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5-Azido-5-deoxy-1,29-isopropylidenea-p-xylofuranose 4) and 5-azido-5-deoxy-1,@-isopropy-

lidenef-p-arabinofuranoselQ) were prepared starting frobixylose andp-arabinose, respectively.
Using the oxidation-reduction way for the C-3 epimerization, 5-azido-5-deox@-is@propylidene-

a-p-ribofuranose 15) and 5-azido-5-deoxy-1,@-isopropylideneB-p-lyxofuranose 17) were ob-

tained from4 and 10, respectively. The derivative$ 10, 15 and 17 afforded by acid hydrolysis,
oxidation with bromine and catalytic hydrogenation successively the corresponding 5-azido-5-c
p-pentofuranose®, 11, 18, 19, 5-azido-5-deoxys-pentonolactoned, 12, 20, 21 and 5-amino-5-
deoxyb-pentonolactams, 13, 22, 23.

Key words: 5-Azido-5-deoxypentoses; 5-Amino-5-deoxypentonolactams; Synthesis.

Some time ago we preparedland assembled the complete set of eight diaste
isomeric 6-amino-6-deoxyhexonolactams and their ®tacetyl derivatives. Later, we
studied structures of these seven-membered cyclic compounds by NMR, CD a
spectroscopd® as well as by X-ray measureménts Some non-answered question
namely rised from the CD spectra measuremet@manded to perform similar studie
also on analogical six-membered cyclic compounds, i.e. on 5-amino-5-deoxyper
lactams. From the four possible 5-amino-5-deoxyentonolactams onlp-ribo dia-
stereoisomer prepared from 5-azido-@&enzylidene-5-deox-b-ribofuranos&®or
1,2-O-isopropylidenes-ribono-1,4-lacton¥ is known until now ((-arabino diastereo-
isomer which was without any data mentioned in the pttisnmot here considered). £
different way, in comparison with the methods mentioned abbydeading tob-ribo
diastereoisomer and further three diastereoisomers, is presented in this paper.

As follows, our synthetic routes to all 5-amino-5-de@<pentonolactams employ
corresponding 5-azido-5-deoxy-1CRisopropylidenea/B-D-pentofuranoses as advar
tageous key intermediates.

Partial tosylation of the readily accessiBl&,2-O-isopropylidenea-D-xylofuranose
(1) gave a mixture of 1,®-isopropylidene-53-p-toluenesulfonyla-D-xylofuranose
(2) and 1,20-isopropylidene-3,5-dB-p-toluenesulfonyla-b-xylofuranose 8) in a
ratio ca 7 : 1. This mixture was converted without separation to the corresponding 5-
derivatives by displacement reaction with sodium azide on C-5. Separation on sili

Collect. Czech. Chem. Commun. (Vol. 61) (1996)



1028 Kefurt, Kefurtova, Markova, Slivova:

column afforded pure 5-azido-5-deoxy-X@isopropylidenea-D-xylofuranose 4) and
5-azido-5-deoxy-1,D-isopropylidene-39-p-toluenesulfonyle-b-xylofuranose %) in
a ratio ca 6 : 1. Azidd exhibited consistent melting point, but reversed specific rc
tion by comparison with the data reported 4oin literaturé**> Structures o# and5
were also confirmed by elemental analysis and NMR spectra (Table 1). Acid hydr
of 4 in the presence of Dowex 50 W*(Hafforded syrupous 5-azido-5-deoryxylose
(6) which was oxidized with bromine to give 5-azido-5-de@xyylono-1,4-lactone?)
in form of the colourless syrup. The assignment of the structureigdased on the
stretching frequencies of the carbonyl and azido groups in its IR spectrum, ol
mental analysis anéH and'3C NMR spectra. Hydrogenation @f produced desired
5-amino-5-deoxyp-xylonolactam 8), possibly in the mixture with correspondin
5-amino-5-deoxyp-xylonic acid (according to TLC). By crystallization from hot methar
crystalline lactan8 was obtainedwhich exhibited characteristic bands of both hydro
and amido groups in the IR spectra, proper elemental analysis and confirming
spectra. NMR spectra of all 5-amino-5-de@mapentonolactams and their derivative
will be in detail discussed in the next paper concerning conformation of a Six-r
bered lactam ring.

The diastereoisomeriz-arabinoisomer was prepared in the similar manner. Reactiol
1,2-0-isopropylidene-59-p-toluenesulfonylB-p-arabinofuranos€ (9) with sodium
azide inN,N-dimethylformamide afforded the corresponding 5-azido-5-deoxy@?,2
isopropylidene3-p-arabinofuranosel(Q) in a form of slightly yellow syrup. Its IR anc
NMR spectra, as well as elemental analysis confirmed the strubfuire agreement
with formerly described compourttd which was characterizétby its boiling point
and IR spectra. Acid hydrolysis of tH® in the presence of a cation-exchange re
afforded the free sugar, 5-azido-5-dem¢grabinofuranosel(l) as a colourless syruy
with strongly positive specific rotation, confirming IR and NMR spectra and eleme
analysis. Azidell was oxidized with bromine in water to give a syrupous 5-azidc
deoxyb-arabinono-1,4-lactond ?) whose structure confirmed its IR spectra and eleme
analysis. By hydrogenation df2 in methanol on Pd/C catalyst 5-amino-5-deoxy-
arabinonolactam1@) was obtained with a trace of corresponding acid (accordin
TLC). Crystallization from methanol afforded solid lactaR) exhibiting strongly ne-
gative specific rotation, appropriate IR, NMR spectra and elemental analysis.

For the preparation @-ribo andb-lyxo diastereoisomers of 5-azido-5-deoxy-02-
isopropylidenea/B-D-pentofuranose we used reversal of the configuration on C-!
derivatives4 and10, respectively, via their 3-furanosuloses. This way was already |
for the corresponding &-p-toluenesulfonyl derivativé& 5-Azido-5-deoxy-1,29-iso-
propylidenee-D-xylofuranose 4) was oxidized by ruthenium dioxide—sodium period:
way*® to 5-azido-5-deoxy-1,B-isopropylidenea-D-erythro-3-pentofuranosulosel 4).
The structure af4 was confirmed by IR spectra exhibiting stretching absorption on 1 778
(C=0), 2 112 cmt(azide), bending doublet on 1 386 and 1 378'¢@(CH;),), and by
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'H and**C NMR spectra (Table 1). Reduction b4 with sodium borohydride in water-
methanol afforded stereoselectively 5-azido-5-deoxy€l-j8epropylidenea-bp-ribo-

furanose 15) isolated in crystalline state. Its IR spectrum exhibited stretching bant
hydroxy and azido groups. Further proofs of structurEsafave NMR spectra (Table 1).
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Rl R OH Rl —0
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TaBLE |

Chemical shifts &scale, ppm) and(H,H) coupling constants (Hz) of tH&l and*3C nuclei of 1,2-
O-isopropylidene derivatived, 5, 10, 14, 1517 in CDCl,

Compound

Parameter.

4 5 10 14 15 16 17

Chemical shifts
H-1 5.96 d 5.92d 5.95d 6.15d 5.85d 6.08d 5.80 C
H-2 453d 467 d 457d 439dd  4.59 dd 450dd  4.68
H-3 424dd  4.78d 4.22d - 3.93-3.88 m - 4.32 d
H-4 429ddd 4.29ddd 4.10ddd 4.51ddd 3.93-3.88m 4.33dd  4.16
H-5 363dd 354dd 362dd 3.69dd 3.70dd 361dd  3.65
H-5 359dd 3.24dd 342dd 355dd  3.40dd 355dd  3.49
H-0 2.61d - 3.2ls - 2.39d - 2.68 d
c-1 104.8 104.8 105.8 103.1 104.7 102.8 105.1
c-2 85.4 83.p 86.8 77.8 80.P 80.2 81.P
c-3 78.% 81.7 86.0° 208.2 79.% 206.9 79.8
c-4 75.2 77.8 76.3 76.7 72.8 80.2 69.9
C-5 49.2 48.8 52.2 51.4 51.4 52.1 50.6
Coupling constants (H,H)

J(1,2) 3.7 3.7 3.9 4.4 3.8 4.3 4.2
J(2,3) 0 0 0 - 4.4 - 6.2
J(3.4) 2.8 2.8 2.2 - c_ - 6.2
J(4,5) 6.1 7.3 7.3 3.2 24 6.3 8.4
J(4,5) 5.9 5.7 6.1 3.3 41 4.0 4.8
J5,8) -12.7 -12.7 -12.7 -13.2 -134 -13.3 -12.9
J(3,0H) 5.1 - 0 - 9.2 - 7.1
J(2,4) - - - ~1 - ~0.6 -

@ Other H singlets in regions 1.47-1.57 ppm and 1.28-1.43 ppm, as wé&lCasignals in regions
112.6-115.1, 26.6-27.4 and 25.0-27.1 ppm were assigndd tor 1*C nuclei of isopropylidene
groups;® may be interchanged:undeterminable valve.
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Oxidation of 5-azido-5-deoxy-1,@-isopropylidene-p-arabinofuranosel() was
carried out with Ru@-NalQ, reagent and also with pyridinium dichrom&té The
obtained syrupous ketone, 5-azido-5-deoxy-Q;BopropylideneB-b-threo-3-pento-
furanosulose 16) exhibited stretching bands at 1 776 ¢éC=0) and 2 108 cm
(azide) in IR spectra and confirming signals in NMR spectra (Table I). Raw k&6or
was reduced in water—ethanol with sodium borohydride to 5-azido-5-deoxy-ik@-
propylideneB-D-lyxofuranose 17) which was obtained in crystalline state after puri
cation by chromatography on silica gel. Iy and'3C NMR spectra confirmed the
assumed structure df7 (Experimental and Table I).

Synthetic route froni5and17 to corresponding 5-amino-5-deogyribono/lyxono-
lactams followed the usual procedure. Derivati¥8sand 17 were hydrolyzed to 5-azido.
5-deoxyb-ribofuranose 18) and 5-azido-5-deoxp-lyxofuranose 19), respectively.
Both azidopentoses were obtained as homogeneous (TLC) colourless syrups w
proper IR data. Their oxidation with bromine in water afforded 5-azido-5-deex
ribonolactone Z0) and 5-azido-5-deoxp-lyxonolactone 21), respectively. Crystalline
lactone20 as well as syrupous lactod4 possessed expected bands and signals ir
and NMR spectra. Hydrogenolysis of azido grou@thand 21 on Pd/C catalyst in
methanol provided 5-amino-5-deoxyribonolactam 22) or 5-amino-5-deoxy-
lyxonolactam 23), respectively, as major products in addition to minor 5-aminc
deoxyb-ribonic/lyxonic acid (TLC). Lactan22 agreed in its m.p. and specific rotatic
with the described od® Conclusively, structure of both lactams was confirmed &
using IR and NMR spectra.

The above described synthetic route seems to be useful mainly in the case of prej
of all four diastereoisomers of 5-amino-5-dem¢pentonolactam. Of course, more a
vantageous ways, including the qudfett syntheses of lacta®2, could be found for
the exclusive preparation of the certain single diastereoisomer.

EXPERIMENTAL

Melting points were determined on a Kofler block and are uncorrected. Optical rotations
measured with an Opton photoelectric polarimeter at@OReactions were monitored by TLC o
silica gel G (Merck) using benzene—ethanol 20 : 1 (S1), benzene-acetone 1 : 1 (S2), chlor
methanol 20 : 1 (S3), chloroform—methanol 10 : 1 (S4) and chloroform—methanol 5 : 1 (S5) mi
for elution, and 1% solution of cerium(lV) sulfate in 10%3S@, for detection of the plates. Columtr
chromatography was carried out on silica gel (1004200 Lachema Brno). NMR spectra were re
corded at 400 MHz'H) and 100 MHz {¢C) with a Bruker AM-400 instrument in deuteriochloroforn
deuterium oxide or hexadeuterioacetone solutions with tetramethylsilane as internahaefe
Chemical shifts are given in ppnd-6cale) and coupling constantd) (in Hz. Assignments of
13C signals are tentative and are based on APT experiments and on comparison with publish
of structural analogs. IR spectra (wavenumbers in‘cmvere measured with FT IR Nicolet 740 ir
strument in CHGCJ solutions, KBr pellets or film, according to the state and solubility of meast
matter.
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1,2-0-Isopropylidene-59-p-toluenesulfonyle-b-xylofuranose 2) and 1,20-Isopropylidene-
3,5-di-O-p-toluenesulfonyle-p-xylofuranose 8)

p-Toluenesulfonyl chloride (13.3 g, 70 mmol) was added during 1 h to the stirred solution®@f 1
isopropylidenea-p-xylofuranosé® (1; 12.4 g, 65 mmol) in pyridine (55 ml) at room temperature. F
action was monitored by TLC in S2:(Rg 0.15,2: R 0.56,3: R: 0.84). Relative intensity of spots
of compoundsl, 2 and3 on TLC was constant after 2 h. Reaction mixture was poured into ice v
(700 ml), crystalline product was filtered, washed and dried to obtain 19.1 g mxame3 (TLC)
in relation ca 7 : 1, according to specific rotation compared with thé'dafar pure compoundg
and 3. This mixture was used in the next step.

5-Azido-5-deoxy-1,20-isopropylidenea-p-xylofuranose 4) and 5-Azido-5-deoxy-1,2-
O-isopropylidene-39-p-toluenesulfonyle-p-xylofuranose %)

A solution of the up described mixture ®#fand 3 (3.06 g) inN,N-dimethylformamide (30 ml) was
stirred under nitrogen with water (1.7 ml), sodium azide (0.85 g, 13 mmol) and urea (0.07 g) fo
at 110°C. Products4 and5 were distinguishable from the starting compouf@dand3 only accord-
ing to yellow/brown colour change during carbonization of spots in the system S1 as well as ir
tested systems. Reaction mixture was poured into ice water (40 ml), extracted with chlorofdsth i(8)
which was washed with cold solution of sodium bicarbonate and water and dried JMg@$@r
filtration and evaporation of solvent 1.73 g mixturedadind 5 was obtained which was separated ¢
silica gel column in system S1. Recrystallization of the product obtained by evaporation of con
fractions from chloroform—hexane 1 : 5 gave 1.2 gdof.p. 60°C, [a]p —42 (c 1.0, methanol).
Literaturé*15gives m.p. 58.5-60C, [a]p +44° (c 1.0, methanol). NMR spectrum: see Table I. F
CgH13N30,4 (215.2) calculated: 44.65% C, 6.09% H, 19.53% N; found: 44.83% C, 6.15% H, 19.65

Syrupous 39-tosyl derivative5 (0.28 g) showedd]p —8.6° (¢ 2.0, chloroform); NMR spectrum:
see Table I. For GHgN;0gS (369.4) calculated: 48.77% C, 5.18% H, 11.38% N, 8.68% S; fol
48.80% C, 5.15% H, 11.11% N, 8.24% S.

5-Azido-5-deoxye-xylofuranose §)

A solution of4 (850 mg, 3.9 mmol) in water (7.5 ml) was stirred with Dowex 50 W, (tf90/200 mesh,
3.5 ml) for 45 min at 60°C. TLC in system S44: R- 0.68,6: R- 0.2. Decolorization of filtrate,
evaporation, and drying of residue afforded 653 mg (94%) syrupous azido p&nfoe+52° (c 1.0,
water). IR spectrum (film): 3 372 broad (OH assoc.); 2 932 (CH); 2 108 (azide).sFgNO,
(175.2) calculated: 34.29% C, 5.18% H, 23.99% N; found: 34.28% C, 5.51% H, 23.91% N.

5-Azido-5-deoxyp-xylono-1,4-lactone®)

A solution of6 (490 mg, 2.8 mmol) in water (15 ml) was stirred with bromine (0.2 ml) and bar
carbonate (1.8 g) for 1 h at°C and than 2 h at room temperature. Oxidation was followed by T
in system S5& Rg 0.55,7: R- 0.68). After filtration of insoluble salts and removal of the exce
bromine with a stream of air, the colourless solution was stirred for 1 h with silver carbonate (
and desalted on a column of Dowex 50 W {efm, 10 ml). The combined filtrates on evaporatic
gave 437 mg (90%) colourless syrupous lactgne]y +50° (c 1.2, chloroform). IR spectrum (film):
3 378 broad (OH assoc.); 2 932 (CH); 2 116 (azide); 1 778 (C+D)NMR spectrum (BO): 4.67 d,
1 H,J(2,3) = 8.7 (H-2); 4.59 dd, 1 H(3,4) = 7.3 (H-3); 3.79 dd, 1 H(5,4) = 3.4,J(5,5) = -13.9
(H-5); 3.73 dd, 1 H)(5,4) = 4.7 (H-5. Signal of the H-454.83 ppm) is overlapped by DOMHC NMR
spectrum (RO): 176.5 (C-1); 79.5, 73.6, 72.7 (C-2, C-3, C-4); 50.5 (C-5). Rpt,8;0, (173.1)
calculated: 34.69% C, 4.08% H, 24.27% N; found: 34.34% C, 4.50% H, 23.99% N.
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5-Amino-5-deoxye-xylonolactam 8)

A solution of lactone7 (1.11 g, 6.4 mmol) in methanol (50 ml) was stirred with 5% Pd/C (0.5 g
a renewed hydrogen atmosphere. TLC in system S5 showed gradually disappearing spot of tt
ing 7 (R: 0.68) and strengthening spot of lact&(R- 0.1) in addition to the slight spot & 0
(possibly corresponding amino acid). Removal of the catalyst and evaporation of the solvent af
950 mg partially crystalline residue which was recrystallized from methanol to give 180 mg (
of 8, m.p. 177-178C, [a]p +6° (c 1.0, water). Further crystalline compouBd225 mg, 24%) was
obtained after concentration of mother liquors. IR spectrum (KBr pellet): 3 600-3 200 broad
NH assoc.); 2 952, 2 919 (CH); 1 684, 1 634 (CONH free, assoc.). /N0, (147.1) calculated:
40.82% C, 6.17% H, 9.52% N; found: 40.86% C, 6.27% H, 9.46% N.

5-Azido-5-deoxy-1,20-isopropylidenel-p-arabinofuranosel()

A mixture of 1,20-isopropylidene-59-p-toluenesulfonylB-p-arabinofuranosé (9; 1.8 g, 5.2 mmol),
sodium azide (0.43 g, 6.6 mmol) and urea (0.04 g) was stirrBgNidimethylformamide (12 ml) for
12 h at 11CC. Solvent was evaporated and the residue was purified by chromatography on sili
column in S4, affording 1.0 g (90%) of syrupous azido derivat¥da]y +56.6 (c 1.0, chloroform).

IR spectrum (film): 3 450 broad (OH); 2 103 (azide); 1 378, 1 385 doublet ((CMMR spec-

trum: see Table I. For §81;3N;0, calculated: 44.65% C, 6.02% H, 19.53% N; found: 44.23%
6.24% H, 19.20% N.

5-Azido-5-deoxyp-arabinofuranosel(l)

Solution of isopropylidene derivativD (0.86 g, 4 mmol) in water (7.5 ml) was stirred with Dowex 50
(H*, 7 ml) for 45 min at 60C. Course of hydrolysis was followed by TLC in S:(R: 0.66,11:
R- 0.25). The filtrate from ion exchanger was decolorized and after evaporation afforded 0.
(89%) of syrupous azido pentodq, [a]p +159.2 (c 1.0, water). IR spectrum (film): 3 370 broa
(OH); 2 932 (CH); 2 108 (azide). Forl@yN;0, (175.2) calculated: 34.29% C, 5.18% H, 23.99%
found: 34.28% C, 5.5 1% H, 23.86% N.

5-Azido-5-deoxyp-arabinono-1,4-lactonel®)

Solution of azido pentoskl (0.5 g, 2.86 mmol) in water (15 ml) was stirred with barium carbon
(1.8 g) and bromine (0.2 ml) for 2 h at°@. Oxidation was followed by TLC in SB1 R: 0.54,
12: R: 0.65). After similar treatment of reaction mixture as describe@,feyrupous lacton&2, [a],
+98.4 (c 1.0, ethanol), was obtained (0.47 g, 95%). IR spectrum (film): 3 374 broad (OH); 2 933 |
2 111 (azide); 1 765 (C=0JH NMR spectrum (BO): 4.62 d, 1 HJ(2,3) = 9.2 (H-2); 4.44 m, 1 H,
$J = 16.1 (H-4); 4.27 dd, 1 HI(3,4) = 8.6 (H-3); 3.87 dd, 1 HI(5,4) = 2.5,J(5,5) = —14.2 (H-5);
3.62 dd, 1 HJ)(5',4) = 5.3 (H-5). 3C NMR spectrum (BO): 176.4 (C-1); 80.3, 74.6, 74.4 (C-2, C-
C-4); 51.1 (C-5). For gH;N30, (173.1) calculated: 34.69% C, 4.08% H, 24.27% N; found: 34.45%
4.36% H, 23.62% N.

5-Amino-5-deoxyp-arabinonolactaml(3)

Azido lactonel2 (0.41 g, 2.3 mmol) was hydrogenated by the way describe8. f@ecrystallization
of the crude product (0.34 g, 98%) from methanol afforded 0.14 g (40%) of |da&am.p. 178°C,
[alp =172 (c 1.0, water). IR spectrum (KBr pellet): 3 600-3 200 broad (OH, NH); 2 961, 2
(CH); 1 647 (CONH assoc.). ForldgNO, (147.1) calculated: 40.82% C, 6.17% H, 9.52% N; four
40.70% C, 6.35% H, 9.43% N.
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5-Azido-5-deoxy-1,29-isopropylidenea-p-erythro-3-pentofuranosulosel. 4)

Solution of sodium periodate (3.0 g, 14 mmol) in water (30 ml) was added dropwise to the
mixture of the derivativé (1.6 g, 7.4 mmol), ruthenium dioxide (0.145 g) and sodium carbonate (0
in tetrachloromethane (60 ml). Mixture of two liquid phases was shaked at room temperature f
and followed by TLC in system S#:(Rg 0.28,14: R: 0.45). Further sodium periodate (0.86 g) w:
added during this period. Superfluous ruthenium tetraoxide was finally decomposed by 2-propanol
reaction mixture was diluted with water (10 ml) and extracted with chloroform5@® ml). Syrupous
product14 (1.12 g, 71%) was obtained after evaporation of the dried chloroform phase. IR spe
(chloroform): 3 026, 2 996, 2 939 (CH); 2 112 (azide); 1 778 (C=0); 1 386, 1 378 dol
(C(CHg),). NMR spectrum: see Table |.

5-Azido-5-deoxy-1,20-isopropylidenea-p-ribofuranose 15)

Ketonel4 (2.1 g, 9.9 mmol) in mixture ethanol-water (95 ml, 9 : 1) was stirred dt©-gith sodium
tetrahydridoborate (0.850 g, 22.4 mmol) for 3 h. Reduction was monitored by TLC 33 (0.45,
15 R: 0.31). The excess of hydride was decomposed by acetic acid (1.0 ml), reaction mixtul
evaporated and the residue extracted with ether4® ml). Evaporating of the solution gave crystallir
compound15 (2.01 g, 95%), m.p. 50.5-51% (ether—light petroleum 1 : 2)a], +65.5 (c 0.5,
chloroform). IR spectrum (chloroform): 3 558 broad (OH); 3 024-2 938 (CH); 2 105 (azide); 1
1 375 doublet (C(CE),). NMR spectrum: see Table |. Fogh;sN;0, (215.2) calculated: 44.65% C
6.09% H, 19.53% N; found: 44.58% C, 6.29% H, 19.53% N.

5-Azido-5-deoxy-1,29-isopropylideneB-p-threo-3-pentosulosel)

A) Solution of 4.5 g (21 mmol) of sodium periodate in water (50 ml) was dropped to the s
mixture of the derivativel0 (2.15 g, 10 mmol), sodium carbonate (1.2 g), ruthenium dioxide (0.12
tetrachloromethane (80 ml) and water (20 ml). Oxidation was monitored by TLC ih0OSBg(0.50,
16: R= 0.59). Further portion of sodium periodate (2.1 g) was added in parts during 90 min a
when the yellow-green soluble ruthenium tetraoxide was changed to the black insoluble rutt
dioxide. Finally, the superfluous ruthenium tetraoxide was decomposed by 2-propanol (1 ml) a
action mixture was extracted with chloroform X650 ml). Syrupous product6 (1.4 g, 65%) was
obtained by evaporation of the dried organic phase. IR spectrum (chloroform): 3 026, 2 996,
(CH); 2 108 (azide); 1 776 (C=0); 1 375, 1 384 doublet (GIGHNMR spectrum: see Table I.

B) Solution of acetic anhydride (1.7 ml) in dichloromethane (5 ml) was dropped to the mixtu
derivative 10 (2.01 g, 9.4 mmol), pyridinium dichromafg7.05 g, 18.8 mmol) and sodium aceta
(1.92 g) stirred at room temperature in dichloromethane (120 ml). Reaction was monitored
After 75 h, reaction mixture was filtered through a short column of silica gel and the rema
acetic anhydride was removed from filtrate by shaking with water solution of sodium bicarbc
Evaporation of the dried dichloromethane phase afforded 1.92 g (96%) of syrupous pentb8ul
conforming in IR spectra with the compound prepared by the Avay

5-Azido-5-deoxy-1,20-isopropylideneB-p-lyxofuranose 17)

Ketone16 (345 mg, 1.62 mmol) in mixture ethanol-water (12 ml, 10 : 2) was stirred at@-wth

sodium tetrahydridoborate (110 mg, 2.92 mmol) for 3 h. Reduction was monitored by TLCIf: S
R- 0.54,17: R 0.07). Excessing hydride was destroyed with acetic acid (0.1 ml) to the pH 6.!
action mixture was evaporated and the residue was extracted with ether. Evaporating of th
solution gave 308 mg (88%) colourless crystalline compdufyan.p. 48—49C (ether—light petroleum
1:1), p]p +45° (c 1.3, CHC}). IR spectrum (chloroform): 3 534 broad (OH); 3 024, 2 997, 2 ¢
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(CH); 2 105 (azide); 1 386, 1 378 doublet (CgH NMR spectrum: see Table |. Fogh3N;0,
(215.2) calculated: 44.65% C, 6.02% H, 19.53% N; found: 44.37% C, 6.16% H, 19.32% N.

5-Azido-5-deoxye-ribofuranose 18)

By way of hydrolysis used for azido pentogesr 11, isopropylidene derivativé5 (0.84 g, 3.9 mmol)
afforded azido pentost8 (0.61 g, 88%) in syrupous forma]y +105° (c 1.2, water). For €HgN;O,
(175.2) calculated: 34.29% C, 5.18% H, 23.99% N; found: 34.51% C, 5.17% H, 23.72% N.

5-Azido-5-deoxye-lyxofuranose 19)

By the up described way used for hydrolysed, d0 or 15, isopropylidene derivativé7 (1.01 g, 4.7 mmol)
afforded azidopentosg9 (0.72 g, 87%) in syrupous forma]y +13° (c 0.4, water). IR spectrum
(film): 3 308 broad (OH); 2 926 (CH); 2 099 (azide). FaHEN;0, (175.2) calculated: 34.29% C
5.18% H, 23.99% N; found: 34.35% C, 5.31% H, 23.80% N.

5-Azido-5-deoxyp-ribono-1,4-lactone20)

By way described for preparation of lactoneésr 12, pentosel8 (1 g, 5.7 mmol) afforded 0.78 ¢
(79%) lactone20, m.p. 81-82°C (ethanol-light petroleum)a]py +96.8 (c 0.8, ethanol). IR spectrum
(KBr pellet): 3 451-3 330 broad (OH); 2 118 (azide); 1 765 (CB®)NMR spectrum (BO): 4.81 d,
1 H,J2,3) =5.6 (H-2); 4.68 dd, 1 Hl = 9 (H-4); 4.42 d, 1 HJ)(3,2) = 5.5 (H-3); 3.79 dd, 1 H,
J(5,4) = 3.6,35,5) = —13.7 (H-5); 3.72 dd, 1 HJ)(5',4) = 5.5 (H-5). 3C NMR spectrum
(hexadeuterioacetone): 176.2 (C-1); 84.2, 71.2, 70.0 (C-2, C-3, C-4); 53.1 (C-5)FM;0,
(173.1) calculated: 34.69% C, 4.08% H, 24.27% N; found: 34.34% C, 4.09% H, 23.95% N.

5-Azido-5-deoxye-lyxono-1,4-lactone 1)

By way used for preparation of the up described lactones, peb®og72 g, 4.1 mmol) afforded
0.71 g (99%) of syrupous lactor#d, [a]p +41° (c 0.3, ethanol). IR spectrum (film): 3 456 broa
(OH); 2 941 (CH); 2 106 (azide); 1 776 (C=GH NMR spectrum (BO): 4.76 d, 1 HJ(2,3) = 4.8
(H-2); 4.70 ddd, 1 HEJ = 15.6 (H-4); 4.56 dd, 1 HJ(3,4) = 2.9 (H-3); 3.74 dd, 1 H|(5,4) = 7.5,
J(5,8) = -13.6 (H-5); 3.69 dd, 1 H(5',4) = 5.0 (H-5. For GH;N;0, (173.1) calculated: 34.69% C
4.08% H, 24.27% N; found: 34.33% C, 4.28% H, 23.81% N.

5-Amino-5-deoxype-ribonolactam 22)

By way described for hydrogenolysis of the azido lactones 12, lactone20 (0.7 g, 4.1 mmol)
afforded lactan®2 (0.3 g, 50%), m.p. 244-25®C (decomp.), ], +33.6 (c 0.5, water). IR spectrum
(KBr pellet): 3 600-3 200 broad (OH, NH); 2 921 (CH); 1 641 (CONH assoc.)>Refwe for
lactam?22 m.p. above 240C (decomp.), d]p +33° (c 0.3, water). For gHgNO, (147.1) calculated:
40.82% C, 6.17% H, 9.52% N; found: 40.55% C, 6.28% H, 9.32% N.

5-Amino-5-deoxye-lyxonolactam 23)

By way used for preparation of the up described lactams, la2tb(@7 g, 4 mmol) afforded 586 mc
(100%) of the crude lacta@B. Foam product crystallized from methanol (10 ml) provided pure cc
pound23 (240 mg, 41%), m.p. 188-18€ (decomp.),d]p —54.7 (c 1.0, water). IR spectrum (KBr
pellet): 3 600-3 170 broad (OH, NH); 2 925, 2 884 (CH); 1 677, 1 634 (CONH free, assoc.
CsHgNO, (147.1) calculated: 40.82% C, 6.17% H, 9.52% N; found: 40.61% C, 6.41% H, 9.23¥%
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The authors are indebted to members of Laboratory of NMR Spectroscopy (Dr R. Hrabal, t
Laboratory of Infrared Spectroscopy (Dr M. Novotna, Head) and Laboratory of Organic Analysis (|
Helesic, Head) of the Prague Institute of Chemical Technology for careful spectral measuremer
analyses.
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