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satisfactorily, however, it underwent partial rearrangement to 
the corresponding urethan as indicated by the appearance of a 
shoulder in the infrared spectrum a t  5.92 p .  The analytical data 
reflect the presence of the rearranged product in the sample. 
The rearranged product isolated in pure form is described below. 

Anal.  Calcd. for Cl~H&ln?j20~S: C, 41.74; H, 6.42; S,  
8.11. Found: C, 40.80; H, 6.61; N, 7.86. 

N,N-Bis(2-chloroethy1)carbamoyl-~-phenylalanine Ethyl Ester 
-This compound was prepared in 80Yo yield by an analogous 
procedure from L-phenylalanine ethyl ester isocyanate5 giving a 
colorless oil, [ c Y ] ~ ~ D  - 17.7 (ethanol), n Z 3 ~  1.5248. 

.Anal. Calcd. for C16H,2Cl,S,O,: C, 53.19; H, 6.14; N, 7.75. 
Found: C, 52.96; H, 6.03; S, 7.42. 

N,N-Bis(2-chloroethyl)carbarnoyl-~-leucine Ethyl Ester.- 
Following the procedure described above, 19 g. (0.087 mole) of 
L-leucine ethyl ester isocyanate5 on condensation with bis(2- 
ch1oroethyl)aniine gave a white semisolid produrt which was dis- 
solved in anhydrous ether and allowed to stand for 60 hr. in the 
refrigeratcr. 'The product precipitated in two forms, a fine white 
powder and large crystals, which were filtered and separated 
mechanically, melting points 90-91 O and 57-58', recrystallized 
from ether a t  room temperature and at  acetone-Dry Ice tempera- 
ture, respectively. Yields were 3 g. (125;) and 16 g. (70yc), 
[ a ] 3 O ~  0 and -13.71", respectively. The two had identical in- 
frared spectra and were identified as the raceniic form, n1.p. 91", 
and the I.- form, n1.p. 58'. 

dnal. Calrd. for ClsHnrCl,iVi,O, (for the racemic. form): C, 
47.71; H, 7.30; S, 8.56. Found: C, 47.73; H, 7.63; N, 8.82. 
Found (for the I.- form): C, 47.63; H, 7 . 3 6 ;  S,  8.75. 

N-[2-(2'-Chloroethylamino)ethoxycarbonylleucine Hydro- 
chloride (VU).-L-Leucine benzyl ester p-toluenesulfonate 
(Cyclo Chemical) &-as converted to the hydrochloride and sub- 

sequently to L-leucine benzyl ester isocyanate, b.p. 115" (0.25 
nun.), by the method of Goldschmidt and Wick.5 The isocyanate 
was converted to S,X-bis(2-chloroethyl)carbamoyl-~-leucine 
benzyl ester (IT) by condensation with bis(2-chloroethy1)amine. 
The benzyl ester TI (0.39 g., 0.001 mole) was dissolved in ethanol 
and hydrogenated catalytically using lOyo Pd  on charcoal as a 
catalyst. Rapid uptake of 1 equiv. of hydrogen resulted, after 
whirh no further reaction was observed. The solution was 
filtered to remove the catalyst, and water (1 ml.) was added to 
the filtrate to complete the rearrangement. Removal of solvent 
left 0.28 g. (90C;) of colorless crystals, m.p. l18-11Ro. 

Anal. Calcd. for CL1H22ClZX201: C,  41.6; H .  7.0; C1, 22.4; 
N, 8.8. 

Rearrangement of N,N-Bis(2-chloroethyl)carbamoyl-~-glu- 
tamic Acid Diethyl Ester.-A suspension of 10 g. of X,X-bis(2- 
chloroetl-iyl)c~arbanio\~l-L-glutamic acid diethyl ester in 50 ml. of 
water was stirred for 15 hr. a t  room temperature, and est,racted 
with ether to remove any unreacted material. The ether es- 
tracts were discarded. The solvent was removed from the aque- 
ous solution by distillation under reduced pressure at  room teni- 
perature leaving a quantitative ield of the rearranged product, 
Y- [2-( 2'-rhloroethylamino)etho carbonyl]- glutamic acid di- 
ethyl ester hydrochloride as a colorless oil, [ a ]  3 0 ~  - 13.4, n% 
1.4929. 

-4nal. Calrd. for ClrH2tiC1nK20ti: C, 43.19; H,  6.73; N, 7.19.; 
Found: C, 43.19; H, 6.73; N, 7.30. 

N [Z-( 2-Chloroethylamino)ethoxycarbonyl] -L-me! hionine Ethyl 
Ester Hydrochloride.-This compound was obtained by the same 
procedure used above from N,S-bis(2-chloroethyl)carbamoyl- 
L-methionine ethyl ester. The product was a colorless oil, 

.4nal. Calcd. for C12H21C12N2OiS: C, 39.61; H, 6.65; N, 

Found: C.41.5; H, 7.1: C1, 22.1; S, 8.9. 

[orI3'D -20.1, nZ2D 1.5236. 

7.71. Found: C, 39.93; H, 6.81; S, 7.80. 
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S e w  hesopyranosy 1 nudeosides have been synthesized from wniariuose, D-talose, u-gulose, u-allose, and I)- 

altrose. Acetylhalogenosyl derivatives of these carbohydrates were coupled with chloromercuri-6-benzamido- 
purine to produce 9-a-D-mannopyranosyladenine, 9-or-D-talopyranosyladenine, 9-B-~-gulopyranosyladenine, 
0-B-~-allopyranosyladenine, and 9-or-o-altropyranosyladenine, respectively. The compounds exhibited no ac- 
tivity against a number of microorganisms. 

AIany nucleosides have been synthesized in recent 
years in which the sugar moiety has been altered in 
sollie may in the hope of developing substances that 
mould be useful as antitumor and 'or antimicrobial 
agents. The basis of inuch of this work arose with the 
discovery of a number of antibiotic substances which 
have the basic nucleoside structure but which differ 
primarily in the structure of the sugar moiety. Many 
of the nucleoside analogs which have been synthesized 
have had changes made in the carbohydrate portion of 
the molecule, often consisting of the substitution of 
another functioiial group for a hydrouyl, or the sub- 
stitution of a hydrogen to form a deoxynucleoside. 
Among the hexoses, only D-glucose and D-galactose have 
been extensively utilized without alteration. I n  one 
case, D-mannose was used with adenine to  prepare a 
nucleoside of @-configuration. Sowhere in the litera- 

(1) ('&) IbstraLted froiii the 1'11.11. thesis of l .  A1 Lerner, (b j  suyyolted 
111 part  l i b  Grant P-161 froni the i\iiieriLan Cancer %xiety and by Trainin.. 
Grant No. GXI-471 from the lh r i s ion  of General hIediLal bciences of tlie 
C .  b. Public IIealtll Serxice. 

ture are there described the synthesis and the properties 
of the complete list of possible aldohexopyraiiosyl 
nucleosides in which the only difference in structure 
would be in the configuration a t  one or more of the 
hydroxyl groups. Knowledge of the chemical and bio- 
logical properties of such a series of nucleosides derived 
from pentose sugars is available. It was therefore 
decided that nucleosides derived from the rare hexoses, 
u-allose, D-gulose, D-talose, and D-altrose, be synthesized 
and their properties studied. In  addition, the pre- 
viously unknown 9-a-n-mannopyranosyladenine was 
synthesized. Work is in progress leading to  the prep- 
aration of an adenine nucleoside froiii the more difi- 
cultly obtainable D-idose. 

Except for iiiiiior variatioiis the saiiie synthetic 
pathway was used with all of the carbohydrates. Crys- 
talline D-nianliose, n-talose, D-allose, and D-altrose were 
acetylated with the acetic aiihydride-acetic acid rea- 
gai t  described by llontgoniery and Hudson3 as ztii 

(2 )  1 3 .  Lbtlixoe, H. Sniitli, and I. K. Todd, J .  Chen. SUL.,  J i i  (19.47). 
( 3 )  C. Montgoiiieij and  C. 5.  Hudson, J .  Am. Chem. S O L . ,  66, 2463 (1934). 



isonierizatioii reagent to  fori11 cr-peiit,aacetates. Cr.vs- 
talliiie peiita-0-acetylallose was obtaiiied but appar- 
ciitly as the 8-aiioiiier rather than the  a-aiioiiier as 
expected. Eleiiientary aiialysis aiid the iiifrared spec- 
trum confirriled the identity of the  product as a peut,a- 
acetate, but the melting poiiit aiid the optical rotatioii 
were close to  those reported by Lciiiieus aiid Brice? Tor 
the 8-anoiner which they prepared usiiig acetic aiihy- 
dridt: wit'h sodiuiii acet>ate as a catalyst. a-i)-llaiiiiosc 
pentaacetate Tvas also isolat'ed as a puix' ciystalliiic, 
material. aiid the peiitaacetates of altrose and talos(, 
crystallized readily hut these suhstauces, haviiig l i c c ~ ~ i  
previously preparedJ5 were used i i i  suhseqiieiit rcactioiis 
without isolatioii aiid purificatioii i t i  ordei. to avoid thv 
losses iiicurrcd tiy these procedui-cs. 'l'hc peiitaacetatv 
of 11-gulose was originally prepared ljy I'rush aiid 

Ishe1l6 froni its calcium chloridc salt. 111 tlic preseiit 
woi,l< gulose pentaacetate was piaepared froiii a haid. 
clear sirup of the sugar. The product did iiot' i~adi ly  
crystallize and was used as a sirup. 

Tlic pentaacetat'es of the hexosc~s were coiiverted to 
tetraacetylglycosyl halides.' I h l ~ i i d e ~ ~ " ~ ~  w e i ~  h i -  
tially prepared froiii all of the peiitaacetates, hut n-hen 
it was found that these derivatives of wallose and 1)- 

altrose yielded only a t'race of pixiduct in the subsecpcwt 
coupliiig reaction with eliloroiiie1~curi-6-heiizaiiiido- 
purine, thc chlorides7hfii were prepared aiid 11-ere found 
to give iniproved yields. 13ecause of their iiistabilit,y 
t>he halosugars iverc. iiot isolatrd hut were used as dry 
sirups iiiiiiiediately after t,hej- \rere obtained. 

Condeiisatioii of t he  sirupy acetohalosugars with 
chloroiiiercuri-(i-beiizaiiiidoputiiie was hi,ought about iii 
iduxing  xyle~ie.' Because this coiidriisatioii was car- 
ried out using cstcr dcrivat,ivrs of the carbohydrate, it 
was anticipated that the iiiiclcbosidcs derived froiii I)- 

iiiaiiiiose, i)-talose, aiid u-altiwc \voiild havct ail a- 
coiifiguratioii, rather than tho iiaturally occiirriiig $- 
coiifigui.atioi1, arid the iiuclwsides obtained froiii I ) -  

gulose aiid u-allose would have a d-roiifigui~atioii. 'L'lic 
directive effect of t,he estei, group i h  described by thc 
/mne rule9 which stat'cs that) the iiicoiiiiiig iiucleophile 
couples at  C-1 trans to the acyloxy group at  C-2. Sub- 
acqueiit iiivestigatioii of the coiifiguratioii of the iiucleo- 
sides, as describrd i i i  the follou-ilig. vc,rifird thc predic- 
tioii aiid fui,t,lier coiifiriiied t,he ixxliahility of the (rarr.7 

rule. 111 a i ~ c ~ i t  p:tpei'.Io thc pi,epaiatioii of &iiucleo- 
sidw froin t)ciizyl deiivativw of a-chloro sugars is 
described, thus eliiiiiiiatiiig tho dircvAivc, iiifliicuce o f  
acyloxy groups. I.+eparat,ioii of siiililai., h u t  as yvt 
~ii iki10~~11,  derivatives of 1)-talose aiid r)-altrose iiiay 
iiiake it possible to synthesize ,i3-iiucleosides from thew 
sugars. 

(4) I t .  C. l,eijiieux and C'. I l r i c e ,  P a ! ! .  . I .  [,'h(rri., 34 ,  1008 (1U.X). 
1.3) (a) N. 1i. Riclitiiiyer and ('. S. Ilrtdson. .I. A m .  Chein. S o c . ,  63, 1727 

\ 1941 i :  ( h )  IT. M-. Pimrian and H. 8.  Ishell. .I. K c s .  .\-ati. Bur-. SLd., 19, 180 
( 1937 ) . 

l a h e l l ,  tljid., 35,  111 (194.5). 
J. I iu t tP r ,  i ~ n d  1'. I<richevsky in " H i ~ ~ ~ I i e t i ~ i ~ ~ ~ l  
, Ti-esterfield, &;<I . ,  John W-iley ani1 Sons, In?., 

( h )  J. 1)avoll. 1%. Lythyoe, and A. I t .  Todd. 
) C. E:. Redritiann a n d  r. Niernann in "Organic 
. C. Horning, Ed., John Wiley and Sons, In<,., 

(d) 13. R. Haker and K. E;. Schaub, J .  Bm. 

Npn- Yurk,  N. Y., 195.5, 1). 1 :  

New, York, N. T., 1955, p. 11; 
C h r m .  sot., 77,  5900 (1955). 

(8) .J. I lavol l  and  13. A.  Lorry, iDid., 73, 1650 (19.51). 
( ! j j  13. H .  I<aker in C'iba I.'ounilation SyriIpusii i tII  "('lieiiiistry and l ~ i u l o ~ ~  

of I ' i ir i i ies, ' '  C:. 1,;. M-. \Volnteiiiiuliiie and C'. AI. O ' ( ' u t i n u r ,  1 < d . .  Little. 13ro\vt i  
i ~ i d  ( ' I L ,  l lwtmi, A I ~ i s h . ,  1!)57, p. 120. 

[l!lIL<l. 
( i o )  i s .  i t. .I. ( : i i L l l l i ~ l l l l i t n h i l l l ~ i  11 .  c ; ,  i,ic.tcilvr., .it.. .r. ( i r l i .  c / ~ < H ~ . ,  as ,  .mi 

YH,OH FH,OH CH-OH 

I1 111 
7 ,  1 h i b  siit1staiice has two asyiiiiiieti.ic carboii atoilis a i d  is 
expected to bc foriiied froiii all ij-aldohexopyi.aiio~y1- 
adeniiir iiucleosides wit11 a d-coiifiguratioii Suclcw- 
4deh \\-it11 ail a-coiihguratioii \vould yield a diastei eoiso- 
iiic~' haviiig a different iutatioii. lieductioii of tlic~ 
dialdehydc yields a trialcohol, 2-0- [l-(!)-atl~iiyI)-L'- 
(1iydro~y)cthyl Iglycc~1.01 (111 ) +  haviiig oidy o i i ~  :~syiii- 

i i i c t i i c  carbon atoiii a t  the positmi TT hich wa\ orig~iially 
thc aiioiiici% caihoii atoiii of the, carhohydrato. 'l'1icic~- 
t'orc,, after pvriodatc osidatioii aiid wductioii. aiioiiiei~c. 

iiucieosidcs \vi11 yield compounds haviiig optical rota- 
tioiib of rqual valuc h i t  of opposite. sign 

Tat)Ic> 1 shi)\v\ the, rchults of tliv Ytudies of thv optlcaal 
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these nucleosides were carried out by the standard plate 
assay p r0~edure . l~  In the presence of up to 1007 of 
material, no activity was evidenced toward either a 
number of bacteria (Bacillus subtilis, Mycobacteriunz 
avium, Staphylococcus aureus, Streptococcus fecalis, 
Klebsiella pneumoniae, Proteus mlgaris, Escherichia 
coli, and Pseudomonas aeruginosa), a nuiiiber of fungi 
(Candida albicans, Kloeckera brevis, Trichophyton menta- 
grophytes, Penicilliuin oxalicum, Fusarium, Helmintho- 
sporiuni, and Nocardia asteroides), protozoa, parasites, 
and algae (Och~omonas inalhamensis, Chloyella uulgaris, 
Tetrahymena pyriformis, Crithidia fascicwlata), or toward 
bacteriophage of E.  coli and S .  aureus. 

Experimental1 j 

Melting points were obtained on a Kofler micro hot stage and 
correspond to corrected values. Infrared spectra were measured 
on a Perkin-Elmer Infracord spectrophotometer and ultraviolet 
spectra on a Beckman Model 1)U. Optical rotations were deter- 
mined in 100-mm. semimicro tubes using a Rudolph polarimeter, 
Model 70. Paper chromatograms of nucleosides were developed 
with 5 y i  aqueous disodium hydrogen phosphate16 (solvent 1)  
without the organic phase, and 1-butanol-water (86: 14 v./v.)li 
(solvent 2 )  by a descending technique on Whatman S o .  1 paper. 
Spots were locat,ed wit,h a Mineralight lamp which produced ultra- 
violet, radiation at  254 mp.  

o-Allose, o-altrose, n-gulose, and o-talose were prepared from 
the corresponding lactones by reduction wit'h sodium amalgam in 
an acid medium as described by Frush and Isbell.Is o-Allono-y- 
lactone was prepared by the method of Pratt  and RichtmyerIg 
and the calcium altronate obtained from this procedure was used 
to prepare o-altrono-r-lactone.*o o-Talono-?-lactone was pre- 
pared as described by Cretcher and Renfrewzl and o-gulono-y- 
lactone was purchased from Pfanst,iehl Laboratories. The 
acetylation reagent3 used was prepared by mixing acetic anhy- 
dride (137.1 ml.) and glacial acetic acid (5X.5 ml.) a t  -17". 
Concentrated sulfuric acid (4.56 nil.) was added as a catalyst. 

a-D-Mannopyranose Pentaacetate.-From D-mannose (10 g., 
55.6 mmoles ) the pentaacetate was prepared by previously de- 
scribed methods.3,** There was obtained a yield of 15.2 g. 
(707;,), m.p. 60-61", [a]""o +%.go (c 4.0, CHC1,) (lit.22 m.p. 

9-a-D-Mannopyranosyladenine.-a-o-1\Iannose pentaacetate 
( 10 g., 25.6 mmoles ) was converted to tetra-0-acetyl-D-manno- 
pyranosyl bromide by modifications of earlier methodsia,c in- 
volving principally the use of acetic anhydride in place of glacial 
a c d c  acid. Evaporation of the solvent from the final ether ex- 
travt yielded 4.7 g. of the sirupy glycosyl halide which was used 
to prepare 6-benzamido-Y-(2,3,4,6-tetra-O-acetyl-a-~-1iiann(~- 
pyranosyl )purine by the method of Davoll and Lowy,* obtained 
as a yellow glass weighing 8.2 g. This material was dissolved in 
120 nil. of hot absolute methanol, 7 nil. of 1 A\- methanolic sodium 
niethoxide \vas added, and the mixture was refluxed for 1 hr. The 
reartion mixture was neutralized Lvith glarial acetic, acid, the 
solvents were removed by evaporation, and the residue obtained 
was partitioned between 100 ml. each of water and chloroform. 
The chloroform layer was further extracted 3 times with 50-ml. 
portions of water and the aqueous extracts were combined and 
concentrated under reduced pressure a t  60". Iluriny this process 
t'he product c-rystallized. The flask was chilled and the product 

64", ( a ] 2 0 D  +55.4'). 

(14) (a) G. E. Foley, G. JT-. Kidder, V. C. Dewey, and P. S. Thayer, d n r r .  
.V. Y .  Acad. Sci.,  7 6 ,  413 (1958); (bj  S. H. Hutner,  H. A .  Sat l ian ,  S. haron- 
son, H. Baker, and S. Scher, ibid., 76, 457 (1958). 

(15) Elementary analyses were determined a t  the Spang llicrosnalytical 
Laboratory, Ann Arbor, ?Jich., or a t  Midwest RIicrolab, Inc., Indianapolis, 
Ind. 

(16) C. E. Carter, J .  Am. Chem. Soc., 72, 1466 (1950). 
(17) R. Markham and J. D. Smith, Biochem. J . ,  46, 294 (1949). 
(18) H. L. Frush and H. S. Isbell, J .  Rea. A-atl. Bur. Std. ,  64, 267 (1955). 
(19) J. W. P r a t t  and N. IC. Richtiriyer, J .  A m .  Chem. Soc., 77, 1906 

(20) C. JV. Austin and 17. L. Hunioller, ibid.. 66, 1153 (1934). 
(21) I,. I< .  Cretclier and A. G. Renfren, i h d . ,  64, 1590 (1932). 
( 2 2 )  C. S. Hudson and J. IC. Dale, i b i d . ,  37, 1280 (1915). 

(19.55). 

removed by filtration and recrystallized from water to afford 2.09 
g. (627, yield from the bromide) of beautiful plates, m.p. 146- 
148'. This material was recrystallized two more times from 
water to yield 1.61 g. of product, m.p. 147-149", [a]  * 6 ~  +73.5' 
( c  1.02, 1 Y HCl). Paper chromatograms showed R a d  1.58 in 
solvent 1 and 0.18 in solvent 2 ;  ultraviolet and infrared spectra: 
A",: 260 mp ( E  14,600); A::: ( p )  2.9 (XH, OH), 6.05, 6.2, 6.3, 
6.7 (PITH and purine ring), 9.0, 9.2, 9.35, and 9.54 (C-0-C, 

dnal .  Calcd. for CllHl5X5O5.H&: C, 41.90; H, 5.43; S,  
22.21; H?O, 5.71. Found: C, 41.76; H, 5.43; S, 22.04; HzO, 
5.56.  

o-Talopyranose Pentaacetate.--o-Talose (2.99 g., 16.6 mmoles) 
was converted to the pentaacetate.3~22 Traces of acetic acid were 
removed by adding and dist,illing toluene three times, leaving a 
sirup Tvhich cryst'allized readily. The product, however, was 
used without isolation. 
9-a-n-Talopyranosyladenine.-From the pentaacetate of talose 

the tetraacetyl bromide was prepared as described,ia,c yielding 
7.1 g. of a hard sirup which was coupled with chloromercuri-6- 
benzamidopurine (8 g., 17 mnioles).s Following the procedure 
described for the preparation of mannopyranosyladenine, there 
was obt,ained, after recrystallization, 0.47 g. (10%) of ,white 
needles in t,wo crops, m.p. 251-252', [a]**n +91.3" (c 3.00, 1 -I' 
HC1); R a d  1.55 in solvent 1, 0.18 in solvent 2 ;  ultraviolet and in- 
frared spectra: A::: 259 mp ( E  15,200); A::: ( p )  2.85, 2.95 
(OH, NH),  6.05, 6.2, 6 .3 ,  6.7 (h" and purine ring), 9.0-9.3, and 
9.45-9.70 (C-0-C, C-0-H). 

.-lnal. Calcd. for CIIHlJ605: C, 44.45; H, 5.09; S, 23.56. 
Found: C, 44.68; H, 5.20; N, 23.47. 

D-Gulopyranose Pentaacetate.-To a hard, clear, colorless 
sirup of n-gulose ( 7  g., 38.8 mmoles) was added 150 ml. of ice-cold 
acetic anhydride and the sirup was triturated with a glass rod 
while 4.0 ml. of cold concentrated sulfuric acid was added drop- 
wise. The flask was 
kept, a t  room temperature for 3 days, poured onto ice chips, and 
the product was extracted 4 t'imes with chloroform after stirring 
for 20 min. The chloroform extracts were combined, washed 
three times wit,h saturated sodium bicarbonate solut,ion, three 
times with water, and dried over sodium sulfate. Evaporation 
of the solvent, left a sirup to which toluene was added and re- 
moved three times in uacm to remove traces of acetic acid. A 
hard sirup was obtained ll-hich was used as the starting material 
for the next step. 

9-p-n-Gulopyranosyladenine.-Froni the pentaacetate of 
gulose, tetraacetylgulopyranosyl bromide was preparediasc and 
condensed with chloromercuri-6-benzamidopurine.8 An aqueous 
extract, obtained from a chloroform solution of the product after 
treatment wit,h methanolic sodium methoxide to remove blocking 
groups, was concentrated to a sirup weighing 6.7 g. The sirup 
was dissolved in 40 ml. of absolute methanol and 90 ml. of 10%; 
niethanolic picric acid was added." The flask was immersed in 
an ire bath for 3.5 hr., the product was removed by filtration, and 
washed with cold methanol and cold water. Recrystallization 
from water yielded 4.1 g. ( 2 6 5 )  of the picrate. This compound 
soft'ened at  206", and melted slowly with decomposition up to  
226") [a] *ID -j" ( e  4.24, dirnet'hylfornianiide). 

.-lnal. Calcd. for CliH18S8012: C, 38.7'3; H, 3.45; X, 21.20. 
Found: C, 38.29; H, 4.22; S, 20.56. 

From the picrate, 9-P-o-gulopyranosyladenine was prepared, l 1  

which, after recrystallizing twice from water, weighed 1.19 g. 
(17c/c), m.p. 212-213', [ a ] 2 2 ~  -15.2' ( c  3.03, 1 HC1); paper 
chromatography: R a d  1.61 in solvent 1, and 0.28 in solvent 2 ;  
ult'raviolet and infrared spectra: A::: 259 m p  ( E  14,800); A",: ( p )  
2.9 (OH, S H ) ,  6.05, 6.24, 6.36, 6.74 ( N H  and purine ring), 9.2- 

.lnal. Calcd. for CI1HljS5Oj: C, 44.45; H, 5.09; S, 23.56. 
Found: C, 44.50; H, 5.16; S, 23.42. 

P-~-Allopyranose Pentaacetate.-D-Allose (5 .5  g., 30.6 mmoles) 
was acetylated as des~ribed.33~2 The product was crystallized 
from et,hyl ether after petroleum ether had been added and t,he 
solution cooled to give 5.4 g. (45%) of product,, m.p. 93-93.;i0, 

Anal. Calcd. for CI&&: C, 49.23; H, 5.68. Found: C, 
49.27; H, 5.74. 

This material appears t o  be the same product obtained by 
Lerriieux and Brice4 by a base-catalyzed acetylation [lit.? 11i.p. 
1)i-1oOo, [ a ] ~  -14.6' (c 1.5, CHCl,)]. 

9-~-u-Allopyranosyladenine.-Tetraacetyla~lopyr~nosyl chlo- 
ride \vas prepared from the pentaacetatei"Zd arid imniediately 

C-0-H). 

After 45 min. the sirup had dissolved. 

9.55 (C-0-C, C-0-H). 

[ a ] " D  -13.7" (C 5.12, CHCl,). 




