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benzo[b] thiophene"] in ether-benzene (50:50 ml) with cooling 
to maintain the temperature below 25'. The mixture was 
stirred in an  atmosphere of nitrogen and heated under reflux 
for 4 hr and then poured onto cold aqueous NH4C1. The oily 
amine (1.7 g) was isolated, but since its hydrochloride could not 
be crystallized, the product was characterized as its hydrogen 
oxalate. The latter was prepared in ethanol and recrystallized 
from methanol to furnish 1.1 g (4%,) of colorless needles, mp 
179-181" dec. 

Anal. Calcd for C12H16NS.C~H204: C, 56.9; H, 5.8; N, 
4.7. 

N,N-Dimethyl-2-( 2-benzo [b] thieny1)ethylamine Hydrochlo- 
ride.-A dry solution of 2-dimethylaminoethyl-1-chloroethane 
(0.2 mole) in toluene (100 ml) was added to 2-benzo[b]thienyl- 
lithium'* [prepared from 13.7 g (0.1 mole) of benzo[b]thiophene 
and 0.2 mole of butyllithium] in ether (140 ml) a t  10". The 
mixture was stirred in an atmosphere of nitrogen and heated 
under reHux for 6 hr and then poured onto crushed ice. The 
amine (8.0 g of oil) was isolated and converted into its hydro- 
chloride. Crystallization of the latter from 2-propanol yielded 
4.9 g (20%) of colorless needles, mp 227-229". 

Anal. Calcd for C12H1&1NS: C, 59.6; H, 6.7; S, 5.8. 
Found: C, 59.5; H, 6.9; N, 5.7. 

A pure sample of the amine, obtained by iieutralization of t,he 
hydrochloride, was crystallized from pentane as colorless needles, 
mp 39-41'. 

Anal. Calcd for C1~HI;NS: C, 70.2; H, i .4 ;  N, 6.8. Found: 
C, 70.3; H, 7.5; X, 6.6. 

Found: C, !57.1; H,5.8; N,4.9.  

(11) G. Komppa. J. Prakt .  Chem., 122, 319 (1929). 
(12) D. A. Shirley and  M. D. Cameron, J .  Am. Chsm. SOC., 74, 664 (1952). 
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In a program directed toward nucleoside synthesis a number 
of derivatives of o-arabinose and 2-deoxy-D-ribose were synthe- 
sized. A few of these were new compounds which seemed 
worth recording in the chemical literature. These compound.. 
were ethyl 2,3,5-tri-O-benzyl-~-thioarabinoside (I), 2,3,5-tri-O- 
benzyl-o-arabinose diethyl mercaptal (11), 2,3,5-tri-O-benzyl-4- 
0-acetyl-o-arabinose diethyl mercaptal (III), 5-0-tntyl-2,3,4-tri- 
0-benzoyl-D-arabinose (I\-), and 5-0-trityl-2-deoxy-~-ribose 
ethylene mercaptal (P). 

Treatment of 2,3,5-tri-0-benzyl-p-~-arabinoie with ethyl mer- 
captan and aqueous HCll gave I. hlore vigorous conditions 
formed 11. Oxidations of 5-0-trityl-2,3,4-tri-o-benzoyl-~-ara- 
binose diethyl mercaptal3 with HgO-HgClz gave IT'. 2-Deoxy- 
D-ribOse ethylene mercaptal4 was converted to I' by reaction with 
trityl chloride in pyridine.2 

Experimental Sections 

Ethyl 2,3,5-Tri-O-benzyl-n-thioarabinoside (1).-2,3+5-Tri- 
0-benzyl-@-o-arabinofuranose (4.2 g, 0.01 mole), 1.24 g (0.02 
mole) of ethyl mercaptan, and 1 ml of concentrated HCl 
were mixed and macerated with a glass rod until a homogeneour 
paste was achieved. The mixture waq refrigerated overnight. 
About 2.5 ml of water was added, and the mixture wa- eatracted 
with 5 ml of CHC1,. The CHCl3 extract was dried (MgS04), 
filtered, and evaporated to dryness under reduced pressure, 

( I )  R. L. Mann and D. 0. Wolfe, J .  Ani.  Cham. Yoc., 79, I20 (1Y57) .  
121 S. R'. Bristuw and B. Lytligoe, J .  Cham. Soc., 2306 (194Y). 
i:O H. Zinner, H. Brandner, and G ,  Kembarz, Chem. B e r . ,  89, 800 (I!J5(i), 
( 4 )  H. %inner, H. Nimz, and I€. Venner, ibid., 90, 2898 (lY57). 
( 5 )  The nmr spectra were run  a t  60 Mc on a Varian A-60 spectrometer. 

Values are in parts per million measured domnfield using tetrametliylsilane as 
a n  internal standard. The melting points are corrected. 

yield 3.45 g. The product was chromatographed on 100 g of 
Woelm neutral alumina (37, water) packed in benzene. The 
column was eluted with C6He-CHC13 (8:2) collecting fifty 10-ml 
fractions. Fractions 9-30 were combined and evaporated to 
dryness under reduced pressure. The product was a clear oil 
(2.5 g, 547,). Thin layer chromatography [silica gel: C J I -  
CH30H (95:5)] gave a single spot with Ri 0.49. The infrared 
spectrum (neat) had bands a t  3000, 2820, 14!:0, 1445, 1355, 
1250, 1195, 1105, 1035, 975, 905, 734, arid 695 cm-'. 

Anal. Calcd for C28H8BS04: C, 72.30: 11, 6.94; S, 6.90. 
Found: C, 72.05; H,  6.87; S, 6.64. 

2,3,5-Tri-O-benzyI-n-arabinose Diethyl Mercaptal (II).-A 
mixture of 4.2 g (0.01 mole) of 2,3,5-tri-O-benzyl-p-n-arabino- 
furanose, 1 ml of concentrated H2SO4, and 50 nil of ethyl mer- 
captan was stirred vigorously under ailhydrous coiiditions over- 
night. Chloroform (50 ml) and 50 nil of water were added to 
t,he react,ion mixture. The CHC1, layer was removed and es- 
tracted successively with 50 ml of 2.0 NaOH solution, .50 ml 
of saturated NaHC03 solution, and 50 ml of water. The CHCI, 
solution was filtered, and the filtrate was evaporated to dryness 
under reduced pressure to give an oil (5.19 g). The product 
was chromatographed on the same tem as in the previoiis 
experiment but using 200 g of alumina. Elution was done with 
200 ml of CeH,-CHCL (9:1), 250 ml of CsH,-CHCl, ( 8 : 2 ) ,  and 
CsH6-CHC1,-CH30H (78 : 20: 2 ) ,  collecting one hundred 10-ml 
fractions. Fractions 68-78 were combined and concentrated 
under reduced pressure to give 1.15 g of a pale yellow oil. The 
Rf value [silica gel; C&&H30H (99:1)] was 0.43. The in- 
frared spectrum had bands at 3495, 2810, 1475, 1440, 1385, 
1335, 1250, 1200, 1085, 1025, 905, 734, and 697 cm-'. 

Anal. Calcd for C30H38Sz04: C, 68.40: H, 7.27; S, 12.17; 
0, 12.15. Found: 

2,3,5-Tri-O-benzyl-4-O-acetyl-~-arabinose Diethyl Mercaptal 
(III).-A solution of 6.5 g (0.012 mole) of 2,3,5-tri-O-benzyl- 
D-arabinose diethyl mercaptal and 12 ml of acetic anhydride in 
90 ml of anhydrous pyridine was allowed to  stand at  room tem- 
perat,ure overnight. The solution was poured into a vigorously 
stirred mixture of 200 g of ice and 200 ml of CHCL. The re- 
sulting mixture was allowed to stand until the ice had melted. 
The CHC1, layer was removed and extracted with three 100-ml 
portions of ice-cold 3 Ji NaHS04 solution, t,wo 150-ml portions 
of saturated NaHC03 solution, and 150 ml of water. The 
CHC13 solution was filtered through paper, and the solvent was 
removed from the filtrate by evaporation under rediired pressiire. 
The residue was a pale amber oil (6.9 g, $195). Thin layer 
chromatography [silica gel: CsH6-CsH1~-CH30H (50: 47 : 311 
showed a single spot with Rf 0.62. The infrared spectrum (neat) 
had no absorption in the hydroxyl region h i t  had a strong band 
a t  1730 cm-I (ester). Other infrared band.; were at 2980, 2900, 
2820, 1460, 1440, 1362, 1230, 1090, 1085, 1023, 965, $107, 750, 
733, and 695 cm-'. 

An,al. Calcd for C32H&05: C, 67.57; TI, 7.09: H, 11.27; 
0, 14.08. Found: 

5-0-Trityl-2,3,4-tri-O-benzoyl-o-arabinose (IV).-A mixture 
of 29.95 g (0.037 mole) of 5-0-trityl-2,3,4-tri-O-benzoyl-o- 
arabinose diethyl mercaptal, 35 g of yellow HgO, 40 g of HgC12, 
25 ml of water, and 375 ml of acetone was stirred at room tempera- 
ture overnight. The mixture was filtered, : t i d  the filter cake 
was washed t,horoughly with acetone. The combined filtrate 
and washings were evaporated t o  dryness uiitier redured pres- 
sure. The residue was partitioiled between 200 nil (if  water aiid 
200 ml of CHCl3. The phases were sepmiterl, and the :iqueous 
phase was extract,ed with 50 ml of CHCll which wax combined 
with t,he previous CHC1, phase. The CIIC1, .soliitioii was waihed 
with three 100-ml portions of water, filtered, and evaporated to 
dryness under reduced pressure to give 23.4 g of residiie. X 
portion (11.6 g) of the residue waz crystallized from C6H6, and 
a second fraction was obtained by dihitioii of the moiher liquor 
with Skellysolve B. The tolal yirltl of ~wrys t :~ l l ix r t l  material 
was 8.6 g. The crplalline riiaierial W : I ~  ~~oinI ) i i i td  will)  2.5  g 
from another experiment and recrystall id ~ L . O l l I  .iO 1111 of C ' b I I b :  

spectrum (C2H,OH) had maxima ai  229 iiip it :$6,StJ(ll, 254 
(2950), 260 (2450), 266 (2300), 270 (23001, 278 ( 2 3 0 0 ) ,  :iiid 2x1 
(18c50). The infrared spectrurn (Nuju l  n i i i l l  ) 11:itI I):iiitl- :LI I 7'25, 
1600, 1580, 1490, 1245, 1100, 1090, 1005, 1020, 71(1,  id T O O  rn-'. 
The iinir hpectrrini in CIKY, kind a mrrltil)let reiilered a t  6 
3.57 ( 2  H on C-5), a midtiplet centered at 5.8s ( 2  If oii C-:; aiid 

C-4), a doublet of doitblets centered at 6.73 ( H  o i l  C-2), niLiltiple 
peaks a t  7.0-8.28 (aromatic), and a singlet at 9.78 (aldehyde H). 

C, 68.12; H, 7.45: S, 12.11; 0, 12.11. 

C, 67.17; H, 7.17; S, 10.90: 0, 14.06. 

7.17 g, mp 92-93", [CY]*~D +46" (C 2, CHC'Ia). 'l'11e 1Iltldviulet 




