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ABSTRACT

Several 2-(3-arylureido)-2-deoxyglycopyranoses (13-16) have been converted
into the corresponding 1-aryl-(1,2-dideoxyglycofurano){2,1-dlimidazolidin-2-ones
(17-20) by acid-catalyzed cyclization. Acetylation of these compounds gave 1-aryl-
(per-O-acetyl-1,2-dideoxyglycofurano)|2,1-d}imidazolidin-2-ones (21-24) or 3-ace-
tyl-1-aryl-(per-O-acetyl-1,2-dideoxyglycofurano)[1,2-d}imidazolidin-2-ones (25—
28) depending on the reaction. 3-Ethyl-1-phenyl-(1,2-dideoxy-p-glycero-g-p-talo-
heptofurano)[2,1-d]imidazolidin-2-one (33) was obtained by the reaction of 2-
deoxy-2-ethylamino-D-glycero-B-D-talo-heptopyranose with phenyl isocyanate, and
converted into the tetra-acetate 34.

INTRODUCTION

The reaction of aminodeoxyaldoses with isothiocyanates has been studied
extensively!~3, but the analogous reaction with isocyanates has received less
attention. Steudel* proposed the structure 2-hydroxy-1-phenyl-4-p-arabino-tetra-
hydroxybutylimidazole (1) for the product of reaction of 2-amino-2-deoxy-p-
glucose hydrochloride with phenyl isocyanate. Pauly and Ludwig’® assigned the
structure 4-p-arabino-tetrahydroxybutylimidazolin-2-one (2) for the product of
condensation of this amino sugar with silver cyanate. Structure 3 was assigned by
Heyns and Meinecke® to the product obtained by Steudel, but Micheel and
Lengsfeld’ obtained this compound in low yield and gave it the structure of 1-
phenyl-4,5-(1,2-D-glucopyrano)imidazolidin-2-one (4) when they prepared its tri-
acetate 5. This structure was used by several authors8-1°, and Morel® prepared a
tetra-acetate to which he assigned structure 6. The isomeric structure 7 has been
synthesized by the reaction of 1-alkyl(arylyamino-1-deoxy-p-fructose with alkaline
or ammonium cyanates!!~13. Structures 8 and 9 were also proposed for one of the
degradation products, in an acid medium, of the antitumour antibiotic streptozoto-
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2 J. C. PALACIOS ALBARRAN

cin'* (10) and for the antibiotic SF-1993' (11), respectively. Later, the gluco-
furanoid structure 12 was established by 'H-n.m.r. spectroscopy'®'7 and oxidation
with periodate'®, and subsequently confirmed by X-ray crystallography!®. There
appear to be no data on the reaction of 2-alkylamino-2-deoxyaldoses with aryl iso-
cyanates.

We now describe the synthesis of several 1-aryl-(1,2-dideoxyglycofurano)-
[2,1-d]imidazolidin-2-ones and their acetylated derivatives, and the correction of
the structures erroneously assigned in the literature. The first 3-alkyl-1-aryl-(1,2-di-
deoxyglycofurano)[2,1-d}imidazolidin-2-one is also reported.
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RESULTS AND DISCUSSION

Heating solutions of the 2-arylureido-2-deoxy-D-glucopyranoses'® 13 and 14
in dilute acetic acid gave the corresponding 1-aryl-(1,2-dideoxy-a-D-gluco-
furano)[2,1-d]imidazolidin-2-ones 17 and 18 in high yields. Likewise, the 2-
arylureido-2-deoxy-p-glycero-L-gluco-heptopyranoses' 15 and 16 gave the 1-aryl-
(1,2-dideoxy-D-glycero-a-1.-gluco-heptofurano)[2,1-d]imidazolidin-2-ones 19 and
20, respectively.

The structures of 17-20 accord with the elemental analyses and spectroscopic



GLYCOFURANO|2,1-d]IMIDAZOLIDIN-2-ONES 3

properties, and the structure of 17 has been confirmed by X-ray crystallography®.
The 'H-n.m.r. signal for NH appears at ~7.5 p.p.m. and the J, ; value of ~0 Hz
shows? the sugar ring to be furanoid (Tables I and II). The B3C-n.m.r. spectrum
(Table V) confirms these assumptions since C-1' is the most deshielded glycosidic
carbon, the signal for C-4' also appears downfield (~79.5 p.p.m.), and C-2' is the
most shielded carbon. The signal at ~157 p.p.m., the u.v. absorption at 240 nm,
and the i.r. bands at 1700-1660 cm~!, all due to the carbonyl group, do not accord
with a tautomeric structure of 2-hydroxyimidazolidine such as 1.

Treatment of 17-20 severally with acetic anhydride and pyridine at <5° gave
high yields of the O-acetylated derivatives 21-24, each of which had an i.r. band
at ~3300 cm~! and a signal in the 'H-n.m.r. spectra at ~6.6 p.p.m. due to the NH
group. The chemical shift of the signal for H-1' is practically constant since position
1" is not involved in the acylation; instead, the presence of the 3’-acetate group
induces a downfield shift (~1.2 p.p.m.) in the signal for H-3' and, to a lesser extent
(~0.2 p.p.m.), in that for H-2'. In the 3C-n.m.r. spectra, the 3'-acetate group
shifts the C-2' signal upfield (~1.5 p.p.m.; B-effect), and that of C-4' is shifted
most (~3.5 p.p.m.) since the B-effect of the 5'-acetate group is added; conversely,
the signal for C-3' is shifted downfield (~1.0 p.p.m.; a-effect). The elemental
analysis and the weak i.r. band at ~1690 cm~! demonstrated that 23 crystallised
with 1 mol of water?®2!,

/Ar
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J AT RO— OR

M OR

R X CH,OR
17 R=R'=H, X=0, Ar=CgHg 19 R=R'sH, X=0, Ar=CgHg
18 R=R'zH, X=0, Arz 4-CICgH, 20 R=R'=H, X=0, Ar=4-CICgH,
21 Rz Ac, R'=H, X=0, Ar=CgHg 23 R=Ac, R'=H, X=0, Ar=CgHg
22 R= Ac, R=H, X=0, Ar= 4-CICgH, 26 R=Ac, R'=H, X=0, Ar= 4~CiCgH,
25 R=zR'=Ac, X:0, Ar=CgHg 27 R=R'sAc, X=0, Ar=CgHs
26 R=z=R'=Ac, X=0, Ar:L-CleHL 28 R=R'zAc, X=0, Ar:L-CleHL
29 R=R'zAc, X=5, Ar=CgHg 30 R=R'sAc, X=5, Ar=CgHg
31 R=R'=H, X=5, Ar=CgHg 32 R=R'=H, X=5, Ar=CgHg

On acetylation of 21-24 with acetic anhydride—zinc chloride, the heterocyclic
nitrogen also reacted, giving the 1-acetyl-3-aryl-(per-O-acetyl-1,2-dideoxy-D-glyco-
furano)[1,2-d]imidazolidin-2-ones 25-28.

Micheel and Lengsfeld” and Garcia Gonzalez et al ., using the glycopyranoid
structure 5, described a triacetate of 17 but did not determine the structure. How-
ever, the physical constants {lit.” m.p. 152°, [@]p +40° (ethanol); lit.® m.p. 151°}
and the reagent used (acetic anhydride—zinc chloride) indicate the structure to be
25.
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The u.v. spectra of 25-28 are identical to those of 21-24, but in the i.r. spectra
the absorptions characteristic of the acetamido and heterocyclic carbonyl groups
coincide. The 'H-n.m.r. spectra contain three or four singlets (8 ~2.0) due to OAc
groups and a singlet at & ~2.60 due to the NAc group. The latter chemical shift
probably reflects deshielding of the methyl group by the C=0O bond of imidazolidin-
2-one in the more stable antiperiplanar conformation of the NAc group, analogous
to those found in 3-acetyl-2-oxazolidones**** and in 1-acetyl-3-aryl-(per-O-acetyl-
1,2-dideoxyglycofurano)[1,2-dJimidazolidine-2-thiones®. In the *C-n.m.r. spectra,
the methyl signal of the NAc group appears at a lower field (6 ~24) than that (8
~20) of the OAc groups.

The NAc group deshields (~0.4 p.p.m.) H-2" and H-3’ in 25-28 compared to
21-24, and the signals due to heterocyclic C=0, C-1', and C-3’ are shifted to higher
field (~6.0, ~3.6, and ~3.0~-1.5 p.p.m., respectively) and that of C-2' is shifted
downfield (~2.2 p.p.m.). Furthermore, the NAc group has a marked effect on the
[a]p value. Thus, the [a]y, values of 21 and 22 are ~60° greater than those of 25 and
26, and those of 23 and 24 are ~60° less than those of 27 and 28.

The structures assigned to 25 and 27 were confirmed? by their synthesis from
the thio-analogues 29 and 30. Compounds 29 and 30 were obtained from 31 and 32,
the structures of which have been elucidated by X-ray crystallography?*%°.

The reaction of 2-deoxy-2-ethylamino-D-glycero-B-D-talo-heptopyranose?
and phenyl isocyanate in an aqueous medium gave 51% of 3-ethyl-1-phenyl-(1,2-di-
deoxy-D-glycero-B-D-talo-heptofurano)[2,1-d]imidazolidin-2-one (33), the structure
of which accorded with the elemental analysis and spectroscopic data. Compound
33 consumed 2 mol. equiv. of periodate, indicating that the structure 3-ethyl-1-
phenyl-4-D-manno-pentahydroxypentylimidazolin-2-one can be discarded, and the
formation of 1 mol. of formic acid confirmed the furanoid structure. Treatment of
33 with acetic anhydride—pyridine gave the tetra-acetate 34, for which the J,. 5 value
of 5.8 Hz accords with a D-glycero-D-talo configuration, in which H-2',3" are cis?.

EXPERIMENTAL

General methods. — Melting points were determined with a Gallenkamp ap-
paratus and are uncorrected. Optical rotations were measured with a Perkin-Elmer
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141 polarimeter. U.v. spectra were recorded with a Pye-Unicam SP8-250 automatic
spectrophotometer on solutions in aqueous 96% ethanol, and i.r. spectra (KBr
disc) with a Perkin-Elmer 399 spectrophotometer. '"H-N.m.r. spectra (internal
Me,Si or sodium 2,2-dimethyl-2-silapentane-5-sulfonate) were recorded with a
Varian XL-200 (200 MHz), Perkin—-Elmer R-32 (90 MHz), or Bruker WP-80-SY
(80 MHz) spectrometer. 3C-N.m.r. spectra were recorded with a Varian XL-200
(50.2 MHz) or Bruker WP-80-SY (20.15 MHz) spectrometer. P.c. (ascending) was
performed on Whatman No. 1 paper, using 1-butanol-pyridine-water (1:1:1) and
detection with silver nitrate-sodium hydroxide. T.l.c. was conducted on Silica Gel
GF,s, (Merck), using 3:1 ethyl acetate—ethanol and detection with iodine vapour
and u.v. light at 254 nm. The consumption of oxidant and the release of formic acid
on periodate oxidation of 33 were determined as described?728,
1-Phenyl-(1,2-dideoxy-a-D-glucofurano)|2, 1-d|imidazolidin-2-one (17). — To
a suspension of 2-deoxy-2-(3-phenylureido)-D-glucopyranose!® (13; 2.3 g, 7.7
mmol) in water (5 mL) was added acetic acid (1 mL), and the mixture was stirred
at ~100° for 30 min® and then filtered. The product (1.92 g, 89%) which crystallised
on cooling was collected, washed with cold water and acetone, and recrystallised
from water to give material having m.p. 214-216°, [a], +93°, [a]s;y +98°, [@]sy
+113°, o]y +214.5°, {alys +395.5° (¢ 0.5, pyridine); A, 235 nm (g, 15.2);
Voax 3400-3300 (OH, NH), 1660 cm~! (C=0); lit.” m.p. 211°, [a]p +92° (c 1.25,
aqueous 25% N, N-dimethylformamide). The 'H- and *C-n.m.r. data are given in
Tables I, 11, and V.
1-(4-Chlorophenyl)-(1,2-dideoxy-a-D-glucofurano)|2,1-dlimidazolidin-2-one
(18). — Obtained, as described for 17, from 2-[3-(4-chlorophenyl)ureido]-2-deoxy-
D-glucopyranose®!® (14; 2.0 g, 6.0 mmol) in aqueous 80% ethanol (65 mL) and
acetic acid (6 mL), 18 (1.6 g, 85%) had m.p. 217-218° (from ethanol), [«¢], +116.5°,
[a]szg +123°, [a]sye +141.5% [a]ze +268°, [alies +492.5° (¢ 0.5, pyridine); A, 243
nm (e, 15.3); v, 3500-3300 (OH, NH), 1670 cm~! (C=0); lit.° m.p. 221-222°,
[@]p +145.9° (¢ 1, N,N-dimethylformamide). The 'H- and *C-n.m.r. data are given
in Tables I, II, and V.
1-Phenyl-(1,2-dideoxy-D-glycero-a-L-gluco-heptofurano)|2,1-dlimidazolidin-
2-one (19). — A mixture of 2-deoxy-2-(3-phenylureido)-p-glycero-L-gluco-hepto-
pyranose!” (15; 1.4 g, 4.3 mmol), water (5 mL), and acetic acid (0.6 mL) was heated
at ~100° for 30 min®. The solvent was removed under reduced pressure and the
residual syrup was crystallised from ethanol. Recrystallisation of the product (1.09
g, 82%) from aqueous 96% ethanol gave 19 as large prisms, m.p. 211-212°, [a],
-114.5°, [als;s —120.5°, [a]ses —139.5°, [alyme —266°, [alys —496° (¢ 0.5,
pyridine); A, 236 nm (g, 13.0); v, 3540, 3460-3200 (OH, NH), 1705 cm™!
(C=0). The 'H- and 3C-n.m.r. data are given in Tables I, II, and V.
Anal. Calc. for C ,H;;N,O,: C, 54.19; H, 5.85; N, 9.03. Found: C, 54.09; H,
6.06; N, 9.18.
1-(4-Chlorophenyl)-(1,2-dideoxy-D-glycero-a-L-gluco-heptofurano)[2,1-d]-
imidazolidin-2-one (20). — A mixture of 2-[3-(4-chlorophenyl)ureido]-2-deoxy-D-
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glycero-1-gluco-heptopyranose!? (16; 2.5 g, 6.7 mmol) in aqueous 70% ethanol (30
mL) and acetic acid (5 mL) was heated at ~100° for 45 min?, then concentrated.
Treatment of the residual syrup with acetone gave crystalline 20 (1.39 g, 58%).
Recrystallisation from water gave material having m.p. 192-194°, [a], —66.5°,
lalszs =71°, [alse —82°, |alyzs ~156°, [alzs —288° (¢ 1, pyridine); Ay, 241 nm
(6, 18.2); v, 3560-3100 (OH, NH), 1715, 1680 cm~! (C=0). The 'H- and 13C-
n.m.r. data are given in Tables I, II, and V.

Anal. Cale. for C;,H,,CIN,O,-0.5 H,0: C, 47.53; H, 5.13; N, 7.92. Found:
C,47.52; H,5.19; N, 7.74.

1-Aryl-(per-O-acetyl-1,2-dideoxyglycofurano)|2,1-d)imidazolidin-2-ones. —
A solution of each 1-aryl-(1,2-dideoxyglycofurano)[2,1-d]imidazolidin-2-one (1.5
mmol) in pyridine (46 mL) was heated gently and then cooled to 0°, and acetic
anhydride was added (3 mL for 17 and 18, 4.5 mL for 19 and 20). Each mixture was
stored for 10 h at 0° and then poured into ice-water, and the solid product was
collected, washed with cold water, and dried in vacuo. The following compounds
were prepared in this way.

1-Phenyl-(3,5,6-tri- O-acetyi-1,2-dideoxy-a-D-glucofurano)|2,1-d]imidazoli-
din-2-one (21, 82% from 17), m.p. 109-110° (from aqueous 96% ethanol), [a],
+95.5%, [alsg +100°, [asys +116°%, [alyys +210°, @35 +355.5° (¢ 0.5, chloro-
form); A, 235 nm (e, 14.3); vy 3310 (NH), 1745, 1720 (C=0O ester), 1705 cm ™!
(C=0 heterocycle). The 'H- and 3C-n.m.r. data are given in Tables ITI-V.

Anal. Calc. for C,(H,,N,Oq: C, 56.15; H, 5.46; N, 6.89. Found: C, 55.82; H,
5.53; N, 6.79.

1-(4-Chlorophenyl)-(3,5,6-tri- O-acetyl-1,2-dideoxy-a-D-glucofurano)|2,1-d]J-
imidazolidin-2-one (22, 86% from 18), m.p. 96-98° (from aqueous 96% ethanol),
[a)s7s +99° [a]sy +113.5% [alys +206.5°, [alys +357° (¢ 1, chloroform); A, 243
nm (e 16.1); v,,,, 3240 (NH), 1745, 1715 (C=0 ester), 1700 cm~! (C=0 hetero-
cycle). The 'H- and B3C-n.m.r. data are given in Tables III-V.

Anal. Calc. for C;¢H,,CIN,Oq: C, 51.77; H, 4.80; N, 6.35. Found: C, 51.50;
H, 5.13; N, 6.12.

1-Phenyl-(3,5,6,7-tetra-O-acetyl-1,2-dideoxy-D-glycero-a-L-gluco-heptofura-
no)[2,1-d]imidazolidin-2-one (23, 90% from 19), m.p. 106-108° (from aqueous
50% ethanol), [a]p —69.5°% [als;g —73°, [alss —84.5°, [alsg —155°, [alys ~272°
(¢ 0.5, chloroform); A, 234 nm (e, 13.7); v, 3560-3180 (NH, H,0), 1740
(C=0 ester), 1695 (C=0 heterocycle), 1645 cm~! H,0. The 'H- and *C-n.m.r.
data are given in Tables II[-V.

Anal. Calc. for C,,H,N,O,,-H,0: C, 53.22; H, 5.68; N, 5.67. Found: C,
53.47; H, 5.62; N, 5.56.

1-(4-Chlorophenyl)-(3,5,6,7-tetra-O-acetyl-1,2-dideoxy-D-glycero-a-L-gluco-
heptofurano)(2,1-d]imidazolidin-2-one (24, 71% from 20), m.p. 76-78° (from
aqueous 90% ethanol), [a]sz —73.5°%, [alsss —76°, [alie —88.5%, [alses —287° (¢
0.5, chloroform); A, 242 nm (g, 17.1); v,,,, 3440, 3220, 3140 (NH, OH), 1760,
1745 1730 cm~! (C=0 ester and heterocycle). The 'H- and *C-n.m.r. data are
given in Tables III-V.



J. C. PALACIOS ALBARRAN

(He)seg'1
(HE)st0'T
(He)sLot
(He)se1re
(He)so8't
(HE)s¢e0Z
(HE)S90'T
(He)sTIz
(HE)Ss66'1
(Hg)s¢goz
(He)sor'g
(HE)s66'1
(He)sToT
(HE)se0T

(HP)PPOE'L8S'L

(HS)wor-19
(HY)PP6TL09'L

(HSWOr 1~¢9'L

P49s'9 PPY6'L

PES9 PPYE'E

P4 299

PaoL9

Ppeey

PPCEY

PP 6¥°¢

Wy e—

fat]
s}

PPSY'S pPPECY

S PP Ve

PPOL'Y PPSSY WLT'S PPOL'Y

PPYT'y PPSSy WRTS PPIVY

PYTs

3RY4

PIEs

pees

POTY

PP 81y

POy

pol'y

Psos pa¥

Po6’s 9€C

P86's 44

P66'S aIT

Vo

Y

HN

LH

9H

9H

SH b H

S+ H

OH

punod

TH “woy

"OF(1 JO UOLIPPE 131J8 PIUIEIQO AM[eA, ZH 60 N 7L, ZH 870~ "N Ty T 91qRL Ul paqudsIp suompuo),

PE ANV §7-17 SANNOIINOD UO4 4»(Q) VLV LAIHS TYIIWAID W W N-H,

HI 4T1dVL

8¢

80 1'vl-— 1Y 00~ 98 09 €€
€6 61 9°¢ vy S$'6 pC'C 00 9 07
Y 81 [3 8P $6 T 2070 79 61
9¢ g'¢ 9t 81 q0°0 79 81
9°¢ ¢'¢ 9't 81 00 9 Lr
HOHD ‘HO r -
o 1g  HOUp  HOW[  HOUSE  HOW[ £rp iz £7p g punodwio)

€€ ANV (Z-LI SANNOdWOD 404 (ZH )} V1V ONITNODNIS "d W N-H;

II1414dv.L



GLYCOFURANOJ2,1-d]IMIDAZOLIDIN-2-ONES

‘uonesy|eIsko jo jouryld woy (zH 0'L £ “FHD ‘1) sT'1 pue (CHD ‘b) z4°¢ ¢ :speudis 1040, "ZHIN 08 V> “ZHIN 002 IVe “F1DAD Ul

(He)s6L'T

(Heg)seoT

(He)ss1Z HDwWpyp'¢
HE)sLl'z (H)woeoL99L (HE L'l (HDwoye
(HE)sH8'T

HoscoT

(HE)ss0T

(HE)SET'T (HY) PP 9L L~6S L

(He)s08'1

(HE)s00'T

(HE)sv0T

(He)sel't (HS)Wor'LoLL

(HE)s86'1

(H¢)szoT

Heg)sz1't (HY)PPSEL6S'L

(He)sLe'l

(He)s10C

HosIre (HS)wezL0LL

(HE)S09T

(HE)s65°¢C

(HE)S19T

(HO)S197

PPLL'Y PPSEY

PP /8°¢€ PPZEY

PP L8E PPIEY

wor's PPoL’S

w/iy's PPLES

Wwezs—5s8's

PPVYI'y PPOY'Y WITS

PPELY PPOSY PbTTS

PPST't PP96'Y 1PPBEY

PPSL'Yy

PPLI'Y

ppcTy

PP ETY

P6Y’S

P89S

peL's

PEL'S

P9V

PO9y

Pyo'y

PEYY

P06°S

P¥6°S

P86'¢

P96°'S

P86'S

ot

48T

QN.N

9T

8T



C. PALACIOS ALBARRAN

1.

‘ZH (1 N p1qnop peold, ZHIN 06 1V ZH 9T BN'4, [T 9iquL, Ul paquosap suouipuos,

0L yyi- P al— e v'e 9L 1z §'6 8¢ 99 vt

10

81— 'L 8 ¥ v'6 0e 00 9% 87

R 6’9 Ly €6 0t 00 L9 it

(A4 b 8y (4 ¥'6 8¢ 00 9'g 97

vTl- Ly [ ¥'6 8¢ 00 99 §¢

Sli— 'L 0C (43 8T 0°0 v’ ¥

91— 0L 2L'C 0'c 2£'6 8'C q0°0 9 €T

§tl- s 1'C 4 9c 00 9 (44

vcl— 8y (a4 A 8¢ 00 ¥9 [ 4

HOHO [ o [ T - S -

17 i:am k,bh sgo_. EE :c,.m_, b.,m_, %&. s.\m_. .TN_. ;.;;_. punodwio)

ANV 8717 SUNOOIINOD MO4 (2 pVLVA ONITNOI-NIS ' W' N-
I

AL HTdV.L



-
—l

GLYCOFURANO][2,1-d]IMIDAZOLIDIN-2-ONES

‘uonesiyesimo
Jo [ouBq> WOy €681 PUB £Z7°85 ¢ S[RUSIS IOz SUoqred om) 1o [eudis; “paSueyordiur oq Aew syuswudissy, DA Ul "0SUEAD) UL ZHI ST'0Z Ve ZHIN 0S 1V»

vr'691
9691  SE'0T
0L THoT
TUZT 9¥'8€ LEOLT  0S'0T LEGIL 96'€CT IL'8TL LO6LET RO'SST TLT9 6569 0999 T8EL ObTL I8PS bIL8  pobE
16CT  6L'8C SS0ZT 8EPZL 09°6Z1 OL6EL LESST  THH9 Q169 SI'TL £0°18 €LTL €8LS 8LL8  »o€€
£7°691 tCoc.
95691 ov oc
SO'0LT [S A4
SS89T S0P LTOLT  T9°0T LS'TTT TOTET SO'6ZT T6HEL €PIST 06’19 60069 IS99  8F'SL  ILZL 8TI9 9898  po8T
LY'691  0£0C
0L'691 /5502
19°891  LO'¥T MHTOLL  €L°0Z 88'ITT $T'9TL 6T°6Z1 TY9ET 88IST  SI'TO  9L'69 E€IL9  L6'SL TSEL TLIS  O00L8  poll
19°691  t+°0T
80°0LT  05°0T
6£°891 80°tC 67°0LT 65°0C 66°CCT  LS'IET OT'6CT CTO'SEY  LPIST 879 LS99 6L°SL 00°'cL 9T 19 0L'98 p9C
wL691  9¥'0T
LV891  LOYT JTEOLT  99°0T 0S'TIL 9v'9T1  LT6ZT L89ET  00°TSI STEY  0TLY  STOYL  YL'EL  EL19  9L'LS  peST
09691  0V'0T
9L°691 8C°0C
OL'OLT 89707
9S0LL  TROT PV IZT €6'6ZT 86'8TT HE9ET TSLST  L6'19  €£69 LIL9  €SSL  IESL 6465  0S06 spobl
W69l 10T
€561 6£°0C
€8°69T  LPOT
TE0LT T80T TTOCL 6vvTl LLBCL LyLEL TISLST  OL'19  0T69  20°L9 7 ITSL 8T'6S EV06  pofT
1S°69T Ly 0T
L9691  £5°0T
Or'0Ll  8S°0T €SIZI TR6ZL 08'8TT P9l  TS'LSIT S6T9  ITL9 S8SL LTSL VYE6S ¥S06  pelT
PS691 80T
85691  ¥S0T
SY'OLL  650C $9°0CT 6SVTI LL'STL €9°LEL  +8LGT S0'€9  TTLY OL'SL OESL  ¥E6S 906  poll
LOOTT  LL'OTT TS'STT €V8ET €1°LST  LST9  I80L TE99 $6'8L TTPL LLO9 OP68  -402
P61l 96’771 T9°8TT 8pP'6€1  SE'LSIT 19°29 £8°0L LE99 98°8L [T'¥L 8L°09 69°68 2061
€9°0ZI €€°9T1 9S'8TT  SE'VET  60°LST 98°€9  S9'89  ¥S6L YTUL S909  IS68 8L
IP'6IT 90°€CL 68°8C1 6661 +ELST €6'€9 TL'BY Lv6L TEPL LI0O9 9L68 sl
0D ‘o> ‘HO  ‘HD 0D HD 97D D SED -
o punod
NV e 0o ompwory  NON LD 9D 5D 2 £ Z2 0D rwos

PE ANV €E ‘8Z-LT SANNOIWOD YO (W d'd) VIVA LIIHS TVOINHD "MW N-Dg

A d1dVvL



12 J. C. PALACIOS ALLBARRAN

Anal. Calc. for C,,H,;CIN,O,,-EtOH: C, 51.57; H, 5.59; N, 5.01. Found: C,
51.52; H, 5.61; N, 4.99.

1-Acetyl-3-aryl-(per-O-acetyl-1,2-dideoxyglycofurano)[1,2-d}imidazolidin-2-
ones. — Each 1-aryl-(1,2-dideoxyglycofurano)[2,1-d]imidazolidin-2-one (2.0
mmol) was added to a solution of anhydrous, freshly fused zinc chloride (0.2 g) in
acetic anhydride (5.7 mL). The mixture was kept for 48 h at room temperature or
for 12 h at 40°, then poured into ice~water. The solid product was collected, washed
with cold water, and dried in vacuo. The following compounds were prepared in
this way.

1-Acetyl-3-phenyl-(3,5,6-tri- O-acetyl-1,2-dideoxy-a-D-glucofurano)|[1,2-d]-
imidazolidin-2-one (25, 90% from 17), m.p. 153-155° (from ethanol), [a], +32.5°,
[alsys +34°, [alsys +38.5°, [alyye +65°, [a)is +102.5° (¢ 0.5, chloroform); A,,,, 238
nm (g, 13.3); v, 1740 (C=0 ester), 1700 cm~! (C=0 amide and heterocycle).
The 'H- and *C-n.m.r. data are given in Tables III-V.

Anal. Calc. for C,;H,,N,O,: C, 56.25; H, 5.39; N, 6.25. Found: C, 56.19; H,
5.45; N, 6.18.

1-Acetyl-3-(4-chlorophenyl)-(3,5,6-tri-O-acetyl-1,2-dideoxy- a-D-glucofura-
no)[1,2-dJimidazolidin-2-one (26, 72% from 18), m.p. 130-132° (from ethanol),
[a], +44°, [ass +47.5°, [a]ses +54°, [alsze +98°, [@)ss +168° (c 0.5, chloroform);
Amax 244 nm (e, 17.0); v, 1750 (C=0 ester), 1690 cm~' (C=0 amide and hetero-
cycle). The 'H- and *C-n.m.r. data are given in Tables [II-V.

Anal. Calc. for C, H,,CIN,O,: C, 52.24; H, 4.80; N, 5.80. Found: C, 52.13;
H, 477, N, 5.67.

1-Acetyl-3-phenyl-(3,5,6,7-tetra- O-acetyl-1,2-dideoxy-D-glycero-a-L-gluco-
heptofurano)[1,2-d]imidazolidin-2-one (27, 95% from 19), m.p. 149-150° (from
ethanol), [a], —7.5° (c 1, chloroform); A_,, 239 nm (g, 14.9); v, 1740 (C=0
ester), 1690 cm~! (C=0 amide and heterocycle). The 'H- and '3C-n.m.r. data are
given in Tables I11I-V,

Anal. Calc. for C,,H,N,O,;: C, 55.38; H, 5.42; N, 5.38. Found: C, 55.73; H,
5.45; N, 5.31.

1-Acetyl-3-(4-chlorophenyl)-(3,5,6,7-tetra-O-acetyl-1,2-dideoxy-D-glycero-a-
L-gluco-heptofurano)[1,2-d]imidazolidin-2-one (28, 88% from 20), m.p. 160-162°
(from ethanol), [a], —27.5° [a]ss —27.5° [alss —32°, [alye —61.5% [a)ys —118°
(¢ 0.5, chloroform); A, 245 nm (g, 17.9); vy, 1750 (C=0 ester), 1695 cm™!
(C=0 amide and heterocycle). The 'H- and *C-n.m.r. data are given in Tables
III-v.

Anal. Calc. for C,,H,,CIN,O,,: C, 51.95; H, 4.90; N, 5.05. Found: C, 52.21;
H, 4.92; N, 4.91.

3-Ethyl-1-phenyl-(1,2-dideoxy-D-glycero-B-D-talo-heptofurano)|2, 1-d)imida-
zolidin-2-one (33). — To a solution of 2-deoxy-2-ethylamino-p-glycero-B-nD-talo-
heptopyranose hydrochloride? (2.74 g, 10.0 mmol) in water (9 mL) was added
sodium hydrogencarbonate (0.84 g, 10.0 mmol). The mixture was stirred vigor-
ously, and phenyl isocyanate (1.1 mL, 10.0 mmol) and aqueous 96% ethanol (6
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mL) were added. After 3 h, N, N'-diphenylurea was removed and p.c. of the filtrate
showed that a large quantity of amino sugar still remained. The mixture was con-
centrated to a thick syrup and diluted with ethanol (10 mL), and phenyl isocyanate
(1.1 mL) was added. After several hours, the N, N'-diphenylurea was removed, the
filtrate was concentrated, and an aqueous solution of the residue was extracted
with ether (2 X 15 mL), then concentrated, and stored for several days at room
temperature. A mixture (2.97 g) of 33 and sodium chloride crystallised. Recrystal-
lisation from ethanol gave 33 (1.74 g, 51%). A second recrystallisation from
aqueous 96% ethanol gave material having m.p. 184-185°, [a], —143°, [a]s
—150°, [a]sys —174°, [@]s3e —328°, [alys —600° (¢ 0.5, pyridine); A, 240 nm (e,
18.1); v, 3500-3200 (OH), 1665 cm ! (C=0 heterocycle). The 'H- and *C-n.m.r.
data are given in Tables I, II, and V. Compound 33 consumed 2.1 mol. equiv. of
periodate and released 1.0 mol. equiv. of formic acid.

Anal. Calc. for C,¢H,,N,0,: C, 56.80; H, 6.55; N, 8.28. Found: C, 56.58; H,
6.91; N, 8.44.

3-Ethyl-1-phenyl-(3,5,6,7-tetra-O-acetyl-1,2-dideoxy-D-glycero--D-talo-hep-
tofurano)|2,1-dlimidazolidin-2-one (34). — Conventional treatment of 33 (0.5 g,
1.5 mmol) with acetic anhydride (3.2 mL) in pyridine (3.0 mL) gave 34 (0.73 g,
97%), m.p. 111-112° (from aqueous 60% ethanol), [a], —120°, [a]ss —126°, [as4e
—144.5°, [a]y6 —259.5°, [a)ses —442° (¢ 0.5, chloroform); A, 236 nm (g, 15.8);
Vnax 1740, 1730 (C=0 ester), 1690 cm~! (C=0 heterocycle). The 'H- and "*C-
n.m.r. data are given in Tables I1I-V.

Anal. Calc. for C,,H(N,O,o: C,56.91; H, 5.97; N, 5.53. Found: C, 57.03; H,
5.97; N, 5.62.
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