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Intramolecular photolysis or thermolysis of simple allylic OAG

azidoformates affords aziridine derivatives which further Acoﬁ HO 0
. . — S

rearrange to the ring-opened products or react with nuclec ACO— =
philes to produce 1,3-oxazolidin-2-one derivatiesntra- 1 2
molecular thermolysis of azidoformate group with an olefin Y
produces aziridine derivativieand intermolecular photolysis Y
of ethyl azidoformate with an olefin in the presence of a R
trace of water affords 1,2-amidoalcohbltramolecular
photocycloaddition of carbamoyl azide and an olefin alsc OBn
affords aziridine derivatives. 5.R=0TBDPS a R

Application of these inter- or intramolecular photolysis 6.R 4.R
reactions to D-glycals has also been reported. Intramolecul:
photolysis of 30-azidoformyl-4,6©-isopropylidene-D-allal
in alcohol affords 2-amido-2-deoxy-D-allopyranosides in N~ O_R R
regio and stereoselective manh€rintermolecular photo- O 0 o]
lysis of D-glucal or D-galactal derivatives with ethyl OBn A==
azidoformate in alcohol also produces 2-amido-2-deoxy-D- 0" N OBn
glycopyranoside$:*? ; g. sf STBDPS 7 R =OTBDPS

. . . . . . .R= 8. R=H

Reaction of simple allylic azidoformates with 0.1 equi-
valents of iron (Il) chloride and 1.5 equivalents of chloro-Scheme 1Preparation of D-pseudoglycals.
trimethylsilane (TMSCI) in ethanol is known to produce 4-
chloroalkyl-1,3-oxazolidin-2-one derivatives in moderate benzoic acid and hydrolytic debenzolyation produced benzyl
yield.* We intended to apply this methodology to the vari- a-D-pseudogalactal derivativ&sand 6. Treatment of these
ous unsaturated monosaccharides having allylic alcohddllylic alcohol derivatives3, 4, 5, and6 with 4-nitrophenyl
moiety because monosaccharides having amino or nitrohloroformate and pyridine followed by sodium aZide
groups at 2-, 3-, 4-, or 6-position are important structurabfforded the corresponding benzylO4azidoformyla-D-
components of the glycopeptide antibiofitsdderein we  pseudoglycald, 8, 9, and10in 69, 75, 85, and 84 % yield,
report the synthesis of cyclic carbamates of 3-amino-2respectively (Scheme 1).
chloro-2,3-dideoxy-D-glycopyranosides from D-pseudoglycals These 40-azidoformyl-D-pseudoglycalg, 8, 9, and 10
(2,3-dideoxy-Dthred(or erythrg-hex-2-enopyranosides)

with iron (Il) chloride and TMSCI. R R
. - o \o . o o]
Results and Discussion O)\Ns e O)/\NHC' .
Tri-O-acetyl-D-glucal {) was Ferrier-transforméd and 7.R=OTBDPS 11.R=OTBDPS
deacetylated to give benzgtD-pseudoglucald). Selective 8.R=H 12.R=H
protection of the 6-hydroxyl group o2 with t-butyl-
diphenylsilyl chloride (TBDPSCI) produced compouBd o
Monotosylation of the 6-hydroxyl group @f followed by N3)LO R 0O RC[
the reduction with lithium aluminumhydride afforded 6- 0 —_— *( o)
deoxy compound. Inversion of the configuration of the 4- é% HN
hydroxyl group of3 and 4 by Mitsunobu methdd with OBn OBn
9.R=0TBDPS 13.R = OTBDPS
"This paper is dedicated to the late Professor Sang Chul Shim wi 10.R=H 14.R=H

respect - a remarkable gentleman and a truly exceptional scientiScheme 2 Amidochlorination reactions
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cl o] organic layer was separated. Usual workup and evaporation
Q T . . . .

g o)]\N”Fe\ O)LNH gave yellow solid which was dissolved in DMF (6 mL)

07 "Ny —> FoH 5CI — o without further purification. Sodium azide (1.03 g, 15.8
pn <ph Hid o mmol) was added and the solution was stirred for 19 hr at 35

H Cl °C. Aqueous ammonium chloride solution was added

15 followed by chloroform and the organic layer was purified.

Scheme 3 Radical intermediate faynaddition. Column chromatography of the crude syrup afforded

colorless oily product in 69% yield (0.59 g, 1.09 mmol). IR

were treated with 0.1 equivalents of iron (I1) chloride and 1.5(cm™): 2191, 2120 (azide), 1728 (carbonyM-NMR (300
equivalents of TMSCI in ethanol for 20 hr at room temper-MHz, CDCk, §, ppm): 7.72-7.60 (m, 4H), 7.44-7.23 (m,
ature and the reaction mixture was worked up by usuallH), 5.96-5.88 (m, 2H, H-2 and H-3), 5.40J¢; 9 Hz, H-
manner and purified by column chromatography on silical), 5.13 (s, 1H, H-4), 4.79 (d,= 12 Hz, 1H, benzylic H),
gel to give cyclic carbamates of 3-amino-2-chlar®- 4.59 (d,J = 12 Hz, 1H, benzylic H), 4.10-4.02 (m, 1H, H-5),
glycopyranoside4, 12, 13 and14in 30, 32, 30, and 52% 3.79-3.76 (m, 2H, H-6), 1.07 (s, 9thutyl).
yield, respectively. Some of starting materials were recover- Cyclic carbamate of benzyl 3-amino-2-chloro-8-(t-
ed in most cases, and byproducts such @scdrbamoyl  butyldiphenylsilyl)-2,3-dideoxy-a-D-talopyranoside (13)
derivatives and 6-hydroxyl compounds were also obtained solution of benzyl 49-azidoformyl-60O-(t-butyldiphenyl-
(Scheme 2). silyl)-2,3-dideoxya-D-threo-hex-2-enopyranosided,( 0.33

The stereochemical outcome of this amidochlorinationg, 0.60 mmol) in ethanol (10 mL) was degassed with argon
reaction is not fully understood, but T. Bagtral proposetf and cooled to GC. Chlorotrimethylsilane (0.11 mL, 0.90
the radical intermediat&5 for the reaction of 3-phenyl-2- mmol) and iron (ll) chloride (7.6 mg, 0.06 mmol) were
propenyl azidoformate with iron () chloride and TMSCI, added and the solution was stirred for 20 hr at rt. A small
and thus theynaddition of amido group and chlorine to the amount of water was added, ethanol was evaporated and the
double bond could be obtained (Scheme 3). In 0@ 4- residue was extracted with ethyl acetate. Usual workup and
azidoformyl derivatives, the configuration of the 4-position column chromatography afforded an oily product in 30%
could play an important role for the stereochemical outcomgield (0.10 g, 0.18 mmol). IR (cif): 3614 (brd, NH), 1769
during this addition reaction. In case7aind8, amido group  (carbonyl), 1738 (carbonyl), 1463H-NMR (300 MHz,
and chlorine should approach to the double bond from th€DCls, 6, ppm): 7.68-7.64 (m, 4H), 7.44-7.36 (m, 6H), 7.29
down face and in case 6fand 10 from the upper face, (s, 5H), 5.59 (brd d, 1H, J® exchangeable, NH), 4.90 (@,
respectively. HowevetH-NMR studies show that in case of =6 Hz, 1H, H-1), 4.89 (dl= 9 Hz, 1H, H-4), 4.75 (d|= 12
11 and 12, 2-epimers were obtained in a ratio of 8:3, Hz, 1H, benzylic H), 4.57 (d] = 12 Hz, 1H, benzylic H),
whereas in case df3 and14, single isomers were isolated. 4.42 (ddJ=9 and 3 Hz, H-3), 3.99-3.95 (m, 2H, H-2, H-5),
These assignments were supported unambiguoushdby 3.90-3,80 (m, 2H, H-6), 1.06 (s, 9Houtyl).
NMR spectrum ofL3 which exhibited coupling constants,
Ji2=6 Hz,J,3=3 Hz, andls 4 = 9 Hz, in good agreement  Acknowledgment Financial supports from the Korea
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hex-2-enopyranoside with iron (Il) bromide afforded cyclic car-
bamate of methyl 3-amino-2-bromo-2,3,6-tride@x{p-talopyra-
noside as a crystal and the single X-ray crystallography of this
crystalline product confirmed trsynaddition of amido group and
bromine.!H-NMR spectral data also showed same coupling con-
stants (to be published).




