the minimum of EtOAc-MeOH (20: l ) .  The solut'ion was 
placed on a column of silica gel (2.5 X 30 cm) and t'he column 
was eluted with the same solvent. Concentration of the 200- 

267 mp, Amin 235 mp. 
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Anal. Calcd for C17H1sNyO7S2: C, 48.10; 13, 3.80; N, 6.60; 
8, lr5.11. Found: C, 48.18: H, 3.97; S, 6.62; 9, 15.09. 

Z,Z'-Anhydro-l-( 3,5-di-O-benzoyl-~~-~-xylofuranosyl)uracil 
(7b) and Tri-0-benzoyl-a-L-lyxofuranosyluracil (8b).-A solu- 
tioii of 2 .0  g (4.9 mmoles) of 6b (X  = 0) in 400 ml of dry DMF 
containing 3.0 g (20.8 mmoles) of sodium benzoate and 600 mg 
(4.9 mmoles) of benzoic acid was heated at  150' for 4.5 hr. 
The dark reaction mixture was processed as described pre- 
viously for the preparation of 7a and 8a. Fractioiial crystalliza- 
tion of the residue from hot EtOH afforded 0.8 g ( 3 7 ' 3 )  of 7b 
which, after a fnrt'her recrystallizat,ion, had mp 131-132", 
A,,,,*, 231 nip, A m i n  212 mp. 

d n d .  Calcd for C ~ H 1 8 2 0 7 :  C, 63.59; H, 4.17; S,  6.44. 
Found: C, 63.63; H, 4.02; N,  6.39. 

Compound 8b way isolated from the mother liquors as described 
above in tmhe preparation of 8a. Fractions of t,he column effliient 
(EtOAc-lIeOH, 1.5: 1) containing mos were combined and 
wiicentrated t,o dryiiess in vacuo. lteci zatioii of t,he residue 
frum EtOI€-Et,O afforded pure 8b 146-148'; A",;p"'" 
"30, 2.56 nip: A,,,,,, 211, 252 nip. 

Anal .  Calcd for C301T21?jyOI,: C, 64.74; IT, 4.34; N, 5.W. 
E'oiuid: C, 64.77; 11, 4.46; X, 4.96. 

1-cu-t-Lyxofuranosyluracil (lOb).-Compouikd 8b (0.1 g)  was 
suspended in a wlutioii of EtOH (10 nil) and 1 NaOH (5.4 
nil), aiid the misture was warmed at  io"  for 1 hr. The clear 
solut,ioii was treated with Dowex 30 (H') and theiifiltered. The 
filt>riLte was evaporated to dryness in ~ a c u o ,  aiid the residue was 
di-solved iii a >mall amoiuit of HzO, then washed with CHC1, 
(three 20-nil portions). The H2O layer was evaporated to  dryiies.5 
f n  vacuo, and the syriip residiie was crystallized from Et,OH. 
The yield of pure prodiict,, mp 202-203O, wai' 43 mg. For the 
enantiomorphic. l-a-u-lyxofriraiioa2.lthymiiie, Nibhimilrag re- 
p d e d  mp 203-204.t50. The uv and iimr spectral data were in 
close agreemelit, wit'h the values report,ed for the eiiaiit,iomorph 
mid the infrared spectra were identical. 

Anal. Calcd for CsH&JzOs: C, 44.26; H, 4.9.5; X, 11.47. 
Found: C, 44.27; H, 4.89; X, 11.31. 

2,2'-Anhydro-l-( 3,5-di-0-benzoyl-a-~-xylofuranosyl)-4-thio- 
uracil (17).-Compouiid 7b (1.5 g, 3.3 mmoles) was added to  a 
refluxing solution of P,Sj (2.2 g, 10 mmoles) in 35 ml of pyridine. 
After 30 min of refluxing, the dark brown solution was evaporated 
to dryness in vacuo to a d syrup which crystallized wheii 
triturated iii cold HZO. Re tallization of the crude product 
(1 g, 645~;) from 50yo aqiieoiis EtOH afforded yellow needles 
of 17: mp 236-237"; X",(:p"" 3 -31, 283, 329 mp, shoulder 275 
nip; Ami, 258, 287 mp. 

Anal. Calcd for C23H1&206S: C, 61.32; H, 4.03; S, 6.22; 
S, i.12. Found: C, 61.48; H, 4.05; S, 6.10: S, 7.13. 

1-e-L-Xylofuranosylcytosine ( 16). Method A.-To a suspeii- 
sioii of 800 my (1.77 mmoles) of 17 iii 100 ml of 50:;; aqueous 
EtOH was added 1 YaOH (10 ml). The mixture was warmed 

di l  EtOH 

a t  70' for 5 mill and then allowed to  cool. After 1 hr, the clear 
yellow solution was t,reat,ed with Dowex 30 (H+)  (13 g of moist 
resin). The resin was removed by filtration and t,hegellow filtrate 
was concentrated to dryness. h solution of the residue in H 2 0  
was ext,racted wit'h CHC1, (three 50-ml portions). Coiiceiitrat,iori 
of t.he aqueous layer afforded a yellow amorphous solid (18) 
(A" , i~ 'oH 332 m p ,  Ami, 250 mp) which was used directlyfor thesyn- 
t,hesis of 17. -4 sealed tube cont,airiing the above product (18) 
in 40 ml of ethanolic YH, was heated at  100" for 17 hr. The red- 
brown reaction mixture was evaporated to dryness in vacuo a t  
40", and t,he residue was dis5olved in 100 ml of HzO. This solu- 
t'ioii was added to a column of Dowex 50 ( H + )  (10 g of moist 
resin), and t,he column was eluted with 400 ml of H2O. Compound 
16 was eluted from the column by 400 ml of 2 XH,OH. The 
effluent, was treated with charcoal and evaporated in z'ucuo. 
Cryst,allization of the product, occurred in the concentrat,ed solii- 
t,ioii. The solid (310 mg) was collected and recrystallized from 
dilut,e EtOH. The over-all yield from 17 was 68-705;. Piire 
16 had mp 267-268' dec aiid [ ( Y ] * ~ D  + l l S "  (c  0.1, HzO); X z  
273, shoiilder 22; nip; Ami,, 246 mp. The spectra at, various pH 
values were closely .similar to  those previously report>ed for l-p- 
D-ribof uraiiosylcy t,osirie.8 

:I?eal. Calcd for CJf13K305: C, 44.43; IT, 5.38; K, 17.27. 
Fomid: C, 44.36; 11, 3.33; X, 17.32. 

Method B.-Treatment of a bolution of 2.0 g (7b) iii 50(;; 
aqueous EtOH with NaOH and ida t io i i  of the product as 
described previously for the preparatioii of 9a afforded 1.2 g of 
syrup which coiitaiued 9b. The syrup was dissolved in 20 ml of 
pyridine arid dried by azeotropic distillatioii of the solvent. 
The syrupy residue was dissolved iii 1(1 ml of AcnO containing 1 
ml of pyridiiie, aiid the solution was heated at  100' for 1 hr. 
Removal of the solvents in vuczio left a up coiitaiiiiiig the tri- 
acetate 14. The syrup in 100 ml of pyridine was treated with 4.2 
g of PZS5 aiid 0.09 ml of H20.  The st.irred mixture was refluxed 
for 6 hr and coilcentrated in vaciro to  dryness. The residue was 
triturated with .50 ml of cold HzO and the resulting brown solid 
was removed by filtration. The solid was dissolved iri 300 ml of 
CHC1, and washed with H,O. Concentration of the organic 
layer afforded semisolid material which contained thione 15. 
Crude 15 in 80 ml of ethanolic P\'Hs was heat'ed in a sealed tube 
at 100" for 20 hr, and t,he brown reaction mixture was processed 
as described in method A above. The yield of pure 16, mp and 
mmp 267-268', was 300 mg (over-all yield from 7b, 27%). 
The prodrict had uv absorpfiori characteristics ident,ical wit,h a 
sample prepared according to method A above. 

Acknowledgment.-The authors express their ai)- 
preciation to  Dr. T. Xishimura. for saniples of ~-cY-D-  
Iyxofurariosylt~liyniiIie and l-cY-D-lyxofuranosylur~~il 
used in this study. 


