PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 7 : (11) International Publication Number; WO 00/42054
CO7H 9/04, A61K 31/70 Al . o

(43) International Publication Date: 20 July 2000 (20.07.00)

(21) International Application Number: PCT/IB00/00022 | (81) Designated States: AE, AL, AM, AT, AU, AZ, BA, BB, BG,

BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM, EE,

(22) International Filing Date: 10 January 2000 (10.01.00) ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP,

KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,

MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU,

(30) Priority Data: SD, SE, SG, 8], SK, SL, TJ, T™M, TR, TT, TZ, UA, UG,

86/DEL/99 15 January 1999 (15.01.99) IN US, UZ, VN, YU, ZA, ZW, ARIPO patent (GH, GM, KE,

09/276,368 25 March 1999 (25.03.99) US LS, MW, 8D, SL, SZ, TZ, UG, ZW), Eurasian patent (AM,

AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent (AT,
BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU,

(71) Applicant (for all designated States except US): RANBAXY MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM,
LABORATORIES LIMITED [IN/IN]; 19 Nehru Place, New GA, GN, GW, ML, MR, NE, SN, TD, TG).
Delhi 110 019 (IN).

(72) Inventors; and Published

(75) Inventors/Applicants (for US only): ARORA, Sudershan, K. With international search report.
(IN/IN]; BS5/S DLF Phase-I, Qutab Enclave, Gurgaon, Before the expiration of the time limit for amending the
Haryana 122 001 (IN). KISHORE, Nawal [IN/IN]; 15344, claims and to be republished in the event of the receipt of
Sector 13, Kurukshetra, Haryana 136 118 (IN). GUPTA, amendments.

Jang, Bahadur [IN/IN]; 349, Sector 14, Gurgaon, Haryana
122 001 (IN). JOSHI, Vishwas, D. [IN/IN]; Ranbaxy
Research Labs, 220, Al, Phase I, Okhla Industrial Area,
New Delhi 110 020 (IN).

(54) Title: 2,3-O-ISOPROPYLIDENE DERIVATIVES OF MONOSACCHARIDES AS CELL ADHESION INHIBITORS

INHR;

(57) Abstract

This invention relates generally to compounds and processes for synthesizing derivatives of 2-3-0- isopropylidene-o ~L-xylo-2—
hexulofuranosonic acid, of formula (I) compounds of this invention are useful, inter—alia, for the inhibition and prevention of cell adhesion
and cell adhesion-mediated pathologies, including inflammatory and autoimmune diseases, such as bronchial asthma, rheumatoid arthritis,
type 1 diabetes, multiple sclerosis, allograft rejection and psoriasis. This invention also relates to pharmacological compositions containing
derivatives of 2-3-O- isopropylidene—o ~L—xylo-2— hexulofuranosonic acid and the methods of treating such pathologies as listed above.




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
CI
CM
CN
(820)
Cz
DE
DK
EE

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Cdte d’Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
IT
Jp
KE
KG
KP

KR
KZ
LC
LI

LK
LR

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Treland

Tsrael

Teeland

Traly

Japan

Kenya
Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
Nz
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
SZ
TD
TG
TJ
™
TR
TT
UA
UG
us
vz
VN
YU
w

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




WO 00/42054 PCT/IB00/00022

2,3-0-ISOPROYLIDENE DERIVATIVES OF MONOSACCHARIDES AS CELL ADHESION INHIBITORS

5

FIELD OF THE INVENTION

This invention relates generally to compounds and processes for

10 synthesizing derivatives of 2-3-O-isopropylidene-o-L-xylo-2-hexulofuranosonic
acid. The compounds of this invention are useful, inter-alia, for the inhibition

and prevention of cell adhesion and cell adhesion-mediated pathologies,
including inflammatory and autoimmune diseases, such as bronchial asthma,
rheumatoid arthritis, type | diabetes, multiple sclerosis, allograft rejection and

15  psoriasis.  This invention also relates to pharmacological compositions
containing derivatives of 2-3-O-isopropylidene-a-L-xylo-2-hexulofuranosonic

acid and the methods of treating such pathologies as listed above.

BACKGROUND OF THE INVENTION

20 Cell adhesion is a process by which cells associate with each other
and migrate towards a specific target localized within the extracellular matrix.
Specialized molecules, called cell adhesion molecules (CAMs), mediate these
reactions. CAMs have been demonstrated to participate in various cell-cell,
cell-extracellular matrix, and platelet-platelet interactions. CAMs influence the

25 leukocytes’ adhesion to the vascular endothelium, their transendothelial

1
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'migration, retention at extravascular sites, and activation of T cells and

eosinophils. These processes are central to the pathogenesis of inflammatory
and autoimmune diseases. Therefore, CAMs are considered potential targets

for treating such disorders.

CAMs can be classified into three groups: integrins, selectins, and the
immunoglobulin superfamily. Of these, integrins are the key mediators in the
adhesive interactions between hemopoietic cells and their microenvironment.
They are comprised of alpha-beta heterodimers and integrate signals from the
outside to the inside of cells, and vice versa. Integrins can be classified on the
basis of the beta subunits they contain. For example, the beta-1 subfamily
contains beta-1 subunit noncovalently linked to one of the 10 different alpha

subunits.

The alpha-4 beta-1 integrin, also known as VLA4 (very late activation
antigen 4), is a member of the beta-1 integrin family and comprises alpha-4
and beta-1 subunits. VLA, interacts with two specific ligands—the vascular
cell adhesion molecule (VCAM-1) and the CS1 region of thé protein
fibronectin. Adhesion mediated by VLA, is central to the process of
transendothelial migration of leukocytes. Ligation of VLA, is followed by gross
rearrangement of the cytoskeleton, leading to flattening of cells along the
blood vessel wall, followed by expression of specific molecules that digest the
endothelial cell wall and diapedesis. Once in the extraluminal region, the
interactions of VLA, with extracellular fibronectin play a crucial role in the

migration of leukocytes to the site of inflammation, T cell proliferation,
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expression of cytokines and inflammatory mediators. Additionally, VLA4
ligation provides co-stimulatory signals to the leukocytes, resulting in
enhanced immunoreactivity. Thus, appropriate VLA, antagonists would, in
theory, ameliorate the immune response through a twofold action—inhibition
of T cell recruitment at the site of inflammation and inhibition of co-stimulatory

activation of immune cells.

In this respect, inhibitors of VLA, interactions have been demonstrated
to exhibit beneficial therapeutic effects in several animal models of
inflammatory and allergic diseases, including sheep allergic asthma (Abraham
et al, J. Clin. Invest. 1994;93:776); arthritis (Wahl et al, J. Clin. Invest.
1994;94:655); experimental allergic encephalomyelitis (Yednock et al, Nature
(Lond), 1992;356:63 and Baron et al, J. Exp. Med. 1993;177:57); contact
hypersensitivity (Chisolm et al, Eur J. Immunol. 1993;23:682); type | diabetes
(Yang et al, Proc. Natl. Acad. Sci. (USA) 1993;90:10494); and inflammatory

bowel disease (Podolsky et al, J. Clin. Invest. 1993;92:372).

The CS1 moiety region of fibronectin involved in the interaction with
VLA, was identified as.the tripeptide Leu-Asp-Val (LDV) (Komoriya et al, J.
Biol. Chem._1991;266:15075). Several peptides containing the LDV sequence
were synthesized and shown to inhibit the in vivo interaction of VLA to its
ligands (Ferguson et al, Proc. Natl. Acad. Sci. (USA) 1991;88:8072; Wahl et
al, J. Clin. Invest. 1994;94:655: Nowlin et al, J. Biol. Chem.

1993;268(27):20352; and PCT publication W091/4862).
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Despite these advances a need for small and specific inhibitors of
VLA;-dependent cell adhesion molecules remains. Ideally, such inhibitors are
water soluble with oral efficacy. Such compounds would provide useful
agents for the treatment, prevention or suppression of various inflammatory

pathologies mediated by VLA, binding.

It is generally known that isopropylidene and benzylidene groups are
the most commonly used protective groups in carbohydrate chemistry.
Although both groups are introduced into a molecule under similar conditions,
the location of the protection can be quite different, and this difference is
directly related to the stability of each protected molecule. Since protection
normally occurs under conditions that allow reversibility, the reaction proceeds
until equilibrium is reached. The distribution of products at equilibrium is
determined by their relative thermodynamic stabilities. In other words, these
reactions are thermodynamically controlled. Benzylidene groups prefer to be
part of 6-membered ring acetals, while the ketals resulting from acetonation
generally are 5-membered rings. The difference is attributed to the effect of
the methyl and phenyl substituents on the stability of the particular ring
systems. These blocking methods are described in the U.S. Pat. Nos.
2,715,121, 4,056,322, 4,735,934, 4,996,195 and 5,010,058, the disclosures of
which are incorporated herein by reference. Other blocking methods are also
described in J. Carbohydr. Chem. 1985;4:227 and 1984;3:331; Methods in
Carbohydr. Chem. 1962;1:107 and 1962;1:191; Can J. Chem. 1984:62:2728,
1969;47:1195, 1455, and 1970;48:1754, all incorporated herein by reference.

The prior art reveals that D-glucose is blocked at the 1,2;5,6-positions with
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either the isopropylidene or cyclohexylidene blocking group, leaving the 3-
position open to undergo derivatization. The therapeutic activity of hexoses
and their derivatives are also disclosed in some of the above-cited prior art.
The compounds of the present invention were screened for inhibitory
activity in VLAs;-mediated cell adhesion assay and the classical murine
hypersensitivity assay in mice. Several compounds exhibited significant
inhibitory activity in both tests. The salts of these compounds could be easily
solubilized in water and used in the treatment of chronic, cell adhesion-
mediated, allergic, autoimmune and inflammatory disorders, such as bronchial
asthma and rheumatoid arthritis. Some of the prior art describes development
of peptide derivatives as cell adhesion antagonists for treatment of these
diseases. However, because treatment of chronic diseases requires
prolonge‘d (mid-term to long-term) administration of drugs, the development of

specific, orally available cell adhesion inhibitors would be very beneficial.

There is no example available in the prior art wherein the compounds,
containing a sugar nucleus coupled with carbamate moiety, of the present
invention are used as therapy for the inhibition, prevention and suppression of

VLA;-mediated cell adhesion and pathologies associated with that adhesion.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a process for
synthesizing a new class of compounds that exhibit significant activity as VLA,

antagonists.
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Most of the compounds described in U.S. Pat. No. 5,637,570 have
shown significant anti-cancer activities and were devoid of any anti-cell
adhesion activities. Therefore, the compounds of the present invention were
designed and synthesized so as to enhance their anti-cell adhesion
properties. It was discovered that, for a compound to be active as a cell
adhesion inhibitor, it is best if the sugar has a carbamate moiety along with

other functionalities.

It is a further object of this invention to provide a process for the
preparation of novel carbohydrate-based water-soluble compounds that

exhibit significant activity to be used as cell adhesion antagonists.

Other objects and advantages of the present invention will be set forth
in the description that follows, will be in part apparent from the description, or
may be learned by the practice of the invention. The objects and advantages
of this invention may be realized and obtained by means of the mechanisms

and combinations pointed out in the appended claims.

In order to achieve the above-mentioned objects and in accordance
with one aspect of the present invention, there is provided a process for the
synthesis of monosaccharide derivatives and the derivatives themselves,

having the structure of Formula I:

OR
NHR,

FORMULA |

6
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wherein R is C; to Cis alkyl, alkene, alkyne (straight chain or branched), aryl,
substituted aryl or alkylaryl, Ry is phenyl , o,- m- or p-chlorophenyl, tolyl,
methoxyphenyl or nitrophenyl and R, is H, pyrrolidinyl, piperidinyl, morphilinyl
or hexamethyleneimino or a radical of the formula - NHR3; wherein Rj is C; to

C1s alkyl, alkene or alkyne (straight chain or branched) or a radical of Formula

“NH(CH )@

FORMULA Il

wherein n is a whole number up to 5 and

O

is a five-, six- or seven-membered heterocyclic ring containing one or more

heteroatoms, and wherein preferably

O

is pyrrolidinyl, piperidinyl, morpholinyl or hexamethyleneimino moieties.

Preferred compounds are those wherein Ry and R, are not H at the same
time. Acid addition salts of the above compounds are also included in the

invention.

In accordance with another aspect of the present invention there is
provided a list of compounds as shown below in the description of the

invention section.



10

15

20

25

WO 00/42054 PCT/IB00/00022

In accordance with another aspect of the present invention there are
provided methods of preventing, inhibiting or suppressing cell adhesion in an
animal (the term animal as used herein includes humans or mammals),

comprising administering to said animal, the compounds described above.

In accordance with another aspect of the present invention there is
provided a method for treating an animal suffering from bronchial asthma,
rheumatoid arthritis, multiple sclerosis, type | diabetes, psoriasis, allograft
rejection, and other inflammatory and/or autoimmune disorders, comprising

administering to said animal, the compounds described above.

In accordance with yet another aspect of the present invention there is
provided a method for preventing, inhibiting or suppressing cell adhesion-

associated inflammation with compounds described above.

In accordance with a further aspect of the present invention there is
provided a method for preventing, inhibiting or suppressing a cell adhesion-
associated immune or autoimmune response with the compounds described

above.

In accordance with another aspect of the present invention there is
provided a method for treating or preventing a disease selected from the
group consisting of asthma, arthritis, psoriasis, allograft rejection, multiple
sclerosis, diabetes and inflammatory bowel disease, with the compounds as

described above.
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The compounds of the present invention are novel and exhibit
significant potency in terms of their activity, which was determined by in vitro
VLAs;-mediated cell adhesfon assay and in vivo mouse ear swelling test. The

5 compounds that were found active in in viiro assay were tested in vivo. Some
of the compounds of the present invention were found to be potent VLA,
antagonists. Therefore, the present invention provides the pharmaceutical
compositions for the possible treatment of bronchial asthma and other
inflammatory and autoimmune disorders. In addition, the compounds of the

10 above invention can be administered orally or parenterally.

DETAILED DESCRIPTION OF THE INVENTION

The compounds of the present invention may be prepared by
techniques well-known in the art and familiar to the average synthetic organic

16 chemist. In addition, the compounds of the present invention may be prepared
by the following novel and inventive reaction seque.nce, which also show

preferred R, R; and R, groups.

SCHEME |
20
ol ¢ o[ ?
(0] (@)
RiNCO
Re OR Re OR
OH OCONHR,
FORMULA {1 FORMULA ]
25
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2,3-0-Isopropyl-1-0-alkyl  or arylalkyl-6-deoxy-6-aminosubstituted-L-
xylo-2-hexulofuranose compounds of Formula Il, as shown in Scheme |, are
prepared according to the method described in U.S. Pat. No. 5,637,570 and

are the intermediates for the synthesis of the compounds of Formula | of the

5 present invention. Thus, the following intermediates were prepared following

the process as described in U.S. Pat. No. 5,637,570:

2,3-O-isopropylidene-6-deoxy-6-hexamethyleneimino-1 -O-dodecyl-o-L-xylo-2-
hexulofuranose
10 2,3-O-isopropylidene-6-deoxy-6-hexamethyleneimino-1 -O-decyl-a-L-xylo-2-
hexulofuranose
2,3-O-isopropylidene-6-deoxy-6-hexamethyleneimino-1 -O-heptyl-a-L-xylo-2-
hexulofuranose
2,3-O-isopropylidene-6-deoxy-6-pyrrolidinyl-1 -O-dodecyl-o-L-xylo-2-
15 hexulofuranose
2,3-O-isopropylidene-6-deoxy-6-pyrrolidinyl-1 -O-decyl-o-L-xylo-2-
hexulofuranose
2,3-O-isopropylidene-6-deoxy-6-pyrrolidinyl-1 -O-heptyl-o-L-xylo-2-
hexulofuranose
20 2,3-O-isopropylidene-6-deoxy-6-morphilinyl-1—O-dodecyl-a-L-xon-Z-
hexulofuranose
2,3-O-isopropylidene-6-deoxy-6-morphilinyl-1 -O-decyl-a-L-xylo-2-
hexulofuranose
2,3-O-isopropylidene-6-deoxy-6-morphilinyl-1 -O-heptyl-o-L-xylo-2-

25 hexulofuranose

10
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2,3-O-isopropylidene-6-deoxy-6-piperidiny!-1 -O-dodecyl-o-L-xylo-2-
hexulofuranose

2,3-O-isopropylidene-6-deoxy-6-piperidinyl-1 -O-decyl-a-L-xylo-2-
hexulofuranose

2,3-O-isopropylidene-6-deoxy-6-piperidinyl-1 -O-heptyl-a-L-xylo-2-
hexulofuranose

2,3-O-isopropylidene-6-deoxy-6-ethylpyrrolidinyl-1 -O-dodecyl-a-L-xylo-2-
hexulofuranose

2,3-O-isopropylidene-6-deoxy-6-ethylpyrrolidinyl-1 -O-decyl-a-L-xylo-2-
hexulofuranose

2,3-O-isopropylid’ene-6-deoxy-6-ethylpyrrolidinyl—1 -O-heptyl-a-L-xylo-2-
hexulofuranose

2,3-O-isopropylidene-6-deoxy-6-ethylmorpholinyl-1 -O-dodecyl-a-L-xylo-2-
hexulofuranose

2,3-O-isopropylidene—6-deoxy-6-ethylmorpholinyl-1 -O-decyl-a-L-xylo-2-
hexulofuranose

2,3-O-isopropylidene-6-deoxy-6-ethylmorpholinyl-1 -O-heptyl-o-L-xylo-2-

hexulofuranose.

Thus, the compound of Formula Il is treated with an appropriate
isocyanate in a suitable solvent at low temperature, preferably at 0-10° C to
afford the compounds of Formula | of the present invention. An iustrative list
of particular compounds according to the invention and capable of being

produced by Scheme | include:

11
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Compound Chemical Name
No.
01.  2,3-O-Isopropylidene-1 -O-decyl-4-(methylcarbamate)—s-deoxy—6-

02.

03.

04.

05.

06.

07.

08.

09.

10.

11.

pyrrolidinyl-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-dodecyl-4-(methylcarbamate)-6-deoxy-6-
pyrrolidinyl-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-dodecyl-4-(phenylcarbamate)-S-deoxy-G-
pyrrolidinyl-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-chlorophenylcarbamate)-B-
deoxy-6-pyrrolidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-tolylcarbamate)-6-deoxy-6—
pyrrolidinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-methoxyphenylcarbamate)-G-
deoxy-6-pyrrolidinyl-a-L- xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyI-4-(p-nitrophenylcarbamate)-G-
deoxy-6-pyrrolidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(phenylcarbamate)-G-deoxy—6-
pyrrolidinyl-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-decyl-4-(p-chlorophenylcarbamate)-s-deoxy-
6-pyrrolidinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-decyl-4-(p-toIylcarbamate)-6~deoxy-6-
pyrrolidinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-decyl-4-(p-methoxyphenylcarbamate)-G-

deoxy-6-pyrrolidinyl-a-L-xylo-2-hexulofuranose

12
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

2,3-O-Isopropylidene-1 -O-decyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
pyrrolidinyl-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-heptyl-4-(phenylcarbamate)-6-deoxy-6-
pyrrolidinyl-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-heptyl-4-(p-chIorophenylcarbamate)-s-
deoxy-6-pyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4—(p-tolylcarbamate)-6~deoxy-6-
pyrrolidinyl-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-heptyl—4-(p-methoxyphenylcarbamate)-G-
deoxy-6-pyrrolidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(p-nitrophenylcarbamate)-s-deoxy-
6-pyrrolidinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-dodecyl-4-(phenylcarbamate)—6-deoxy-6-
morpholinyl-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-dodecyl-4—(p-chlorophenylcarbamate)—G-
deoxy-6-morpholinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-tolylcarbamate)-6-deoxy-6-
morpholinyl-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-methoxyphenylcarbamate)-G-
deoxy-6-morpholinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-nitrophenylcarbamate)-s-deoxy
-6-morpholinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-decyl-4-(phenylcarbamate)-6-deoxy-6-

morpholinyl-a-L-xylo-2-hexulofuranose

13
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24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

2,3-O-lIsopropylidene-1 -O-decyl-4-(p—chIorophenylcarbamate)-6-deoxy-
6-morpholinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-
morpholinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-decyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-morpholinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 —O-decyl-4-(p-nitrophenylcarbamate)-6-deoxy—6—
morpholinyl-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-heptyl-4-(phenylcarbamate)-6-deoxy-6-
morpholinyl-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-heptyl-4-(p-chIorophenylcarbamate)-s-
deoxy-6-morpholinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 —O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-
morpholinyl-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-heptyl-4-(p-methoxyphenyicarbamate)-6-
deoxy-6-morpholinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(p-nitrophenylcarbamate)-6-deoxy—
6-morpholinyi-a-L-xylo-2-hexulofuranose

2,3-O-lsopropylidene-1 -O-dodecyl-4-(phenylcarbamate)-6-deoxy-6-
piperidinyl-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-chlorophenylcarbamate)-6-
deoxy-6-piperidinyl-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 ~O-dodecyl-4-(p-tolylcarbamate)-6-deoxy-6-

piperidinyl-o-L-xylo-2-hexulofuranose
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36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-methoxyphenylcarbamate)-G-
deoxy-6-piperidinyl-a-L-axylo-2-hexulofuranose
2,3-O-Isopropylidene-1 —O—dodecyl-4-(p-nitrophenylcarbamate)-G-
deoxy-6-piperidinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-decyl-4-(phenylcarbamate)-6-deoxy-6-
piperidinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-decyl-4-(p-chlorophenylcarbamate)-G-deoxy-
6-piperidinyl-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-
piperidinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-decyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-piperidinyl-o-L-xylo-2-hexulofuranose

2,3-O-lsopropylidene-1 -O-decyl-4-(p-nitrophenylcarbamate)-S-deoxy-6-
piperidinyl-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-heptyl-4-(phenylcarbamate)-6-deoxy-6-
piperidinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-heptyl-4-(p-chlorophenylcarbamate)-6-
deoxy-6-piperidinyl-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-
piperidinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-heptyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-piperidinyl-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 —O-heptyl—4-(p-nitrophenylcarbamate)—G-deoxy-

6-piperidinyl-a-L-xylo-2-hexulofuranose
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48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

2,3-O-Isopropylidene-1 -O-dodecyl-4-(phenylcarbamate)-6-deoxy-6-
hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-chIorophenylcarbamate)—6-
deoxy-6-hexamethyleneimino-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-tolylcarbamate)—6-deoxy-6-
hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 —O-dodecyl-4-(p-methoxyphenylcarbamate)-e-
deoxy-6-hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecy|-4-(p-nitrophenylcarbamate)-s-
deoxy-6-hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decy|-4-(phenylcarbamate)-6-deoxy—6-
hexamethyleneimino-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 —O-decyl-4-(p-chlorophenyIcarbamate)-G-deoxy-
6-hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-
hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(p-methoxyphenylcarbamate)-s-
deoxy-6-hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(phenylcarbamate)-6-deoxy-6-
hexamethyleneimino-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl~4-(p-chIorophenylcarbamate)-G-

deoxy-6-hexamethyleneimino-o-L-xylo-2-hexulofuranose
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60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

2,3-O-Isopropylidene-1 -O-heptyl-4~(p-toIylcarbamate)-6-deoxy-6-
hexamethyleneimino-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4~(p-methoxyphenylcarbamate)-G-
deoxy-6-hexamethyleneimino—oc-L-xon-2-hexulofu ranose
2,3-O-Isopropylidene-1 -O-heptyl—4-(p-nitrophenylcarbamate)-s-deoxy-
6-hexamethyleneimino-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4-(phenylcarbamate)-G-deoxy—B-(2-
ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose

2,3-O-lsopropylidene-1 —O-dodecyl-4-(p-chlorophenylcarbamate)-G-
deoxy-6-(2-ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-tolylcarbamate)-6-deoxy-6-(2-
ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O—dodecyl-4-(p-methoxyphenylcarbamate)-6—
deoxy-6-(2-ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4—(p-nitrophenylcarbamate)-G-
deoxy-6-(2-ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(phenylcarbamate)-6-deoxy-6-(2-
ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-decyl-4-(p-chIorophenylcarbamate)-B-deoxy-
6-(2-ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl—4-(p-to|ylcarbamate)-6-deoxy-6-(2-
ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-decyl-4-(p-methoxypheny!carbamate)-6-

deoxy-6-(2-ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose
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72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.
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2,3-O-Isopropylidene-1 -O-decyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
(2-ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-heptyl-4-(phenylcarbamate)-6-deoxy-6-(2-
ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-heptyl-4-(p—chIorophenylcarbamate)-ﬁ-
deoxy-6-(2-ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(p—tolylcarbamate)-G-deoxy-G-(Z—
ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O—hepty|-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-(2-ethy|pyrro|idinyl)-oc-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(p-nitrophenylcarbamate)-6-d eoxy-
6-(2-ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4-(phenylcarbamate)-s-deoxy-6-(2-
ethylpiperidinyl)-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-chIorophenylcarbamate)-G-
deoxy-6-(2-ethylpiperidinyl)-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-tolylcarbamate)-6-deoxy—6-(2-
ethylpiperidinyl)-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-methoxyphenylcarbamate)-B-
deoxy-6-(2-ethylpiperidinyl)-ca-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O—dodecyl-4-(p-nitrophenylcarbamate)-6-
deoxy—6-(2-ethylpiperidinyI)-oc-L-xylo-2-hexulofu ranose
2,3-O-Isopropylidene-1 -O-decyl-4-(phenylcarbamate)-6-deoxy-6-(2-

ethylpiperidinyl)-a-L-xylo-2-hexulofuranose
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84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

2,3-O-Isopropylidene-1 —O-decyl-4-(p-chIorophenyIcarbamate)-G—deoxy-
6-(2-ethylpiperidinyl)-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-(2—
ethylpiperidinyl)-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-decyl-4—(p-methoxyphenylcarbamate)-6-
deoxy-6-(2-ethylpiperidinyl)-oc-L-xon-Z;hexuIofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(p-nitrophenylcarbamate)-S-deoxy-G-
(2-ethylpiperidinyl)-a-L-xylo-2-hexulofuranose |
2,3-O-Isopropylidene-1 -O-heptyl-4-(phenylcarbamate)-6-deoxy-6-(2-
ethylpiperidinyl)-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-heptyl-4-(p-chlorophenyicarbamate)-6-
deoxy-6-(2-ethylpiperidinyl)-o-L-xylo-2-hexulofuranose
2,3'-O-lsopropylidene-1-O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-(2-
ethylpiperidinyl)-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-heptyl-4-(p-methoxyphenylcarbamate)-G-
deoxy-6-(2-ethylpiperidinyl)-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(p-nitrophenylcarbamate)-G-deoxy-
6-(2-ethylpiperidinyl)-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4—(phenylcarbamate)-G-deoxy-B-(Z-
ethylmorphilinyl)-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-chlorophenylcarbamate)—6-
deoxy-6-(2-ethylmorphilinyl)-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-tolylcarbamate)-6-deoxy-6-(2-

ethylmorphilinyl)-a-L-xylo-2-hexulofuranose
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96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

2,3-O-Isopropylidene-1 -O—dodecyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-(2-ethylmorphilinyl)-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-nitrophenylcarbamate)-G-
deoxy-6-(2-ethylmorphilinyl)-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O—decyl-4-(phenylcarbamate)-6-deoxy-6-(2-
ethylmorphilinyl)-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-decyl-4-(p-c‘hlorophenylcarbamate)-G-deoxy—
6-(2-ethylmorphilinyl)-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-(2-
ethylmorphilinyl)-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-decyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-(2-ethylmorphilinyl)-o-L-xylo-2-hexulofuranose
2,3-O-lsopropylidene-1 -O-dodecyl-4-(p-nitrophenylcarbamate)-6-
deoxy-6-(2-ethylmorphilinyl)-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(phenylcarbamate)-6-deoxy—6-(2—
ethylmorphilinyl)-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-heptyl-4-(p-chlorophenylcarbamate)-6-
deoxy-6-(2-ethylmorphilinyl)-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(p-toIylcarbamate)-6-deoxy-6-(2-
ethylmorphilinyl)-a-L-xylo-2-hexulofuranose

2,3-O-lsopropylidene-1 -O-heptyl-4—(p-methoxyphenylcarbamate)-6-
deoxy-6-(2-ethylmorphilinyl)-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(p-nitrophenylcarbamate)-G-deoxy-

6-(2-ethylmorphilinyl)-o-L-xylo-2-hexulofuranose
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108.

109.

110.

111.

112.

113.

114,

115.

116.

117.

118.

119.
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2,3-O-Isopropylidene-1 -O-dodecyl-4—(methylcarbamate)-6-deoxy-6-
hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-( methylcarbamate)-6-deoxy-6-
morpholinyl-oc-L-xy_lo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-dodecyl-4-(methylcarbamate)-6-deoxy-6-
piperidinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-dodecyl-4-(methylcarbamate)-a-deoxy-6-(2-
ethylpyrroldinyl)-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O—dodecyl-4-(methylcarbamate)-G-deoxy—G-(2-
ethylmorpholinyl)-o-L-xylo-2-hexulofuranose
2,3-O-lsopropylidene-1 -O-decyl-4-(methylcarbamate)-G-deoxy-S-
morpholinyl-oc-L-xon-2-hequofuranose

2,3-O-Isopropylidene-1 -O-decyl-4-(methylcarbamate)-6-deoxy-6-
hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(methylcarbamate)-6-deoxy—6-
piperidinyl-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-decyl-4-(methylcarbamate)-6-deoxy-6-(2-
ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose

2,3-O-lsopropylidene-1 -O-decyl-4-(methylcarbamate)-6-deoxy-6-(2-
ethylmorpholinyl)-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-heptyl-4-(methylcarbamate)-G-deoxy-S—
pyrrolidinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O—heptyl-4-(methylcarbamate)-6-deoxy-6-

morpholinyl-o-L-xylo-2-hexulofuranose
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120. 2,3-O-lsopropylidene-1 -O-heptyl-4-(methylcarbamate)-G-deoxy-6-
hexamethyleneimino-a-L-xylo-2-hexulofuranose

121.  2,3-O-Isopropylidene-1 -O—heptyl—4-(methylcarbamate)-s-deoxy-6-
piperidinyl-a-L-xylo-2-hexulofuranose

122. 2,3-O-Isopropylidene-1 -O-heptyl-4-(methylcarbamate)-6—deoxy~6-(2-
ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose

123. 2,3-O-Isopropylidene-1-O-heptyl-4—(methylcarbamate)—6-deoxy-6—(2—

ethylmorpholinyl)-a-L-xylo-2-hexulofuranose.

The sugar derivatives of the present invention exhibit various
pharmacological properties and are useful for treating animals, the term
animal as defined herein includes human or mammal, with various
inflammatory and autoimmune disorders, such as bronchial asthma,
rheumatoid arthritis, type | diabetes, multiple sclerosis, allograft rejection and

psoriasis.

The free amino compounds of the present invention are basic and form
organic and inorganic acid salts. The resulting salts are useful by themselves
and in the therapeutic composition and method of use. These salts may be
prepared by the usual prior art techniques, such as suspending the compound
in water and then adding one equivalent of the desired organic or mineral
acid. Examples of preferred acids include hydrochloric, sulphuric, nitric,
maleic, benzoic, tartaric, acetic, p-aminobenzoic, oxalic, succinic and

glucoronic acid.
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The neutral solution of the resulting salt is subjected to rotary
evaporation under diminished pressure to the volume necessary to ensure
precipitation of the salt upon cooling, which is then filtered and dried. The
salts of the present invention may also be prepared strictly under non-
aqueous conditions. For example, dissolving the free amine in a suitable
organic solvent, adding exactly one equivalent of the desired acid to the same
solvent and stirring the solution at 0-5° C causes precipitation of the amine
salt, which is then filtered, washed with solvent and dried. The amine salts are
often preferred for use‘in formulating the therapeutic compositions as they are
crystalline and relatively more stable and non-hydroscopic. The amine salts

are also better adapted for intramuscular injection than are the free amines.

Because of their valuable pharmacological properties, the compounds
of the present invention may be administered to an animal for treatment orally,
topically, rectally, internasally or by parenteral route. When the therapeutic
composition is to be administered orally, it is preferred that the compounds of
the present invention are admixed with a filler and/or binder, such as starch
and a disintegrator. The admixture may be pressed into a tablet conveniently
sized for oral administration. Capsules may also be filled with the powdered
therapeutic composition for oral administration. Alternatively, a water solution
of the amine salt or suspension of the therapeutic composition may be
admixed with a flavored syrup and administered orally. A salt of the free acid

is usually preferred when the compound is administered by parenteral route.
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The pharmaceutical compositions of the present invention are
preferably produced and administered in dosage units, with each unit
containing a certain amount of at least one compound of the invention and/or
at least one physiologically acceptable base salt addition thereof. The dosage
may be varied over extrémely wide limits, as the compounds are effective at
low dosage levels and relatively free of toxicity. The compounds may be
administered in the low micromolar concentration, which is therapeutically
effective, and the dosage may be increased as desired up to the maximum

dosage tolerated by the patient.

The present invention also includes within its scope prodrugs of the
compounds of Formula I. In general, such prodrugs will be functional
derivatives of these compounds which are readily converted in vivo into the
defined compounds. Conventional procedures for the ~selection and

preparation of suitable prodrugs are known.

The present invention also includes the enantiomers, diastereomers,
N-oxides, polymorphs and pharmaceutically acceptable salts of these
compounds as well as metabolites having the same type of activity. This
invention further includes pharmaceutical compositions comprising the
molecules of Formula | or prodrugs, metabolite enantiomers, diastereomers,
N-oxides, polymorphs or pharmaceutically acceptable salts thereof, in
combination with pharmaceutically acceptable carriers and bptionally included

excipients.
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The examples mentioned below demonstrate the general synthetic
procedure as well as the specific preparation of the preferred compounds.
The examples are provided to illustrate the details of the invention and should

not be considered to limit the scope of the present invention.

EXPERIMENTAL DETAILS

Various solvents, such as acetone, methanol, pyridine, ether,
tetrahydrofuran, hexane and dichloromethane, were dried using various
drying agents according to the procedure described in the literature. Wet
solvents gave poor yields of the products and intermediates. IR spectra were
recorded as nujol mulls or a thin neat film on a Perkin Elmer Paragon
instrument. Nuclear Magnetic Resonance (NMR) data (H, C) were recorded
using a Varian XL-300 MHz instrument using tetramethylsilane as an internal
standard. Chemical lonization Mass Spectra (CIMS) were obtained using a
Finnigan MAT-4510 mass spectrometer equipped with an INCOS data
system. Generally, a direct exposure probe and methane as the reagent gas

(0.33 mmHg, 120° C source temperature) were used.

EXAMPLE 1
Preparation of 2,3-O-isopropylidene-1 -O-dodecyl-4-(phenylcarbamate)-6-
deoxy-6-hexa-methyleneimino-o-L-xylo-2-hexulofuranose.
2,3-O-Isopropylidene-1 -O-dodecyl-6-deoxy-6-hexamethyleneimino-o-L-
xylo-2-hexulofuranose (prepared according to the method described in U.S.
Pat. No. 5,637,570) (2.0 gm) was dissolved in dry methylene chloride (20 mi).

To this solution was added phenyl isocyanate (0.64 gm) dropwise at 0-10° C
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and the reaction mixture was stirred at the same temperature for 2 hours. It
was then washed with water (2 times 5 ml) and brine (2 times 5 ml). The
organic layer was dried and the solvent was removed. The crude product so
obtained was purified by column chromatography and eluted with 50%

ethylacetate in hexane. Pure product yield: 61%.

The following compounds were synthesized similarly by reacting 2,3-O-
isopropylidene-1 -O-dodecyl-6—deoxy-6-hexamethyleneimino-a—L-xylo-2-
hexulofuranose with a suitable isocyanate:
2,3-O-isopropylidene-1 -O-dodecyl-4-(p-chlorophenylcarbamate)-6-deoxy-6-

hexamethyleneimino-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-dodecyl-4-(p-toIylcarbamate)-G-deoxy-6-

hexamethyleneimino-oc-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-dodecyl-4-(p-methoxyphenylcarbamate)-G-deoxy—B-

hexamethyleneimino-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-dodecyl-4-(p-nitrophenyIcarbamate)-S-deoxy—G-

hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-dodecyl-4—(methylcarbamate)-6-deoxy-6-

hexamethyleneimino-a—L-xylo-2—hexulofuranose.

EXAMPLE 2
Preparation of 2,3-O-isopropylidene-1-0-decyl-4-(phenylcarbamate)-e-
deoxy—6-pyrrolidinyl-oc-L-xylo-z-hexulofuranose.
2,3-O-isopropylidene-1 -O-dodecyl—6-deoxy-6-pyrrolidinyl-oc-L-xon-2-

hexulofuranose (prepared as described in Example 1 by replacing the
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hexamethyleneimino group with pyrrolidine at position 6) (1.9 gm) was
dissolved in methylene chloride (20 ml). To this solution was added phenyl
isocyanate (0.56 gm) dropwise at 0-10° C and the reaction mixture was
stirred at the same temperature for 2 hours. The organic layer was washed
with water (2 times 10 ml), followed by saturated solution of sodium chloride
(2 times 10 ml), dried over anhydrous sodium sulfate and filtered. The solvent
was femoved with rotary evaporation. The crude product so obtained was
purified by flash chromatography using silica gel and eluted with 30%

ethylacetate in hexane. Pure product yield: 53.80% (1.0 gm).

The following compounds were synthesized similarly by reacting 2,3-O-
isopropylidene-1 -O—dodecyl-6-deoxy—6-pyrrolidinyl-oc-L-xylo-2-hexulofu ranose
with a suitable isocyanéte:
2,3-O-isopropyiidene-1 -O-dodecyl-4-(p-chIorophenylcarbamate)-6-deoxy-6-
pyrrolidinyl-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O~dodecyl-4-(p-tolylcarbamate)-6-deoxy-6-pyrrolidinyl-
o-L-xylo-2-hexulofuranose

2,3-O-isopropylidene-1 -O-dodecyl-4-(p-methoxyphenylcarbamate)-6-deoxy-6-
pyrrolidinyl-a-L-xylo-2-hexulofuranose

2,3-O-isopropylidene-1 -O-dodecyl-4-(p-nitrophenylcarbamate)~6-deoxy-6-
pyrrolidinyl-a-L-xylo-2-hexulofuranose

2,3-O-isopropylidene-1 -O-dodecy|-4-(methylcarbamate)—G-deoxy-G-

pyrrolidinyl-a-L-xylo-2-hexulofuranose.
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EXAMPLE 3
Preparation of 2,3-0-isopropylidene-1-O-decyl-4-(phenylcarbamate)-6-
deoxy-6-morpholinyl-o-L-xylo-2-hexulofuranose.
2,3-O-Isopropylidene-1 -O-dodecyl-S-deoxy-G-morpholinyl-oc—L-xylo-2—

hexulofuranose (\prepared as described in Example 1 by replacing the
hexamethyleneimino group with the morpholine group at position 6) (2.0 gm)
was dissolved in methylene chloride (20 ml). To this solution was added
phenyl isocyanate (1.0 ml) dropwise at 0—10° C and the reaction mixture was
stirred at the same temperature for 2 hours. The organic layer was washed
with water (2 times 10 ml), followed by saturated solution of sodium chloride
(2 times 10 ml), dried over anhydrous sodium sulfate and filtered. The solvent
was removed with rotary evaporation. The crude product so obtained was
purified by flash chromatography using silica gel and eluted with 30%

ethylacetate in hexane. Pure product yield: 54.6% (1.20 gm).

The following compounds were synthesized similarly by reacting 2,3-O-
isopropylidene-1 -O-dodecyl-6-deoxy-6-morpholinyl-a-L-xylo-2-hexulofuranose
with a suitable isocyanate:
2,3-O-isopropylidene-1 -O-dodecyl-4-(p-chlorophenylcarbamate)-G-deoxy-6-

morpholinyl-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-dodecyl~4—(p-toIylcarbamate)-6-deoxy-6-

morpholinyl-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-dodecyl-4-(p-methoxyphenylcarbamate)-6-deoxy-6-

morpholinyl-a-L-xylo-2-hexulofuranose
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2,3-O-isopropylidene-1 -O-dodecyl-4-(p-nitrophenyIcarbamate)-G-deoxy-B-
morpholinyl-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-dodecyl-4-(methylcarbamate)—G-deoxy-G-

morpholinyl-a-L-xylo-2-hexulofuranose.

EXAMPLE 4
Preparation of 2,3-O-isopropylidene-1 -O-dodecyl-4-(phenylcarbamate)-6-
deoxy-6-piperidinyl-o-L-xylo-2-hexulofuranose.
2,3-O-Isopropylidene-1-O-dodecyl-6-deoxy;6-morpholinyl-oc-L-xylo-z-

hexulofuranose (prepared as described in Example 1 by replacing the
hexamethyleneimino group with the piperidino group at position 6) (2.0 gm)
was dissolved in methylene chloride (20 ml). To this solution was added
phenyl isocyanate (0.58 gm) dropwise at 0-10° C and the reaction mixture
was stirred at the same temperature for 2 hours. The reaction was monitored
with thin layer chromatography (TLC). The organic layer was washed with
water (2 times 10 ml), followed by saturated solution of sodium chloride (2
times 10 ml), dried over anhydrous sodium sulfate and filtered. The solvent
was removed with rotary evaporation. The crude product so obtained was
purified by flash chromatography using silica gel and eluted with 30%

ethylacetate in hexane. Pure product yield: 35.1% (0.90 gm).
The following compounds were synthesized similarly by reacting 2,3-O-

isopropylidene-1 -O—dodecyl-6-deoxy-6-piperidinyl-oc—L-xylo-2-hexulofuranose

with a suitable isocyanate:
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2,3-O-isopropylidene-1 —O-dodecyl-4-(p-chIorophenylcarbamate)—6-deoxy-6-
piperidinyl-o-L-xylo-2-hexulofuranose

2,3-O-isopropylidene-1 -O-dodecyl-4-(p-toIylcarbamate)-6—deoxy-6-piperidinol-
a-L-xylo-2-hexulofuranose

2,3-O-isopropylidene-1 -O-dodecyl-4-(p-methoxyphenylcarbamate)-G—deoxy-B-
piperidinyl-a-L-xylo-2-hexulofuranose

2,3-O-isopropylidene-1 -O-dodecyl-4-(p-nitrophenyIcarbamate)-G-deoxy—G-
piperidinyl-o-L-xylo-2-hexulofuranose

2,3-O-isopropylidene-1 -O-dodecyl-4-(methylcarbamate)-6-deoxy-6-pipe ridinyl-

o-L-xylo-2-hexulofuranose.

EXAMPLE 5
Preparation of 2,3-O-isopropylidene-1-O-decyl-4-(phenyIcarbamate)-B-
deoxy-6-(2-ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose.
2,3-O-Isopropylidene-1 -O-dodecyl-6-deoxy-6-(2-ethylpyrrolidinyl)-o-L-

xylo-2-hexulofuranose (prepared as described in Example 1 by replacing the
hexamethyleneimino group with the 2-ethylpyrrolidinyl group at position 6)
(1.5 gm) was dissolved in methylene chloride (20 ml). To this solution was
added phenyl isocyanate (1.0 ml) dropwise at 0-10° C and the reaction
mixture was stirred at the same temperature for 2 hours. The reaction was
monitored with TLC. The organic‘layer was washed with water (2 times 10
ml), followed by saturated solution of sodium chloride (2 times 10 ml), dried
over anhydrous sodium sulfate and filtered. The solvent was removed with

rotary evaporation. The crude product so obtained was purified by flash
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chromatography using silica gel and eluted with 30% ethylacetate in hexane.

Pure product yield: 60.2% (1.1 gm).

The following compounds were synthesized similarly by reacting 2,3-O-
5 isopropylidene-1-O-dodecyl-6-deoxy—6-(2-ethylpyrrolidinyl)-oc-L-xylo-2-
hexulofuranose with a suitable isocyanate:
2,3-O-isopropylidene-1 -O-dodecyl-4-(p-chlorophenylcarbamate)~6-deoxy-6-(2-
ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-dodecyl-4-(p-tolylcarbamate)—G-deoxy-G-(2-
10 ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-dodecyl—4—(p-methoxyphenylcarbamate)—G-deoxy-G-
(2-ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-dodecyl-4-(p-nitrophenylcarbamate)-6—deoxy-6-(2-
ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose
15 2,3-O-isopropylidene-1 -O-dodecyl-4-(methylcarbamate)-6-deoxy-6-(2—

ethylpyrroldinyl)-a-L-xylo-2-hexulofuranose.

EXAMPLE 6
Preparation of 2,3,0-isopropylidene-1 -O-dodecyl-4-(phenylcarbamate)-6-
20 deoxy-6-(2-ethylmorpholinyl)-o-L-xylo-2-hexulofuranose.
2,3-O-Isopropylidene-1 -O—dodecyl—6-deoxy-6—(2-ethy|morpholinyl)-oc-L-
xylo-2-hexulofuranose (prepared as described in Example 1 by replacing the
hexamethyleneimino group with the 2-ethylmorpholino group at position 6)
(2.0 gm) was dissolved in methylene chloride (20 ml). To this solution was

25 added phenyl isocyanate (0.56 gm) dropwise at 0-10° C and the reaction
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mixture was stirred at the same temperature for 2 hours. The reaction was
monitored with TLC. The organic layer waé washed with water (2 times 10
mli), followed by saturated solution of sodium chioride (2 times 10 ml), dried
over anhydrous sodium sulfate and filtered. The solvent was removed with
5 rotary evaporation. The crude product so obtained was purified by flash
chromatography using silica gel and eluted with 30% ethylacetate in hexane.

Pure product yield: 30.4% (0.75 gm).

The following compounds were synthesized similarly by reacting 2,3-O-
10  isopropylidene-1 -O-dodecyl-6-deoxy-6-(2-ethylmorpholinyl)-a-L-xylo-2-
hexulofuranose with a suitable isocyanate:
2,3-O-isopropylidene-1 -O-dodecyl-4-(p-chlorophenylcarbamate)-6-deoxy-6-(2-
ethylmorpholinyl)-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-dodecyl-4-(p-tolylcarbamate)-6-deoxy-6-(2-
15 ethylmorpholinyl)-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-dodecyl~4-(p-methoxyphenylcarbamate)-e-deoxy-G-
(2-ethylmorpholinyl)-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-dodecyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-(2-
ethylmorpholinyl)-a-L-xylo-2-hexulofuranose
20 2,3-O-isopropylidene-1-O-dodecyl-4-(methylcarbamate)-6-deoxy-6-(2-

ethylmorpholinyl)-a-L-xylo-2-hexulofuranose.

EXAMPLE 7
Preparation of 2,3,0-isopropylidene-1-O-decyl-4-(phenylcarbamate)—G-

25  deoxy-6-pyrrolidinyl-o-L-xylo-2-hexulofuranose.
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This compound was prepared according to method described in
Example 2 by reacting 2,3—O—isopropylidene-1-O-decyl-6-deoxy-6-pyrrolidinyl-
a-L-xylo-2-hexulofuranose with phenyl isocyanate at 0-10° C. Pure product

yield: 58%.

The following compounds were synthesized similarly by reacting 2,3-O-
isopropylidene-1 -O-decyl-6-deoxy-6-pyrrolidinyl-o-L-xylo-2-hexulofuranose
with the desired isocyanate:
2,3-O-isopropylidene-1 -O-dodecyl-4-(p-chlorophenylcarbamate)-6-deoxy-6-
pyrrolidinyl-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-dodecyl-4-(p-tolylcarbamate)-6-deoxy-6-pyrrolidi nyl-
o-L-xylo-2-hexulofuranose

2,3-O-isopropylidene-1 -O-dodecyl-4-(p-methoxyphenylcarbamate)-6-deoxy-6-
pyrrolidinyl-a-L-xylo-2-hexulofuranose

2,3-O-isopropylidene-1 -O-dodecyl-4-(p-nitrophenyicarbamate)-6-deoxy-6-
pyrrolidinyl-a-L-xylo-2-hexulofuranose

2,3-O-isopropylidene-1 -O-dodecyl-4-(methylcarbamate)-6-deoxy-6-

pyrrolidinyl-o-L-xylo-2-hexulofuranose.

EXAMPLE 8
Preparation of 2,3,0-isopropylidene-1-O-decyl-4-(phenylcarbamate)-B-
deoxy-6-morpholinyl-a-L-xylo-2-hexulofuranose.
This compound was prepared according to the method described in

Example 3 by reacting 2,3-O-isopropylidene-1-O-decyl-6-deoxy-6-
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morpholinyl-a-L-xylo-2-hexulofuranose with phenyl isocyanate at 0-10° C.

Pure product yield: 61%.

The following compounds were synthesized similarly by reacting 2,3-O-
5 isopropylidene-1-O-decyl-6-deoxy—6-morpholinyl-oc—L-xon—z-hexulofuranose
with the desired isocyanate:
2,3-O-isopropylidene-1 -O-decyl-4-(p-chlorophenylcarbamate)~6-deoxy—6—
morpholinyl-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-morpholinyl-
10 o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-decyl-4-(p-methoxyphenylcarbamate)-G-deoxy-S-
morpholinyl-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-decyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
morpholinyl-a-L-xylo-2-hexulofuranose
15 2,3-O-isopropylidene-1-O-decyl-4-(methylcarbamate)-6-deoxy-6-morpholinyl-

o-L-xylo-2-hexulofuranose.

EXAMPLE 9
Preparation of 2,3-0-isopropylidene-1-O-decyl-4-(phenylcarbamate)-6-
20 deoxy-G-hexamethyleneimino-oc-L-xylo-Z-hexulofuranose.
This compound was prepared according to the method described in Example
1 by reacting 2,3-O-isopropylidene-1 -O-decyl-6-deoxy-6
examethyleneimino-a-L-xylo-2-hexulofuranose with phenyl isocyanate
at 0-10° C. Pure product yield: 69%.

25
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The following compounds were synthesized similarly by reacting 2,3-O-
isopropylidene-1 —O-decyl-G-deoxy-S-hexamethyleneimino-oc-L-xylo-z-
hexulofuranose with the desired isocyanate:
2,3-O-isopropylidene-1 -O-decyl-4-(p-chlorophenylcarbamate)-G-deoxy-6-

5 hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-
hexamethyleneimino-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-decyl-4-(p-methoxyphenylcarbamate)-6-deoxy-6-
hexamethyleneimino-a-L-xylo-2-hexulofuranose
10 2,3-O-isopropylidene-1 -O-decyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
hexamethyleneimino-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-decyl-4-(methylcarbamate)-6-deoxy-6-

hexamethyleneimino-a-L-xylo-2-hexulofuranose.

15 EXAMPLE 10

Preparation of 2,3-O-isopropylidene-1-O-decyl-4-(phenylcarbamate)-ﬁ-
deoxy-6-piperidinyl-a-L-xylo-2-hexulofuranose.

This compound was prepared according to the method described in

Example 3 by reacting 2,3-O-isopropylidene-1-O-decyl—6-deoxy—6-piperidinyl-

20  o-L-xylo-2-hexulofuranose with phenyl isocyanate at 0-10° C. Pure product

yield: 74%.

The following compounds were synthesized similarly by reacting 2,3-O-
isopropylidene-1 -O-decyl—6-deoxy-6-piperidinyl~cx-L-xylo-2-hexuIofuranose

25  with the desired isocyanate:
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2,3-O-isopropylidene-1 -O-decyl-4-(p-chIorophenylcarbamate)-6-deoxy-6-
piperidinyl-oc-L-xon-z-hexuIofuranose

2,3-O-isopropylidene-1 -O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-piperidinyl-oc-
L-xylo-2-hexulofuranose

2,3-O-isopropylidene-1 -O-decyl-4-(p-methoxyphenylcarbamate)-6-deoxy—6-
piperidinyl-o-L-xylo-2-hexulofuranose

2,3-O-isopropylidene-1 -O-decyl-4-(p-nitrophenylcarbamate)-e-deoxy-fs-
piperidinyl-o-L-xylo-2-hexulofuranose

2,3-O-isopropylidene-1 -O-decyl-4-(methylcarbamate)-6-deoxy-6-piperidinyl-oc-

L-xylo-2-hexulofuranose.

EXAMPLE 11

Preparation of 2,3-0-isopropylidene-1-0-decyl-4-(phenylcarbamate)-6-
deoxy-6-(2-ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose.

This compound was prepared according to the method described in
Example 3 by reacting 2,3-O-isopro-pylidene-1-O-decyl-6-deoxy-6-(2-
ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose with phenyl isocyanate at 0—10°

C. Pure product yield: 74%.

The following compounds were synthesized similarly by reacting 2,3-O-
isopropylidene-1 -O-decyl-6-deoxy-6-(2-ethylpyrrolidinyl)—oc—L-xylo-Z-
hexulofuranose with the desired isocyanate:
2,3-O-isopropylidene-1 -O-decyl-4-(p-chIorophenylcarbamate)-6-deoxy-6-(2-

ethylpyrrolidinyl)-oa-L-xylo-2-hexulofuranose
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2,3-O-isopropylidene-1 -O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-(2-
ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-decyl-4-(p-methoxyphenylcarbamate)—6-deoxy-6-(2-
ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose
5 2,3-O-isopropylidene-1-O-decyl—4-(p-nitrophenylcarbamate)-6~deoxy-6-(2-
ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-decyl-4-(methylcarbamate)-6-deoxy-6-(2-

ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose.

10 EXAMPLE 12
Preparation of 2,3-0-isopropylidene-1-O-decyl-4-(phenylcarbamate)—ﬁ-
deoxy-6-(2-ethyimorpholinyl)-o-L-xylo-2-hexulofuranose.
This compound was prepared according to the method described in
Example 3 by reacting 2,3-O-isopropylidene-1—O-decyl-G-deoxy-6-(2-
15 ethylmorpholinyl)-a-L-xylo-2-hexulofuranose with phenyl isocyanate at 0-10°

C. Pure product yield: 72%.

The following compounds were synthesized similarly by reacting 2,3-O-
isopropylidene-1 -O-decyI-G-deoxy-G-(2-ethylmorpholinyl)-oc—L-xylo-2-
20  hexulofuranose with the desired isocyanate:
2,3-O-isopropylidene-1 -O-decyl-4—(p-chIorophenylcarbamate)-6-deoxy-6-(2-
ethylmorpholinyl)-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-decyl-4-(p-to!ylcarbamate)—6—deoxy-6-(2-

ethylmorpholinyl)-a-L-xylo-2-hexulofuranose
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2,3-O-isopropylidene-1 -O-decyl-4-(p-methoxyphenyIcarbamate)-6-deoxy-6-(2-
ethylmorpholinyl)-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-decy|-4-(p-nitrophenylcarbamate)-6-deoxy—6-(2-
ethylmorpholinyl)-a-L-xylo-2-hexulofuranose
5 2,3-O—isopropylidene-1-O-decyl-4-(methylcarbamate)-6-deoxy-6-(2-

ethylmorpholinyl)-a-L-xylo-2-hexulofuranose.

EXAMPLE 13

Preparation of 2,3-0-isopropylidene-1-O-heptyl-4-(phenylcarbamate)-6-

10  deoxy-6-pyrrolidinyl-a-L-xylo-2-hexulofuranose.
This compound was prepared according to the method described in
Example 2 by reacting 2,3-O-isopropylidene-1—O-heptyl-G-deoxy—G-
pyrrolidinyl-o-L-xylo-2-hexulofuranose with phenyl isocyanate at 0-10° C.

Pure product yield: 85.4%

15
-The following compounds were synthesized similarly by reacting 2,3-O-
isopropylidene-1 -O-heptyl-6-deoxy-6-pyrrolid inyl-a-L-xylo-2-hexulofuranose
with the desired isocyanate:
2,3-O-isopropylidene-1 -O-heptyl-4-(p-chlorophenylcarbamate)-G-deoxy-G-
20 pyrrolidinyl-a-L-xylo-2-hexulofuranose

2,3-O-isopropylidene-1 —O-heptyl-4-(p-tolyicarbamate)-6-deoxy-6-pyrro|idinyi-
o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-heptyl-4-(p-methoxyphenylcarbamate)—S-deoxy-G-

pyrrolidinyl-a-L-xylo-2-hexulofuranose
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2,3-O-isopropylidene-1 -O-heptyl-4-(p-nitrophenylcarbamate)-G-deoxy-S-
pyrrolidinyl-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-heptyl-4-(methylcarbamate)-6-deoxy-6-pyrrolidinyI-

o-L-xylo-2-hexulofuranose.

EXAMPLE 14

Preparation of 2,3-0-isopropylidene-1-O-heptyl-4-(phenylcarbamate)—6-
deoxy-6-morpholinyl-a-L-xylo-2-hexulofuranose.

This compound was prepared according to the method described in

10 Example 3 by reacting 2,3-O-isopropylidene-1-O-heptyl-6-deoxy-6-

morpholinyl-o-L-xylo-2-hexulofuranose with phenyl isocyanate at 0-10° C.

Pure product yield: 79%.

The following compounds were synthesized similarly by reacting 2,3-O-
15  isopropylidene-1 -O-decyl-6-deoxy-6-morpholinyl-o-L-xylo-2-hexulofuranose
with the desired isocyanate:
2,3-O-isopropylidene-1 -O-heptyl-4-(p-chIorophenylcarbamate)-6-deoxy-6-
morpholinyl-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-morpholinyl-
20 o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-heptyl-4-(p-methoxyphenylcarbamate)-6-deoxy-6-
morpholinyl-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-heptyl—4-(p-nitrophenylcarbamate)-6-deoxy-6-

morpholinyl-a-L-xylo-2-hexulofuranose
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2,3-O-isopropylidene-1 -O-heptyl-4-(methylcarbamate)-6-deoxy-6-morpholinyl-

o-L-xylo-2-hexulofuranose.

EXAMPLE 15

5 Preparation of 2,3-O-isopropylidene-1-O-heptyl-4-(phenylcarbamate)-6-
deoxy-6-hexamethyleneimino-o-L-xylo-2-hexulofuranose.

This compound was prepared according to the method described in

Example 3 by reacting 2,3-O-isopropylidene-1-O-heptyl-6-deoxy-6-

hexamethylene-imino-a-L-xylo-2-hexulofuranose with phenyl isocyanate at 0—

10 10° C. Pure product yield: 91%.

The following compounds were synthesized similarly by reacting 2,3-O-
isopropylidene-1-O-heptyl-6-deoxy-6-hexamethyleneimino-o-L-xylo-2-
hexulofuranose with the desired isocyanate:

15 2,3-O-isopropylidene-1-O-heptyl-4-(p-chlorophenylcarbamate)-6-deoxy-6-
hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-
hexamethyleneimino-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-heptyl-4-(p-methoxyphenylcarbamate)-6-deoxy-6-
20 hexamethyleneimino-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-heptyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-heptyl-4-(methylcarbamate)-6-deoxy-6-
hexamethyleneimino-o-L-xylo-2-hexulofuranose.
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EXAMPLE 16

Preparation of 2,3-0-isopropylidene-1-O-heptyl-4-(phenylcarbamate)-G-
deoxy-6-piperidinyl-o-L-xylo-2-hexulofuranose.

This compound was prepared according to the method described in
Example 3 by reacting 2,3-O-isopropylidene-1-O-heptyI-G-deoxy-G-piperidinyl-
a-L-xylo-2-hexulofuranose with phenyl isocyanate at 0—10° C. Pure product

yield: 47.6%.

The following compounds were synthesized similarly by reacting 2,3-O-
isopropylidene-1 -O-heptyl-6-deoxy-6-piperidinyl-o-L-xylo-2-hexulofuranose
with the desired isbcyanate:
2,3-O-isopropylidene-1 -O-heptyl-4-(p-chIorophenylcarbamate)-6-deoxy-6-

piperidinyl-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O—heptyl-4-(p-toIylcarbamate)—G-deoxy-G-piperidinyl-oc-

L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-heptyl-4-(p-methoxyphenyIcarbamate)-G-deoxy-6-

piperidinyl-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-heptyl-4-(p-nitrophenylcarbamate)—6-deoxy—6-

piperidinyl-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-heptyl-4-(methylcarbamate)-6-deoxy-6-piperidinyl-

o-L-xylo-2-hexulofuranose.

EXAMPLE 17

Preparation of 2,3-0-isopropylidene-1-0-heptyl-4-(phenylcarbamate)-G-

deoxy-6-(2-ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose.
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This compound was prepared according to the method described in
Example 3 by reacting 2,3-O-isopropylidene-1-O-heptyl-6-deoxy-6-(2-
ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose with phenyl isocyanate at 0-10°

C. Pure product yield: 68%.

The following compounds were synthesized similarly by reacting 2,3-O-
isopropylidene-1 -O-heptyl-6-debxy-s-(2-ethylpyrrolidinyl)-oc-L-xylo-2-
hexulofuranose with the desired isocyanate:
2,3-O-isopropylidene-1 -O-heptyl-4-(p-chlorophenylcarbamate)-6-deoxy-6-(2-

ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-heptyl-4—(p-tolylcarbamate)-6-deoxy-6-(2-

ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-heptyl-4-(p-methoxyphenylcarbamate)-6-deoxy-6-

(2-ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-heptyl-4-(p-nitrophenyIcarbamate)-G-deoxy-G-(2-

ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-heptyl-4-(methylcarbamate)-B-deoxy-6-(2-

ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose.

EXAMPLE 18

Preparation of 2,3-0-isopropylidene-1-O-heptyl-4-(phenylcarbamate)-6-
deoxy-6-(2-ethylmorpholinyl)-a-L-xylo-2-hexulofuranose.
This compound was prepared similarly according to the method

described in Example 3 by reacting 2,3-O-isopropylidene-1~O~heptyl-6—deoxy-
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6-(2-ethylmorpholinyl)-a-L-xylo-2-hexulofuranose with phenyl isocyanate at 0—

10° C. Pure product yield: 75.8%.

The following compounds were synthesized similarly by reacting the
2,3-O-isopropylidene-1 -O-heptyl—G-deoxy—6-(2-ethy|morpholinyl)—a—L-xyI 0-2-
hexulofuranose with the desired isocyanate:
2,3-O-isopropylidene-1-O-heptyl-4-(p-chlo rophenylcarbamate)-6-deoxy-6-(2-

ethylmorpholinyl)-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-(2-

ethylmorpholinyl)-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-heptyl—4~(p-methoxyphenylcarbamate)-G-deoxy-G-

(2-ethylmorpholinyl)-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-heptyl-4-(p-nitrophenylcarbamate)-6-deoxy—6-(2-

ethylmorpholinyl)-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1 -O-heptyl-4-(methylcarbamate)-6-deoxy-6-(2-

ethylmorpholinyl)-o-L-xylo-2-hexulofuranose.

While the present invention has been described in terms of its specific
embodiments, certain modifications and equivalents will be apparent to those
skilled in the art and are intended to be included within the scope of this

invention, which is to be limited only by the scope of the appended claims.
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CLAIMS

Compounds having the structure of Formula I:

ol %
o)

OR
OCONHR,

FORMULA |
and their pharmaceutically acceptable salts, esters, enantiomers,
diastereomers, N-oxides, amides, prodrugs, metabolites or
polymorphs, wherein R is C; to Cys alkyl, alkene, alkyne (straight chain
or branched), aryl, substituted ary! or alkylaryl and Ry is phenyl o-, m-
or p-chlorophenyl, tolyl, methoxyphenyl or nitrophenyl and R, is H,
pyrrolidinyl, piperidinyl, morpholinyi or hexamethyleneimino or a radical
of the formula NHR;, wherein Rz is C; to Cys alkyl, alkene or alkyne

(straight chain or branched) or a radical of Formula Ii:

-NH(CH 2)n-©

FORMULA Il

wherein n is a whole number up to 5 and

O

is a five-, six- or seven-membered heterocyclic ring containing one or

more heteroatoms.

The compounds of claim 1, wherein @
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is pyrrolidinyl, piperidinyl, morpholiny! or hexamethyleneimino.

3. Compounds according to claim 1 selected from the group consisting of:

5 2,3-O-Isopropylidene-1-O-decyl-4-(methylcarbamate)-6-deoxy-6-
pyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-(methylcarbamate)-6-deoxy-6-
pyrrolidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-(phenyIcarbamate)-S-deoxy-G-
10 pyrrolidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-(p-chlorophenylcarbamate)-6-
deoxy-6-pyrrolidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-(p-tolylcarbamate)-6-deoxy-6-
pyrrolidinyl-a-L—xylo-2-hexuIofuranos.e
15 2,3-O-Isopropylidene-1-O-dodecyl-4-(p-methoxyphenylcarbamate)-6—
deoxy-6-pyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-nitrophenylcarbamate)-6-deoxy-
6-pyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-lsopropylidene-1 -O-decyl-4-(phenylcarbamate)-6-deoxy-6-
20 pyrrolidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(p-chlorophenylcarbamate)-6-deoxy-6-
pyrrolidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-

pyrrolidinyl-o-L-xylo-2-hexulofuranose
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2,3-O-Isopropylidene-1 -O»deoyl-4-(p-methoxyphenylcarbamate)-s-
deoxy-6-pyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(p-nitrophenylcarbamate)-S-deoxy-B-
pyrrolidinyl-a-L-xylo-2-hexulofuranose
5 2,3-O-Isopropylidene-1 -O-heptyl—4-(phenylcarbamate)-6-deoxy-6-
pyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(p-chIorophenylcarbamate)-G-deoxy—
6-pyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-lsopropylidene-1 -O-heptyI-4-(p-tolylcarbamate)-6-deoxy-6-
10 pyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(p-methoxyphenylcarbamate)-e-
deoxy-6-pyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl—4-(p-nitrophenylcarbamate)-G-deoxy-G-
pyrrolidinyl-a-L-xylo-2-hexulofuranose
15 2,3-O-Isopropylidene-1 -O-dodecyl-4-(phenyicarbamate)-6-deoxy-6-
morphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-chlorophenylicarbamate)-6-
deoxy-6-morphilinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4—(p-tolylcarbamate)-6-deoxy-6-
20 morphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-methoxyphenylcarbamate)-e-
deoxy-6-morphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-nitrophenylcarbamate)-6-deovxy-

6-morphilinyl-a-L-xylo-2-hexulofuranose
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2,3-O-Isopropylidene-1 -O-decyl-4-(phenylcarbamate)-6-deoxy-6-
morphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(p-chlorophenylcarbamate)-6-deoxy-6-
morphilinyl-o-L-xylo-2-hexulofuranose
5 2,3-O-Isopropylidene-1 -O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-
morpholinyl-a-L-xylo-2-hexulofuranose -
2,3-O-lsopropylidene-1 -O-decyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-morpholinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
10 morpholinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(phenylcarbamate)-6-deoxy-6-
morphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(p-chlorophenylcarbamate)-6-deoxy-
6-morphilinyl-o-L-xylo-2-hexulofuranose
15 2,3-O-Isopropylidene-1 -O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-
morphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-morphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
20 morphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4-(phenylcarbamate)-6-deoxy-6-
piperidinyl-oa-L-xylo-2-hexuIofuranose
2,3-O-lsopropylidene-1 -O-dodecyl-4-(p-chlorophenylcarbamate)-6-

deoxy-6-piperidinyl-o-L-xylo-2-hexulofuranose

47



10

15

20

WO 00/42054 PCT/IB00/00022

2,3-O-Isopropylidene-1 -O-dodecyl-4~(p-tolylcarbamate)-6-deoxy-6-
piperidinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-methoxyphenylcarbamate)-G-
deoxy-6-piperidinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-nitrophenylcarbamate)-s-deoxy-
6-piperidinyl-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-decyl-4-(phenylcarbamate)-6-deoxy-6-
piperidinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-decyl-4-(p-chIorophenylcarbamate)-e-deoxy—s-
piperidinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-
piperidinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-decyl-4-(p-methoxyphenylcarbamate)-s-
deoxy-6-piperidinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-decyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
piperidinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1-O-heptyl-4-(phenylcarbamate)-6-deoxy-6-
piperidinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-heptyl-4-(p-chIorophenylcarbamate)-6-deoxy-
6-piperidinyl-a-L-xylo-2-hexulofuranose)

2,3-O-Isopropylidene-1 -O-heptyl-4-(p-tolylcarbamate)-G-deoxy-G-
piperidinyl-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-heptyl-4-(p-methoxyphenylcarbamate)-6-

deoxy-6-piperidinyl-a-L-xylo-2-hexulofuranose
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2,3-O-Isopropylidene-1 —O-heptyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
piperidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4-(phenylcarbamate)-6-deoxy-6-
hexamethyleneimino-o-L-xylo-2-hexulofuranose
5 2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-chlorophenylcarbamate)-6-
deoxy-6-hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-tolylcarbamate)-6-deoxy-6-
hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-lsopropylidene-1 -O-dodecyl-4-(p-methoxyphenylcarbamate)-6-
10 deoxy-6-hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-nitrophenylcarbamate)-S-deoxy-
6-hexamethyleneimino-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(phenylcarbamate)-6-deoxy-6-
hexamethyleneimino-o-L-xylo-2-hexulofuranose
15 2,3-O-Isopropylidene-1 -O-decyl-4-(p-chlorophenylcarbamate)-6-deoxy-6-
hexamethyleneimino-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-
hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(p-methoxyphenylcarbamate)-6-
20 deoxy-6-hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(p-nitrophenylcarbamate)-G-deoxy-G-
hexamethyleneimino-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(phenylcarbamate)-G-deoxy-6-

hexamethyleneimino-o-L-xylo-2-hexulofuranose
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2,3-O-Isopropylidene-1 -O—heptyl-4~(p-chIorophenylcarbamate)-6-deo>¥y-
6-hexamethyleneimino-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(p-toIylcarbamate)-G-deoxy-G-
hexamethyleneimino-a-L-xylo-2-hexulofuranose
5 2,3-O-Isopropylidene-1 -O-heptyl-4-(p-methoxyphenylcarbamate)-G-
deoxy-6-hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(p-nitrophenylcarbamate)-G-deoxy-G-
hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecy|-4-(phenylcarbamate)—6-deoxy—6-
10 ethylpyrrolidinyl-o-L-xylo-2-hexulofuranose
| 2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-chIorophenylcarbamate)-e-
deoxy-6-ethylpyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 —O-dodecyl-4-(p-tolylcarbamate)-6-deoxy-6-
ethylpyrrolidinyl-a-L-xylo-2-hexulofuranose
15 2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-methoxyphenylcarbamate)-G-
deoxy-6-ethylpyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-nitrophenylcarbamate)-s-deoxy-
6-ethylpyrrolidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(phenylcarbamate)-6-deoxy-6-
20 ethylpyrrolidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 —O-decyl-4-(p-chIorophenylcarbamate)-6-deoxy-6-
ethylpyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(p-tolyIcarbamate)-G-deoxy~6-

ethylpyrrolidinyl-a-L-xylo-2-hexulofuranose
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2,3-O-Isopropylidene-1 -O-decyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-ethylpyrrolidinyI-oc-L-xon-Z—hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
ethylpyrrolidinyl-a-L-xylo-2-hexulofuranose
5 2,3-O-Isopropylidene-1 -O-heptyl-4-(phenylcarbamate)-6-deoxy-6-
ethylpyrrolidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(p-chIorophenylcarbamate)-e-deoxy~
6-ethylpyrrolidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-
10 ethylpyrrolidinyl-o-L-xylo-2-hexulofuranose
2,3-O-lsopropylidene-1 -O-heptyl-4-(p-methoxyphenylcarbamate)-e-
deoxy-6-ethylpyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(p-nitrophenylcarbamate)-G-deoxy
-6-ethylpyrrolidinyl-o-L-xylo-2-hexulofuranose
15 2,3-O-Isopropylidene-1 -O-dodecyl-4-(phenyIcarbamate)-G-deoxy-6-
ethylpiperidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecy|-4-(p-chlorophenylcarbamate)-s-
deoxy-6-ethylpiperidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-( p-tolylcarbamate)-6-deoxy-6-
20 ethylpiperidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-ethylpiperidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 ~O-dodecyl-4-(p-nitrophenylcarbamate)-6-deoxy-

6-ethylpiperidinyl-a-L-xylo-2-hexulofuranose
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2,3-O-Isopropylidene-1 -O-decyl-4-(phenylcarbamate)-6-deoxy-6-
ethylpiperidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(p-chIorophenylcarbamate)-6~deoxy—6-
ethylpiperidinyl-a-L-xylo-2-hexulofuranose
5 2,3-O-Isopropylidene-1 -O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-
ethylpiperidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-ethylpiperidinyl-o-L-xylo-2-hexulofuranose
2,3-O-lsopropylidene-1 -O-decyl-4-(p-nitrophenylcarbamate)-G-deoxy—G-
10 ethylpiperidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(phenylcarbamate)-G-deoxy-S-
ethylpiperidinyl_-oc-L-xylo-2-hequofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(p-chlorophenyicarbamate)-6-deoxy-
6-ethylpiperidinyl-o-L-xylo-2-hexulofuranose
15 2,3-O-Isopropylidene-1 -O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-
ethylpiperidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-ethylpiperidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4~(p-nitrophenylcarbamate)-B—deoxy-G-
20 ethylpiperidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4—(phenylcarbamate)-6-deoxy-6-
ethylmorphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-chlorophenylcarbamate)-6-

deoxy-6-ethylmorphilinyl-o-L-xylo-2-hexulofuranose
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2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-tolylcarbamate)-6-deoxy-6-
ethylmorphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-ethylmorphilinyl-o-L-xylo-2-hexulofuranose
5 2,3-O-Isopropylidene-1 -O-dodecyl-4—(p-nitrophenylcarbamate)-6-deoxy-
6-ethylmorphilinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(phenylcarbamate)-6-deoxy-6-
ethylmorphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(p-chlorophenylcarbamate)—G-deoxy-G-
10 ethylmorphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-
ethylmorphilinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(p-methoxyphenylicarbamate)-6deoxy-
6-ethylmorphilinyl-a-L-xylo-2-hexulofuranose
15 2,3-O-Isopropylidene-1 -O-dodecyl-4-(p-nitrophenylcarbamate)-s-deoxy-
6-ethylmorphilinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(phenylcarbamate)-6-deoxy-6-
ethylmorphilinyl-o-L-xylo-2-hexulofuranose
2,3-O-lsobropylidene-1 -O-heptyl-4-(p-chlorophenylcarbamate)-6-deoxy-
20 6-ethylmorphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-
ethylmorphilinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(p-methoxyphenylcarbamate)-G-

deoxy-6-ethylmorphilinyl-o-L-xylo-2-hexulofuranose
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2,3-O-Isopropylidene-1 -O-heptyl-4-(p-nitrophenyIcarbamate)-G-deoxy-S-
ethylmorphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4—(methylcarbamate)-6-deoxy-6-
hexamethyleneimino-o-L-xylo-2-hexulofuranose
5 2,3-O-Isopropylidene-1 -O-dodeéyl—4-(methylcarbamate)-6-deoxy-6-
morpholinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl—4-(methylcarbamate)-6-deoxy-6-
piperidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4—(methylcarbamate)-6-deoxy-6-(2-
10 ethylpyrroldinyl)-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-dodecyl-4-(methylcarbamate)-6-deoxy-6-(2-
ethylmorpholinyl)-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(methylcarbamate)-e-deoxy-s-
morpholinyl-a-L-xylo-2-hexulofuranose
15 2,3-O-Isopropylidene-1 -O-decyl-4-(methylcarbamate)-6-deoxy-6-
hexamethyleneimino-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(methylcarbamate)-G-deoxy—G-
piperidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(methylcarbamate)-6-deoxy-6-(2-
20 ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-decyl-4-(methylcarbamate)-6-deoxy-6-(2-
ethylmorpholinyl)-d—L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1 -O-heptyl-4-(methylcarbamate)-6-deoxy-6-

pyrrolidinyl-a-L-xylo-2-hexulofuranose
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2,3-O-Isopropylidene-1 -O-heptyl-4-(methylcarbamate)-6-deoxy-6-
morpholinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-heptyl-4-(methylcarbamate)-6-deoxy-6-
hexamethyleneimino-a-L-xylo-2-hexulofuranose

5 2,3-O-Isopropylidene-1 -O-heptyl-4-(methylcarbamate)-6-deoxy-6-

piperidinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-heptyl-4-(methylcarbamate)-6-deoxy-6-(2-
ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1 -O-heptyl-4-(methylcarbamate)-6-deoxy-6-(2-

10 ethylmorpholinyl)-a-L-xylo-2-hexulofuranose.

4, A pharmaceutical composition comprising a pharmaceutically effective
amount of a compound as defined in claims 1, 2 or 3 and a
pharmaceutically acceptable carrier.

15

5. A process, according to claim 1, for preparing compounds of Formula I:

ol ®

O

OR
NHR,

20 FORMULA I

and their pharmaceutically acceptable salts, esters, enantiomers,
diastereomers, N-oxides, amides, prodrugs, metabolites or
polymorphs, wherein R is Cy to Cys alkyl, alkene, alkyne (straight chain
or branched), aryl, substituted aryl or alkylaryl and R; is phenyl o-, m-

25 or p-chlorophenyl, tolyl, methoxyphenyl or nitrophenyl and R, is H,

55



WO 00/42054 PCT/IB00/00022

pyrrolidinyl, piperidinyl, morpholinyl or hexamethyleneimino or a radical
of the formula NHRs, wherein Rz is C; to Cis alkyl, alkene or alkyne

(straight chain or branched) or a radical of Formula Iii:

-NH(CH 2),,-l\O

FORMULA 1iI

wherein n is a whole number up to 5 and
o @

is a five-, six- or seven-membered heterocyclic ring containing one or
more heteroatoms, by treating the compound of Formula Il with a

suitable isocyanate and in a suitable solvent at low temperature as

15 follows:
o[ ? o'P
o}
Q Ri1NCO
Re OR - > Re OR

OH NHR

FORMULA Il FORMULA |
20

6. A process according to claim 5, wherein

is pyrrolidinyl, piperidinyl, morpholinyl or hexamethyleneimino.

25
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7.

The method of preventing, inhibiting or suppressing cell adhesion in an
animal comprising administering to said animal, a compound having

the structure of Formuia I:

OR
OCONHR;

FORMULA1

and its pharmaceutically acceptable salts, esters, enantiomers,
diastereomers, N-oxides, amides, prodrugs, metabolites, or
polymorphs, v.vherein Ris C1 to Cys alkyl, alkene, alkyne (straight chain
or branched), aryl, substituted aryl or alkylaryl and R; is phenyl, o0,- m-
or p-chlorophenyl, tolyl, methoxyphenyl or nitrophenyl and R, is H,
pyrrolidinyl, piperidinyl, morphiliny! or hexamethyleneimino or a radical
of the formula NHR;, wherein Rj is Cy to Cys alkyl, alkene or alkyne

(straight chain or branched) or a radical of Formula Ili:

-NH(CH g)n"‘O

FORMULA il

in which n is a whole number up to 5 and

O

is a five-, six- or seven-membered heterocyclic ring containing one or

more heteroatoms.

‘The method of claim 7, wherein
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O

is pyrrolidinyl, piperidinyl, morpholiny! or hexamethyleneimino moieties.

A method for treating an animal suffering from bronchial asthma,
rheumatoid arthritis, multiple sclerosis, type | diabetes, psoriasis,
allograft rejection, and other inflammatory and/or autoimmune
disorders in an animal comprising administering to said animal a

compound of the structure of Formula I:

OR
OCONHR;

FORMULAI

wherein R is Cy to Cys alkyl, alkene, alkyne (straight chain or
branched), aryl, substituted aryl or alkylaryl and Ry is phenyl, o,- m- or
p-chlorophenyl, tolyl, methoxyphenyl or nitrophenyl and R, is H,
pyrrolidinyl, piperidinyl, morphilinyl or hexamethyleneimino or a radical
of formula NHRgwherein R; is C; to Cys alkyl, alkene or alkyne

(straight chain or branched) or a radical of Formula Iil:

“NH(CH )G

FORMULA 11l

in which n is a whole number up to 5 and

O
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is a five-, six- or seven-membered heterocyclic ring containing one or

more heteroatoms.

The method of claim 9, wherein

O

is pyrrolidinyl, piperidinyl, morpholinyl or hexamethyleneimino.

The method of preventing, inhibiting or suppressing cell adhesion in an
animal comprising the step of administering to said animal the

pharmaceutical composition according to claim 4.

The method according to claim 7 wherein said method is used for
preventing, inhibiting or suppressing cell adhesion-associated

inflammation.

The method according to claim 7 wherein said method is used for
preventing, inhibiting or suppressing a cell adhesion-associated

immune or autoimmune response.

The method according to claim 7 or 9 wherein said method is used to
treat or prevent a disease selected from the group consisting of
asthma, arthritis, psoriasis, allograft rejection, multiple sclerosis,

diabetes and inflammatory bowel disease.
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