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nolic ammonia (saturated at 0° C.). The mixture was pro-
tected from moisture and at 5° C. for 2 days. The mixture
was evaporated (40° C., 20 mm) to a sticky foam. The
residue was dissolved in hot ethanol (500 mL) and then, with
stirring, 2-propanol (500 mL) was added. The mixture was
allowed to stand at ambient temperature for 2 h and then was
refrigerated (5° C.) for 1 d. The yellow solid was collected
by filtration, washed with 2-propanol (2x100 mL) and dried
(25° C., 20 mm); 98.0 g, mp 139-142° C. The washes were
combined with the filtrate and the solution was evaporated
(40° C., 20 mm) to dryness. The residue was dissolved in hot
ethanol (100 mL). The solution was allowed to stand at
ambient temperature until crystallization began and then was
stored at 5° C. for 1 d. The solid was collected by filtration,
washed with ethanol (2x25 mL), and dried (25° C., 20 mm);
6.9 g, mp 138-139° C. The two crops of solid (104.9 g,
0.403 mol, 96%) were combined and dissolved in boiling
ethanol (1.1 L). Norit A (10 g) was added and the mixture
was stirred and boiled for 5 min. The mixture was filtered
through an ertel pad and pad was washed with hot ethanol
(3x100 ml). The washes were combined with the filtrate; the
solution was stirred rapidly and cooled in ice bath for 1 h.
The mixture was refrigerated (5° C.) for 3 d. The solid was
collected by filtration, washed with ethanol (2x100 mL), and
dried (50° C., 1 mm) for 1 d; 91.1 g (0.35 mol, 84%), mp
140-142° C. The combined filtrate and washes was concen-
trated to a volume of approx. 350 mL. The solution was
heated to boiling and 2-propanol (200 mL) was added. The
solution was concentrated to a volume of 300 mL and then
refrigerated (5° C.) for 1 d. The solid was collected by
filtration, washed with 2-propanol (3x25 mL), and dried
(50° C., 1 mm); 9.4 g (0.036 mol, 8%), mp 138-139° C. The
crops were not combined. "H NMR (DMSO-d,): 83.59 (m,
2),3.89 (s, 2), 4.07 (t, 1), 4.85(t, 1), 4.93 (d, 1), 5.06 (d, 1),
536 (d, 1), 7.55 (s, 1), 7.70 (s, 1) and 8.21 (s, 1).

The foregoing written specification is considered to be
sufficient to enable one skilled in the art to practice the
invention. Indeed, various modifications of the above-
described procedures for carrying out the invention which
are apparent to those skilled in the field of organic chemistry
or related fields are intended to be within the scope of the
following claims.

What is claimed is:
1. A procedure for obtaining ribo-C-nucleoside of general
formula 6a

6a

0
HN
N ~
HO \
o X
HO oH

wherein X=S of Se, comprising the steps:
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(A). providing a furanose (1),
BzO 1
o OAc
BzO OBz

(B). introducing a cyano group in the furanose (1) at the
1' position in a single step to form the structure (2);

OBz

(C). converting the cyano group of (2) via indirect con-
version (3,4) to thiocarboxyamide wherein R, is CH,

or CH,CH;
X
HN o,
HO \ HO
0 0
NH,
e —
HO OH HO OH

5 4

R, = CH; X=§

R, = CH,CH; X=Se

(D). closing of the heterocyclic ring portion to form
compound 9 wherein R, is CH; or Et; and

0
RZO)SE\
N
HO w *
o
HO OH
(E). converting OR, into NH,,.

O
N,
O
X
X
OH

X

S
Se

HO
HO
2. The procedure of claim 1 wherein the hydroxyl groups

of the furanose are blocked prior to step B and deblocking
occurs prior to step D.
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3. The procedure of claim 1 wherein the hydroxyl groups
of the furanose are blocked prior to step B and deblocking
occurs after step D.

4. The procedure of claim 1 wherein a reagent utilized in
step B comprises alkylsilylcyanide.

5. The-procedure of claim 1 wherein a reagent utilized in
direct conversion of the cyano group to HN=C—OR of step
C comprises of NaOMe or NaOEt.

6. The procedure of claim 1 wherein a reagent utilized in
direct conversion of the cyano group to thiocarboxyamide of
step C comprises at least one of

(a) diphenylphosphino thionic acid

(b) 0,0-dialkyldithiophosphoric acids

(c) thioacetamide

(d) alkali-metal hydrogen sulfide

(e) ammonium sulfide

(f) water-soluble sulfides

(g) polysulfides

(b) P.Ss.

7. The procedure of claim 1 wherein a reagent utilized in
indirect conversion of the cyano group to thiocarboxyamide
of step C comprises of H,S.

8. The procedure of claim 1 wherein a reagent utilized in
step D comprises at least one of (a) anhydrous MgSO,; (b)
Dowex H* (Na* form); (¢) molecular sieves.

9. The procedure of claim 1 in which a reagent of step E
includes ammonia in methanol, ethanol, DMF, THF and
CH,CL,.

10. A multi-step procedure for obtaining ribo-C-
nucleoside of general formula 6

(0]

NH,

HO

OH OH

wherein X=S or Se
wherein the synthesis is carried out in five steps, accord-

ing to the following scheme:
Step (a)
BzO OAc BzO CN
O . O
(CH3)3SICN
—_—
SnCly
OBz OBz OBz OBz

1-O-acetyl-2, 3, 5-tri-O-
benzoyl-p-D-ribofuranose
(compound 1)

2, 3-Anhydro-3, 4, 6-tri-O-
benzoyl-p-D-allononitrile
(compound 2)
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-continued
Step (b)
HN  OCH,
HO
- 0 NaOCH, 0
—_—
ompoun CH,Cl,
OH OH
Methyl-2, S-anhydro-D-
-allonomidate (compound 3)
Step (¢)
X NH,
HO
C a3 X °
[ —
ompoun X=s.Se
OH OH
X =S 2,5-Anhydro-D-allonthioamide
(compound 4a)
X =Se 2,5-Anhydro-D-allonselenoamide
(compound 4b)
Step (d)

]YO

Compound 4 BrCH,COCO,C;H; X P N
ax=s — > HO
(0]
b X=Se
OH OH
X =S Ethyl-2-B-Dribofuranosylthiazole-4-

carboxylate (compound 5a)

X =Se Ethyl-2-B-D-ribofuranosylselanazole-

4-carboxylate (compound 5b)

Step ()
(@)
NH;
I 45— 7
ompoun oOH HO o
a X=S
b X=Se
OH OH
X=S Tiazofurin
X =Se Selanazofurin

OC,H;
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11. A procedure for obtaining ribo-C-nucleoside of gen-
eral formula 6a

o 6a S
HN —_
N
HO NGRS
o 10
HO OH
15

wherein X=S or Se, comprising the steps:
(A). providing a ribose;
(B). introducing a cyano group at 1 position using trim-
ethylsilylcyanide; 20
(C). converting the cyano group directly to thiocarboxy-
lamide using diphenylphosphinothionic acid,;

18

(D). closure of the heterocyclic ring portion to form
compound 10 using ethylbromopyruvate and MgSO4
or Dowex X8 H* resin Na* form, wherein R, is Et and

R is benzoyl;

10

RO —
N
RO N
o

RO OR

E). converting OR,, into NH, using ammonia in metha-
4 2 2 4
nol.



