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Cempounds of the fermula

R —O-CH2
- 2
CO~-X=-R
RH-O N<r ,
R1
R2-0 NH
! 8
in whieh CO-CH-N~R
1 1]
1 R7 R 9
R denotes hydrogea er a saturated or singly

or multiply wnsaturated alkyl radical have

ing up ro 50 ecarbes atems,

X represents -clz-. «0= or =NEey

RS demetes hydregea er a saturated er singly
or multiply uasaturated alkyl radical have

ing up te 50 carben atemsy

b and l’. independently of sne anetherg

6

R, B
Condtoo.hydrdgon or ncyl-CO-ng R being
as alkyl radical haviag up te 10 carben

ateas,

R7 denetes hydregem, 61-07-ulk31-, hydrexy~
methyl, l-hydrexyethyl, -orcn)to-ofhyl. 2e
(methylthie)=ethyl, 3—alilopro’yl’ 3engte
Sdupepyl, 3-guanidyleprepyl, heaminebutyl,

-
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earbexymethyl, carbamylmethyl, 2-carbexyethyly 2=
carbaseylethyl, beasyl, kehydrexydemsyly, 3eimdelyle

methyl ér Y-imidazelylmethyl, and

.8 represents hydregen or methyl, and

l9 represents hydregen, acetyl, benseyl, trishlere-
acetyl, trifluerescetyl, methexycarbemyl, t-

butylexyearbenyl eor bensylexyearbenyl and

8

R7 and R~ tegether can denete -GIZ-CE -Olz and phare

2

maseutically acseptable salte thereef stimulybe

the immune system and can be used in oondunefion with
" amtibieties and vascines. Nev intermediates are slse

shewno
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7) Kant Strasse 64y D 5620 Velbert~Teenisheidey Germany
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have invented eertain mev and useful Isprevements

in

§OVEL PEARMACEUTICALLY ACTIVE Ne(2eAMINO=
AGYLAMIDO2+DEOXY=HEROSYL )@ANIDES, CARBAe

MATES AND <UREAS

of which the fellewing is a full, elear and exaet des~

eriptiens

-t BAD ORIGINAL .O_D)
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‘The imvention relates te mew Niglycesylamides, N-glyce-

sylureas and Neglycesylearbamates, each of whieh is
substituted ia the sugar residwe by am amine acidy amd
te precesses fer their preparation and te their use as

mnedicaments.

The mew sempounds oorrisponl te the gemeral fere

mula I
5
R —-O-CH2
) CO=-X-R
R'-0 — nd
AN -
‘NH
RB-O ' 8
C0~CH-N-R
] 1
R? R9
in which

Rl denotes hydregen eor a saturated eor singly er
sultiply umsaturated aliphatic hydrecarbea hy~

drecarben radical having wp te SO carbea ateas,

X represents -cnz.-o- or-Nley

nz denetes hydregen or & saturated er singly er
multiply upsaturated aliphatie hydrecarbea radical have
ing up te 50 earben atensg

R’, l~ and R5, independently ef eme anether, dee
nete hydregen er ue:l-co-265 36 being understeed te ve

an alkyl radical having ene te 10 carben atems,

R7 denetes hydregen, 01-07-a1k11. hydrexymethyl,

%,
BAD ORIGINAL P
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l=hydrexyethyl, mercaptemethyl, 2a(methylthie)=ethyl,
3-amineprepyl, Z.ureideprepyl, 3egwanidylprepyl, ke
aminebutyl, earbexymethyl, carbameylmethyl, 2egarbexye
ethyl, Z-Garbanoyletﬁyl, bengyl, Ue-hydrexybenzyl, 3w

jndolylmethyl er Aeimidazelylmethyl, and

R8 denotes hydrogen or methyl, and

R9'repreaontl hydrogea, methyl, acetyl, benzoyl

trichloreacetyl, trifluoroacetyl, me thoxycarbonyl

t-butyloxycarbonyl or benzyloxycarbonyl and

87 and R8 together can denote -GRZ-GIZ-Olzn

The stereochemistry at the chiral cemter in the

ol wamino acid is either L eor Re

The radical n; preferably represents a straighte
éhain or branched, saturated or unsaturated alkyl rae
dical having up to 20 C atomsy particularly ’rofcrcbly.

having 10 te 20 C atoms.

lxﬁnploa of straightechain saturated alkyl radie
cals Rl are l.thil, ethyl, yropjl, butyle pentyl, hexyle
heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyle
tetradecyl, pentadegl, hexadecyly heptadecyl, ectadecyl,

nenadecyl, eicesyl, docesyl, tetpaco-yl. hexacosYl,

. setacosyl and triacontylo

‘Examples of wasaturated radicals R1 are vinyl,
allyl, 2-butenyl, 3—hu€onyl, Z-hoxonyl._j-hexenyl. he

hexenyl, 5 hexenyl, 2.octenyl, =k=ectenyl, 6=octenyl,

T ' BAD ORIGINAL ED)
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7-ectenyl, 2~decenyl, 4-decenyl, 6-decenyl, 8~decenyl,
9edecenyl, 2-dodecenyl, 6-dodeeyl, 10=dedecpuyly lle
dodecenyl, h-teradecenyl, 6-tetradecenyl, 10-tetrades
cenyl, 6ehexadecenyl, 8-dexndoco;11. 10«hexadecenyl,y
12-Rexadecenyl, 6=heptadecenyl, 8 heptadecenyl, 10=
heptadeconyl, 6=0octadecenyl, 8e~octadecenyl, 1lO~eectade~
cenyl, 8,11~deptadecanedienyl er 8411,1h-hetadecane~

trienylo

In gemeral, among the unsaturated radicals these
with longer shains are preferred, especially the signly

or doubly wnsaturated having 10 to 20 carbon atoms.

In rsdicals R1 can alse be branched, saturated
er singly or doubly wnsaturated alkyl radicalse In this
contexty the preferred alkyl substituents ef the alﬁyl
or alkenyl chain are these alkyl radicals which have wp’
te 12 carbon ntblu.

Examples of branched alkyl radicals Rl are 2=

methyldodecyl, l4-methyldodesyl, 6emethyldodecyl, 8=
methyldodecyl, ll-methyldodecyl, hwethyldodecyl, 8e
ethyldodecyl, 2~methyltetradecyl, h.methyltetradecyly
10-methyltetradecyl, 13-methyltetradeeyl, 2umethyle
hexadecyl, bemethylhexadecyl, 8~methylhexadecyl, 15«
methylhexadecyl, lemethylpctadecyl, 2-methyloctadecyl,
hemethyloctadecyl, 10-methyloctadecyl, l16e=methylocta=
decyl, 17-methyloctadecyl, 1-butyldodecyl, l=~dodecyl=

dodesyl, je~decyltetradecyl and ledodecylhexadecyle

BAD ORIGINAL @
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The radical Ra preferably represents hydrogen
or a straightechain or branched, saturated or unsatu=
rated alkyl radical having up to 20 C atoms, Jambia

ecilawly preferably having 8 to 20 atoms,

Examples of the radicals .2 are the radicals

mentiened for nl.

As can be seen from Formula 1 the compounds
according to the imventios are based on a substituted
2-amino~2-deoxyhexose. These sugars are alvays Ne
glycosidically bosded ila Cel, the arol:fie carbon
atomsy to the ;cylalido, carbamido or alkox;cnibonyl—

amido group

2
. _CO-~XeR
-n/
\Rl

vith the abovementioned meanings for Rl RZ and Xo

Preferred amino sugars in the sompounds aee
cording to the inventios, ef the formula.Iy are 2e

amino=2«deoxy=D=glucose and 2-amino=2-=deoxy=D-galace

tose,

The 2-amino group of the said amino sugars in
the compounds according te the invention, of the fore
mula I, is amidically bonded to an o =amino acid or

an o amino acid dorivativoe

Preferred amino acidas are the natural Leasmine

aclds auch as glycine, sarcosine, hippuris acidy alane

- 8 - BAD ORIGINAL y
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valine, leucine, jsoleucine, serine, threonine, cys=
teine, methionine, ornithine, citrulline, arginine,
aspartie acid, asparagine, glutamic acid, glutamine,
phenylalanine, tyrosine, proline, tryptephan and hise
tidineo, MNowever, it is also possible for D=amino
acids, such as D-alanine, or amino carboxylic acids,
such as ¢ ~aminobutyric acid, o ~aminovalerie acidy
0. »aminocaproic acid or d:-;minoheptanoio acid, both
in the D= and the Leform, to act as substitueats, on
the amino sugaro

The invention alse relates to processes for

the preparation of the compounds according to formmla

I. This entails starting from a 2-amino=2-deoxyglyce=

pyranose derivative II, which is protected on the amino

group,

HO-CH
HO - HO

HO - NR-R-C
in whiob

Rlo represents a protective group for the pro-

tection of amino groups, vhich is known from
the synthesis of peptides and can, where appro=

priate, ve sslectivedy eliminated.

Examples of suitable protoctivo‘groupl are acyYl

L.
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R

groups, such as trifluoroaeetyl or trichloroacetyl,
o-nitrophenylsulphenyl, a,h-dinitrophonylnulphonyl

or optionally substituted lower alkoxycarbonyl, such
as methoxycarbonyl, t-butyloxycarbonyl, bengyloxycar=
bonyl, p--ethoxyhen:yloxycarhonyl or 2,242 trichloro=
ethyloxycarbonyl groups, that is to say, in general,
groups which is peptides can be selectively eliminate
ed again. Suitable Neprotected aminehexose derivae
tives II are known in principle (Literature, for
example, M. Bergmann and L. Zervas, Ber. 64, 975(1931)3
D. Horton, J» Org. Chem. 29 1776 (1964)3 P.E. Gross

and R.W. Jeanloz, Je Orges Chems 32 2759 (1967)s Mile

volfrom and H.Bs Bhat, J. Orge, Chem. 32. ,821 (1967)3

general; JeFo We McOmie (Editor). Prote Groups, orge.
Chem., Plenum Press (1973); Geiger in"The feptidol"

Vole 3, p-1-99 (1981) Academic Presa; and Literature

cited there).

Particularly preferred amino protective groups
for the preparatiom of the compounds according te
formaula I are the BOC grouwp (tert. butyloxycarboayl)

or the % group (benzyloxyoarbonyl),

The blocked amino sugar derivatives 11 are re~

acted, in a first reaction step, with anines I1I,

b
B N-R (111)

where

A ,
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15

Rl has the abovementioned meaning, to give

glycosylamines IV
HO--CH2

HO NH-RT
(1v)

10
Ho NH-R

Glycosylamine preparations of this type are

onown in principle (Ellis, Advances in Carbohydrate

Chemistry 10, 95 (1955)) and are, specifically, desw .

cribed in DE=0S (german Published Specification)
3313, 650,

In the secomd reaction atep, the glycosyl=
amines IV are reacted either with suitable earboxye
lie acid derivﬁtivoa Ve such as carboxyl halides, or

carboxylic anhydrides,

1—GO-CH2-RZ (v)

n1
2° having the abovementioned meaning, and
Rll representing halogen such as, for example,
chlorine, or repreaenting-O—co-Ra with the

abovementioned meaning for Ra, or representing

«0w(0=~0« Lower alkyle

In this way, glycosylamides vl

BAD ORIGINAL ‘gib
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HO-CH
HO N (v1)
A
HO NH-R

in which

1,2 10
Ry, R and R have the abovementioned meane

ings and X represents ﬁCKz-, are obtained.

The eonditions for Neacylations of this type
are indicated in DE-0S ( german Published Specificae

tion) 352134650

In a preferred o-bodiuent;.thc glycosylamines
of the formula IV are reacted with one to twe squivas
lents of a ocarbonyl chloride V or with one to twe
equivalents of & amixed anhydride which has bteen obe
tained frou‘tho relevant carboxylic acid RZ-CHZ-CGZH
;nd ethyl chloroformate or isobutyl chlorofornafo, in
the presence of am organic auxiliary base, by methods
§nown from the 1iterature, to give the glycuaylanidb.

VI with X = CH

2
This is carried out in organic or agueous<
organic solvents between 0°C and 50°0. whers approe
priate in the presence of an inorganic or crganis
bdqc. Suitable diluents are alcohols, such as methae

noly ethanol, 1-propanol or 2-propanol, or sthers,

- 12 =
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such as diethyl ether, tetrahydrofuran er 1,k4=~dio=
xape, or halogenated hydrocarbonas, such as dichloroe
sethane, trichloromethame or 1,2-dichloroethane, or

NyN-dimethylformamide.

Wwhen the glycosylamines IV which are obtained
jn the first step are reacted with halogenoformie

esters VII

22.cow0=R> ¢ 1)

!12 representing halogen such as, for exampleg

2 having the abovee

chlorine or bromine, and R
mentioned meaning, then glycosylcarbamates VI
are
1 2 10
obtained, Ry R and R"" in formula VI having the
abovemcntionod meaning, and X im formula VI repregents

ing exygen.

In a preferred embodiment, the-glycosylanine-
of the formula IV are reacted with one to two pquie
valent of a chlorocarbonic ester VII to give the gly~
cosylcarbamate. This is preferably carried out in
organic or aqueous-organic solvents at temperatures
between 0°c and 5o°c, but particularly preferably at
roos temperature. Suitable solvents are alcoholsg
ethers, halogenated hydrocarbons or dimethylformamide,

such as are mentioned above,o
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When glycosylamines IV which are obtained
jp the first step are reacted with one to two equie

valents of an organic isocyanate VIIl

R2.NCO (VIII)

Ra having the abovementioned meaning, glycosylw
ureas of the formula VI are obtained, Rl, R2 and .10
having the abovementioned meanings and X representing
wNHeo |

This acylation reaction is, like the abovemene

tioned reactiens, preferably carried out in organie

solvents, the reaction temperatures being between «20°C

and 60°c, preferably between 0°c amd 25°C.

Buitable solvents are the abovementioned al=
cohols, ethers, halogenated hydrocarbons,y or dimethyle

formamide.

The glycosylamides (VIy X = .cna-), glycosyle
carbamates (VIy X = =O=) or glysesylureas (VI, X = wKHe)
talline or amorphous solids by processes knowmn per se¢
and, if necessary, are purified by recrystallization,

chromatography, extractiony eteo

In many cases, it ie algo advantageous to oarry
out, in parallel with or in place of the abovementioned
putification steps, a chemical derivatization which
leads to a derivative of the glycoaylalidoa,-enrbauatep

and -ureas VI, with the abovomontionéd ne-ninga tor Rl,

- 1“ »®
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lz, llo and X, which has good crystalligatiom properw
ties. Chemical derivatization of thie type are, in
the case of the glycosylamides, glycosylcarbamates
and glycosylureas according to'the invention, for

5 example esterification reactions on the hydroxyl

groups of the sugar residues,

Examples of suitable ester groups are acetyl,

benzoyl or p~nitrobenzoyl groupse

To prepare the tri-Oeacyl derivatives of the
10 glycosylamidesyg glycosylureas or glycosylcarbamates,
the corresponding triols VI are reacted with acylate
ing agents in the presence of inorganic or organis
auxiliary bases. Syitable acylating agents are aeid
chlorides, such as acetyl chloride, benzoyl chloride
15 er p-nitrobenzoyl chleride, or anhydrides, such as, for
example, acetic anhydréde. This results in the formae

tion of the esters according to formula IX

RléO—CH
-
CO-X-
Y X-R
RY- AN 1
R
(1x)
rRY2_0 NH-R*

ll, RZ, Rlo and X having the abovementioned

20 meanings, and
113 representing acetyl, benzoyl or p=nitree
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benzoyls

The Owacylation reactions are preferably car=
ried out in inert organic solvents. " Those which may
be nention§d< are halogenated hydrocarbons, sueh as
dichloromethane, trithloromethane br l,2=dichlorome~
thane, ethersg, such aa‘tetrahydrofuran; or lyledioxane,
easters, such as ethyl acetate, and emides, such as

dimethylformamide.

It is alsoc possible for the organic bases alome, such
as triethylamine or pyridine, to be indicated as suite

able solvents,

 The bases which can be used are all the bases
used in organié chemistry for Ooacyiationie Prefere
ably, triethylamine, pyridine or the mixture pyridime/

4edimethylaminopyridine are usedo

The triesters IX san be read}ly crystallized
from organic solvents. Particularly preferred for the
crystallization are polar solYents,'auch as sﬁort-chuin
alcohols, that is to say methanol, ethanol, p=propahel
or isopropanols Other solvents au{tablo for'the crys-
tallization of the triesters 1X are mixtures of organise
solvents with poiar inorgaﬁic or organic solvents, for
example tetgahydrofuran-ngthanol, tetrahydrofuran=

water, ethano-water, and isopropancl-waters
The triesters IX which have been purified by

1

- 16 =
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eiﬂgle or, where appropriate, multiple tecrystallie
zation are returned to the triols VI by hydrolysis

or transesterification of the three O-acetyl groupso

A multiplicity of types of ester cleavages
are known in organie ehemistry. TFor the preparation
of the triols VI from the triesters IX mention mdy
be made of the transesterificationm of the acyl groups
in the presence of methanol and catalytic amounts of
sodium methanolate, which is known as the ZEMPLEN hye

drolysis in organic chemistry.

The third reaction step in the preparation of
the compounds according to the invention, of the fore
mula i, eomprises the selective cleavage of the proe
tective group of the 2-amino 5roup‘on the sugar in the
corpounds of the formula VI. In this reaction, partie-
cular care has to be taken that there is no simulta=
neous elimination of the l-amido or of the l-carbamido'or
of the 1-(l1kyoxyoarbony15nido) group on the sugar in

the compounds of the formula VIo

The benzyloxysarbonyl groﬁp, which is prefere
ably used; on Cw2 of the aminohexose can be quantitaw
tively and selestively cleaved, with retention ef the
l-amide,lwsarbamide or l-alkoxycarbonylamido groupe
under the conditions of hydrogenolysis, This hydree
genolysis provides the glycosylamides, glycosylureas

or glycosyficarbamates with a free 2=-amino group on the
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sugar with the following structural formula X

HO-CH

//CO—X-RZ
N‘\~R1 .
(x)

HO
HO NH,

with the abovementioned meanings for Rl, R2 and X.

Examples of suitable catalysts for the hydro-
genolysis are noble metals such as platinum or pal=-

ladium which are adsorbed onto active charcoale

Palladium/charcoél (5% or 10%) is preferably
used. The hydrogenolysis can be carried out under
atmospherie pressure or pclevated pressure in a suit-
able pressure vesscle Inert solvents are suitable as
solvents for the hydrogenation, such as, for example
alcohols such as methanol, ethanol, propanol, ethers
such as tetrahydrofuran or 1,4~dioxane, or carbdoxylie
acids such as acetic acid, er mixtures of the said
golvents in question, where appropriate with addition
of water or dilgte acids such as hydrochloric acid or
sulphuric acid. Of course, when acids are added the 2~
amino—z-deoxy-glycosylamides,—carbémates and -ureas
according to formula X result as the ammonium salts of

these acids.

-~ 38 =
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The t-butyloxycarbonyl protective group, which
is likewise preferably used, in the compounds of the
formula VI can be cleaved by methods known from the
literature using material acids such as hydroehlérie

acid or sulphurie aeid,

In this case too, the 2wamino=2 =deoxy-glyco=
sylamidesg -carbamates and -~ureas of the formula X
are selectively obtained, and they then result as am=~

monium salts of the acids used for the cleavageo

The fourth reaction stap for the syntheais of
the compounds according to the javention 4 of the forw
mnula I,'conprises‘the linkage of the aminoglycosyle
amides, amides, «carbamates of-ureas according to
formula X, or of their salts, with a suitable amino

aclid derivatives

Suitable amino acid derivatives are Ne<blocked

amino acids XI

noac-cnun-nlu (x1)
v
R7 R8

R’ having the abovementioned meaningsy

R8 representing hydrogen or methyl, and

th representing a protective group vhich is

customarily used in peptide aynthesis and ceam

be selectively eliminated again while retaine

- 19 -
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ing the peptide bond.

The protective groups for the amino group in fore
mula XI which are preferably used are the above=
mentionedg and the benzyloxycarbonyl or tebutyloxye

carbonyl group are particularly preferred.

The Linkage of the 2=amino~2~deoxy-glycosyle
amide, ~carbamate or ~—urea of the formula X with an
amino acid derivative of the formula XI can be care
ried out by conventional me thods of peptide synthew
gis (Eo Wunsch et al.: Sthese von Peptiden (éyntﬁeeia
of peptides) in: Metheden de Orge Chemie (Methods of
Orge chemistry) (Houben-Weyi) (Es Muller, Editor). Vol.
XV/1 and XV/2, 4th Edition, publishea by thieme, Stutte

gart (1974),

Examples of conventional préccéses are the eon=
densation of the amino grdup in the compound of the
formula‘X with an amino acid derivative XI in the pre-

‘gence of'yater-removing agents, for example dicycloé‘

hexylcarbediimide or diisopropylcarbodiimide,

The condensation of the compounds of the formi=
1a X with those of the‘formula XI can also be carried
out when the carboxyl group is activateds A possible
activated carboxyl group is, for‘;iigplo, @ﬁ acid ane

hydride, preferably a mixed anhydride, such as an ache

tate of the acidy or an amide of the acid, such as
'

- 20 =
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an imidagolide, or an activated estero Examples of
the activated esters are cyanomethyl esters, penta-
chlorophenyl esters, and N-hydroxyphthalinide esterso
Activated esters can also be obtained from the aeid
X1 and N-hydroxyauccini-ido or 1-hydrox§benzothi‘zole
in the presence of a water~ removing agent, spuch as

carhodiinidoe .

Thé derivatives of the amino acids are known

and can be prepared in a known mannere

The condensation of the amino compound X with
the optionally activated‘carboxyl compounds XI pro=

vides the peptidoglycol of the formula XII

HO-CH.,
o T - COX-R°
\\Rl ‘ (X3X)
HO Nii-c0-CH-N-B"
W R

with the abovenentioned meanings for Rl, 32. R?,
RB, th and Xo
in a final process gtep for the preparntion of

the compounds according to formula Is the protective

group th in the compounds of the formula XII is eli-~
minatede

Care has to be taken during this that the other

smidey urethane or urea groups present in the compounds
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of the formula XII are not cleaved,

The protective groups Rl“ which are preferw
ably used in the compounds of the formula XII, the
N-carbobenzoxy group and the Netert.=butyloxycarb®o-
nyl group, can be eiliminated while retaining the

amide, urethane or urea groupe.

The carbobenzoxy group can be selectively eli-
minated by hydrogenolysis in the presence of noble mee

tals such as, for example, palladium on charcoal, in a

‘suithble solvent such as ethanol, methanol, glacial

acetic acid or tetrahydrofuran, whether as the pure
gsolvent or combined with one another or with water,
it being possible to carry this out both under atmose

pherie pressure and under elevated pressureo

The tert.~butyloxycarbonyl group le in the com-
pounds of the formula XII can be eliminated by acidoly-
tic processese. Examples of suitable conditions are the
use of hydrogen chloride in suitable solvents such as,
for example, glacial acetic acid, diethyl ether, die-

xane or ethyl acetate, at room temperature.
Processes of this type for the cleavage of the
t-butyl carbamates are known in principle,

The peptidoglycoaylamidos, -carbamates and
ureas of the formula I, which are obiained in this

wanusly are isolated in the form of  crystalline or
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amorphous solids, by processes kmown per se, and
are, if necessary, purified by recrystallization,

chromatography, extractioa etce

The compounds according to the invention, of
the formula I, can also be prepared by a second syse

thetic route with similarly good resultse

This second synthetic rout differs from the
first, which is described above, in that the sequence
of the linkage of the synthons amino sugar, amino
acid, amine Rl-NHZ and carboxylic acid RZ-CHZ-COZ-H,
or carbomic acid derivative RZ-O-CO-halogen, or a
RZ-NGO, with the abovementioned meanings or R and

82, is differeat.

Ia this secomd route,suitable 2-N-(aminoacyl)-

aminosugars of the formula XIII

HO-C

HO OH
(XI11)

HO NH—CO—CH-N—Rlu

] 1
g7 g8
with the abovementioned meaning for R7 and Rs, and ia
which th represents an amino protective group knowm
in peptide chemistry, preferably the bengzyloxycarbonyl

or the t-butylcarbonyl group, are used as the starting

somponent,
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Tge preparation of 2-aminoacyl-aminosugars
this type is known in principle (for example

MIYAZEKI, et al, Yakugaku Zasshi, 100 (1980) 95).

Tye compounds of the formula XIII which are
thus obtained are then condensed with amino compounds
of the formula III to give glycosylamines of the gene-

ral formula XIV

HO-CH

2
HO — NH~R™
(xIv)
HO NH-CO—CH—N-th
] 1
R’ R8

Rl, R7, RB and le having the abovementioned meaning.

All the processes described above for the pre-
paration of the compounds of the general formula Iv
can be used for the preparation of the compounds of

the general formula XIV.

The compounds of the formula XIV are then ree-
action either with the abovementioned carboxylic acid
derivatives V or with halogenoformie esters VII or
with organic isocyanates VIII to give the 2-aminoacyl)
aminoglycosylamides of the formula XII (X = -CHZ-) or
the -carbamates of the formula XII (X = =0~) or the
ureas of the formula XII (X = «NH «). These acylation

reactions can generally be carried out by the processes

- 21} -
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described above for the reaction of glycosylamines

with carboxylic acid or carbonic acid derivatives.

The intermediates XII which are obtained in
this way can be purified by the abovementioned phy=-
sical purification method. However, it is preferw
able to convert the compounds XII, by the methods of
O-acylation described above, into the tri~O-acetates

or the tri-Owbenzoates of the general formula XV,

—O-CH

‘Q (co -X-R% (xv)

NH-CO-CH=-N~R
R7 R8
. 1 2 7 .8
with the abovementioned meanings for R"y Ry R'y R

1k

2>, &' and xo

Tpese eompounds can readily be crystallized,
preferably from polar solvents such as methanol or

ethanol, and thus purified,

The purified crystalline derivatives XV are
then converted into the triols XII by the abovemenw
tioned methods of ester hydrolysis, which are widely

used eapécially in sugar chemistry, .

The final eldmination of the protective groups

in the amino acid in the compounds of the formula XII

- 25 ®



has already been described above for the preparatiom

of the compounds of the formula I.

The processes according to the invention for
the preparation of the compounds of the formula I can be

represented diagrammatically as followss

Igt Process

HO-CH
© 2
HO OH
HO NH—RlO '
1
I HZ-R
£\ 4
I1I

2
nn-co-cnz-n2 R12.C0=0~R" R2-NCO
VIII
V4 : \V4
v VII

- 26 o



J ‘
¥ HO-CH, -
2 o co-x-Rr?
N/
HO VI VI
| g1
44 H (X = 0) | (X = NH)
N 10 VI
R (x = CHy)
R13—-O-CH ’ R O~ acylation
2 2 -
Chro~ 13 O  LO-X-R ‘
R -0 ~N X (X = <CH,~-, -O~, —NH-)
mato- g , <
graphy R13—O NH-r10

1) crystallization

2) hydrolysis

N’
2
. i CO-X-R
>0 /
B -N VI (X = —CHZ—, -O-, -NH-)
. ; “R
’ 1, . 10
: x HO WH-R
- l/el.imination of Rlo
HO- -N X (X = -'CHz". "O"r '-NH"’
. 7 !
BO NHZ
, 1
H02C~{a'}i~l‘i$—R4 (peptide synthesis?
H7 1’18

-
&
oo
4
W
{a)

|
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of R13)4

acetylation (introduction

eq.-

XII (X = "'CHz-' - N}

o _CO-X-R°
HO N
N1
/ R
Ho NH
| 14
CIFQH—N—R
|
R7 RB
J’etimination of R (eg.
0+
-y 5 ,COX-R
—N
HO ~p
HO |
CﬁFCH—yH
| .8
r’ R
2130-Cﬁ2 /‘; hydrolysis
-0 CO-X-R
N R'
13
R )Fq
‘—M%—R14
L}
R R
23 62

14 .
sdrogenation)

-

I X-= "C.Hz—v -0, O
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2nd process

HO-CH
2y o
H XTII
HO NH i
i 14
CO-CH-N-R
LI
R TR8
1. l + TII
HO-CH
- 2y70 9
HO- “H-R XTIV
HO KH
! 14
QO-CH-N-R
[
R’ R8
v J,VII VITI
v
HO-CH
_ 2y—0 . ,COX-R
N XTI (¥ = - -
HO . (X = ~CH,-, ~O-, ~N)
Ve
cr»gzk?-n14
R’ RSB
74N
XV ~.
> 1

lLe A 23 620
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The invention also relates to salts of the
compounds of the formula I. These are primarily
the non-toxic salts which can customarily be used
in pharmasy, for example chlorides, acetates and
lactates, or inert salts of the compounds of the

formula I.

The compounds of the invention exhibit a pro=-
pounced resistance -increasing action. It has been
found that the class of compounds increases, in an
antigen specific manner, the antibody synthesis by
the immune system, and, moreover, potentiates the
none-specific tesistan?e inherent to the host. These
results were obtained using the following design of

experiments,

Increase in the primary humoral immunity in-

vitro towards sheep erythrocytes (SE)o.

1t is experimentally possible to induce in

vitro the development of a humoral immune response

with heterologous red blood cells by primary immuni-
gzation of mouse spleen cells in suspension cultures

(ReIo Mishell and ReW. Dutton, J. Exp. Med.126, 423
(1967))o
For this purpose, Balb/c mouse spleen cells

are cultivated for five days in the presence of an~-

tigen (SE) and test substance. The cells are harvest-
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ed, washed and platid out together with the antigen

and complement in semi-solid agar and incubated at

37°C for two hours (N.K. Jerme, A.A. Nordim and Co
Henry, 'Cell bound Antibodies", eds. Amos and
Koprowski, Wister Inst. Press, Philadelphia, USA, pp

109 (1963)). The antigen-sensitization of mouse Lympho=
cytes in the primary culture Leads to synthesis and re- ’
Jeased of antibodies. The specific antibodies which

are secreted bind to the presence of conblement (plague
formation). Substances of the present class of compounds
are able to increase, as a function of the dose in the

range 0.3—100/ug/ll, the number of anti-~body-formimg cells

(Table 1)o

Table 1t Action of various selected peptiglycolipid
analogues of the present class of compounds

on antibody ayntheais‘ig vitro

Substances Antibody-secreting cells/culture as a funct=

jon of the dose ’ug/ml)

Example Noo © 1 3 10 30 100
M61 1595 2600 2190 7380 10,200 9920
M 34 1710 2450 5700 8260 6240 10,640
M 66 1710 1390 3480 6160 7600 8640
M 51 1710 1260 3560 5560 7600 s.d.h)
M 54 1595 1910 2230 6160 6460 2edo’)

1) not donme
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Increase im the primary humoral immunity im

vivo towards the soluble antigen ovalbumin.

NMRI mice were jmmunized subshtaneously (8+Co)
with a suboptimal dose of antigen (1/ug/anila1, day
0)es With auopfimal antigen stimulation, only a small
pumber of Lymphocytes of the animals are stimulated
to synthezise antibodies. The additional treatment
of the animals with compounds of the said examples of
the présent {nvention is able significantly to increase
the antibody titre in the serum of the amimals on single
subcutaneous administration of 0.3=30 mg/kge The deter-

mination of the antibody tetre is carried out by indi-

' rect haemagglutination on day 10. The effect of the

trodtﬁent is expressed by the geometric mean of Lo;2 of

the tetre (Table 2)o .

In contrast to other jmmunostimulants, for exam=
ple bacterial, such as LPS from Gram—-negative bacferia
the immunostimulant effect of the said compounds is an~
tigen;dependent, that is to say surprisingly the subse
tances bring about an increase in antibody synthesis
only in association with an antigenic stimulus ( in
this case SE or ovalbumin). 1In contrast to the convent~

ional immunostisulante mentioned, they have no mitogenic
propertieso

The compounds according to the invention alse

bring about an increase in the state of activity of
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macrophages in vitro and in vivo. The increased
state of activation can be detected by the imcrease

in the antimicrobial efficiency of the macrophages

in vitro.

Table 2t Adjuvant action of various compounds
according to the invention in vive, with
the solible antigen ovalbumim as example

Haemagglut. tetre (Logz)

Substances Doss (mg/kg)

Example Noo 0 3 10 30

M 17 ko2 b)) 5.6 6.6

M sk 4.8 5.07) 6e2 742

M1 Sob bolbt) Gt 706

M 4o2 5.6 564 646

M 66 4.0 6.2 6.6 7e2

M 7“ . hol 5.8 6.6 7.0

1)’not significants

the other figures show significant increases

(p & 0.05)

The compoumds according to the invention are
able, on the one hand, to increase the immunogenicity
of an antigen when mixed with jt and, on the other

hand, to increase the iimunological reactiviﬁy of the
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treated

organism on syetemic administration. This

entaile the substances mentioned being able to

agtivate the lymp

ho=cytes which are responsible for

the formation of antibodies.

Thus, the new

compounda can be used as adju-

vants mixed with vaccines in order to improve the

success

of vaccination and to jncrease the protecte

ion conferred by {mmunity against infection by bae=

terial, viral or paresitic pathogens.

Furthermore,

the compounds described are suit~-

able, when mixed with a very wide variety of antigela.

as adjuvants

paration of antisera for th

pDescription of Expefiments

jn the experimental and industrial pre-

erepy and diagnosise.

Adjuvants action on administration of virus vaccines

Herpesvirus vaccinet?

Rabbit ki

dney cells were cultured by the methed

of NeJo Schmidt (in: Viral, Rickettsial and Chlamydial

Infections, B.H. Lennette and NeJ. Schmidt, Editors, p

89, American Public

Heglth Association, Inces washington

1979) with Minimum Essential Medium Eagle (MEME) and

10% calf eerﬁn as the nutrient medium, As soon as &

confluent

infected vith herpes simp

hours &

gell lawn had formed o the cell cultures were

lex virus type I (ASV I). 48

fter the jpfection, cell cultures and nutrient

3k
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nedium were frozen at -80°Cc, thawed and centrifuged
at low speed. The cell culture supernatant, which
contained 107 CCInsol), was removed and frozem at

«80°C until usedo

The methed of Spear et al. (Journal of Viro-
logy 9, 143-159 (1972)), with modifications, was

used for the purification of H8V I.

Cell eulture supernatants sontainimg HSV I were
pelletted by ultracentrifugation (4°C) at 40,000 rpm

im a T145 rotor for one hours

The virus-containing pellets were taken up in

a small volume of 0.01 M tris buffery, pH 754 and

1) Cell-culture infectioms doses

sonicated (5x, 2 secy Brnasom Sonifier).

The sample was adjusted to 50% suscose (W/w)g
apd 10 ml portions were placed in 38 ml centrifuge
tubes for centrifugation in a swW28 rotor. The dis~
continuous gradient was prepared by the method of

Spears (see above), centrifuged and harvested,

The subsequent concentration of the virus by
ultracentrifugation was carried out via a suprose

pad which mas adjusted to 1 M ureeo

The resulting pellet was taken up in 0.01 M

tris is buffer, pH 7.4, sonicated end adjusted to an

extinction EZBO of about 2=-3 mg/mlo
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The viral "envelope' antigen (EAG) was then
isolated from the purified virus by modification
of the methods of Klein et al. (Archives of Virolo=
gy 68, 73-80 (1981). pPurified virus with an extince
tion of E280= 2.8 mg/ml was adjusted to 1% triton-x=
100, and incubated at 4°g overnight., The detergent-
treated virus was placed on a potassium tartrate gra-
dient (5-40%) in 0.0l M tris buffery pH 7.4, and cen=

trifuged in a SW28 rotor at 28,000 rpm for 18 heurs.

Samples from the upper third of the gradient,
with an absorption greater than 0.1 at 280 nm, were
combined, concentrated by vacuum dialysis, dislyzed

against PBS, and frozen at =80°C until usmed.

The complete HSV I obtained from the rabbit kide~
ney cells was inactivated at 60°c for tour hours. The
complete, jnactivated HSV 1 and the EAG were used for

{mmunixation of mice against infection with HSV 1o

Pseudorabies virus vaccine:

pseudorabies virus was cultured by the method
of E.A. Rollinson and G. White (Kntimicrob. Ag. Chemo-
ther, 2k, 221-226, 1983) iA PK=15 cells, an established
cell line from pig kidneys, which were obtained from
the American Type Yulture Collection, Wwashington, with
MEME and 2% gerum from nevbdrn calves as the nutrient

mediume, As soon as cell damage caused by viruses ap-



-

peared, the cell cultures and nutrient medium were

frozen at -80°C thawed and centrifuged at a low

speed. The cell culture supernatant, which contaim-
8

ed 10 CCID50 pseudorabies virus, was removed and

frozen at -80°C.

pPseudorabies virus was concentrated and puri-
fied by the method of Ben-Porat et al. (Virology 41,
256-64, 1970): The viral "envelope" antigen (EAG)
was then isolated from the purified virus by the me«
thod of AoS. Kaplan and T. Ben-Porat (Proc. Nat.Acado

Sci.’ UoSeAs _6_§9 799-806’ 19?0)0

The complete pseudorabies virus obtained from
the PK-15 cells was inactivated at 60°c for 4 hourso
The complete inactivated pseudorabies virus or the
EAG‘were used for immunization of mice against infect«

ion by pseudorabies viruso

The immunization of mice was carried out by me-
dification of the method described by E.N. Kitces et alo
(Infection and Immunity Vol. 16, 955-960, 1970). Come
plete, heat-inactivated virus particles or EAG (subunit
vaccine) of HSV 1 or pseudorabies virus were injected im=~
tramuscularly into adult CF-1 mice. The degrees of im=
munization was adjusted so that some of the animals sur-
vived a challenge infection with infections virus which

had a Lethal course in the others.

- 57 =
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The treatment with the said compouuds cau be
carried out intraporitonéally, subcutaneously, ine
tramuscularly or intravenously. This may entail the
compounds being administered either separately or to-

gether with the vaccine,

The challenge infection with infections virus
was carried out intraperitoneally, intracerably or
intranasally 7-13 daye after the immunization. Dead

animals were recorded each day. The observation pew

riod lasted 14 days since experience has shown that

no animal dies from the infection after thiks period.

Differences in the survival rate and survival
time of treated and untreated, immunized animals were

determined. The results are shown in Tables 386,

The compounds according to the invention, of the
formula I, thus ;xhibit a potent adjuvant action can be
used for human and animal virus infections which are
amenable to immunopropylaxis. The use of the said eom=~
pounds is particularly indicafed fo vaccines which
have only low immuhogenicity, for example for subunit
vaccines prepared by genetic engineering or by chemical
means,

The indications which may be mentioned as examples

for the compounds according to the invention are the fole-

lowing virus infections which are amenable to immunopro=

phylasis:

- 38 =
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a) In human medicine:

1qfections with influenza, mumps, measles, rubella,

hapatitis add herpes viruses

b) In veterinary medicine:
jnfections with pseudorabies virus (cattle, pig),
rhinopneumonitiﬁ virus (horase),
and Marek :1rus (chicken),

foot-and-mouth virus (cattle, pig) and

bovine influenza,

This list is by way of example and should by ne

means be roagarded as restrictive,

Table 3: Adjuvant action of substances according te
the invention on administration of a herpes

simplex virus vaccine

ITmmunization: intramuscular

Admipnistration ef _ '

substance: jntramuscular, together with
antigen -

challenge infection: intraperitoneal

Example Survival rate Mean survival rate

Noe in% (n = 10) (days)

M 665) 100 NPT

M 51 90 13.3°

M 74 80 12.8*
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"M 34 80 12,8+

untreated

control a0 963

1) DoselN 10 mg/kg
* p= 0.05-0,0l, The p values were determined by

the test,

Table 4: Adjuvant action of substance M 66 on admi=

nistration of a herpes simplex virus vaccine

Immunization: intramuscular

Administrayion of

substance: intramuscular, togethér with
antigen
Challenge infection: intracerebral
Dose - Survival rate Mean survival rate
(mg/kg) in % (n = 10) (days)
(o] ‘ 0 5.6
12.5 40 10,1*

25 40 9.8*

¢ p = 0,05-0,01s The p values were determined by the
t test.
Table 5: Adjuvant action of substance M 66 on admi-

nistration of a pesudorabies virus vaccine

Immunization: Intramuscular

Administration

- 40
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of substance: jntramuscular, together with

antigen

“hallenge infection: intraperitoneal
Dose Survival rate Mean survival rate
(mg/kg) in % (n =10) (days)

0 60 10,5

1.5 90 13.1

3.0 100 S 14,0*

6.0 100 | > 1hk,0*

12.0 100 N 14,0°

+ p = 0,05 - 0,025« The p values were determined by

the t testo

Table b: Adjuvant action of substance M 66 on admin-

jstration of ,a herpes simplex subunit vaecine

Immunization: intramuscular (80/ug/mouse)

Administratiom

of substance: intramuscular, together with
antigen '

Upallenge infection: intranasal
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Dose Survibval rate Mean survival rate

(mg/kg) in % (n = 10 mice) (days)
0 50 10.6

6 100 > 14.0¢

* P = 0,01-0,005. The p values were determined by

the t-testo

In addition, the new compounds can also be used,
without simultaneous dosage of antigen, to promote
defense reactions, which are already taking place below
the threshold level, in humane and animals. Accordinge-
1y, the compounds are particularly guitable for the
stimulation of the body's own defenses for example in
the case of chronic and acute infections or of select~
jve (antigen-specific) immunological deficits, and of
inborn, as well as acquired, general (that is to Bay
not antigen-apecific)Astates of immunological deficit,
such as occur in the elderly, during the course of
gerious primary disorders and, in particular, after
treatment with ionizing radiation or with substances

having an immunosuppressant action. Thus, the said

‘substances can preferably also be administered come

bined with antiinfective antibiotics , chemotherapeus

tica or other methods of treatment in order to counter=

act damage to the microorganism. Finally, the aubstancen

Il

- l}z -
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which have been described are also suitable for the
general ppopylaxis of infections diseases in humans

and animals,

The compounds according to the invention in-

crease the gurvival rate in the animal model of

'systemic mouse cadidosis and of acute bacterial in=-

féction, and increase the body's own detenses against

chronic persistent infections.

Description of the Experiments

Mice of the type SPF~CFW 1 were infected intra-
venously with 2-6 x 105 Logarithmically growing cells
of candida albicine suspended in physiological saline
solution. The first‘eigns of disease were detectable
in untreated control animals starting with the third
day after infection. The first animals die of acute
renal failure by the fifth day and,as a rule, more
than 80% of the untreated animals have dried by the
14th day after infection. The compounds according to

the invention act in this test to retard the disease,

A significant action retarding the disease was achieved
with, for example, the.compounds according to Example

M 17, M 61 and M 66, when the substances were adminige
tered parenterally (i.p. or 8.C.) 24 hours before the
jnfection in concentrations of 1-50 mg/kg of body

weight,
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A‘statietically significant prolongation of
the survival time of treated animals compared with
the untreated controls was observed. About 50% of
the treated animale survived an observation period
of 14 daysy compared with about 20% of untreated

control animals,

The comppunds according to the invention can
be used by themselves as a propylactic and for conw
trolling exaigtent infections, or in combination
with antibiotie treatment to increase the therapeu-
tic action of antibiotics amd chemotherapeutics (for
examplé penicillins, cephalosporins, aminoglycosides,

etce) in infected humans and animals.

It has been found that intectivus of the mouse
with pathogenic organisﬁs, wihich lead to the death of
the experimental animals within 24-48 hours, can be
treated by a propylactic treatment -preferabiy intra-
peritongal - with 1-80 mg/kg of the compounds acqordu
ing to the invention. This is true for a large number
of Gram-positive (for example Staphylococci) and Gram=
negative (for example E. coli, Klebsiella, Proteus,
Pseudomonas) pathogens. This list is by way of exam-
ple and should by no means be regarded as restrictive
Thus, for example, 40 to 100 % of m?ce which have been in-

feoéed with the pathogenic strain Klebsiella 63 survive

w b4 w
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$his infection after treatment (for exemple 18 hours
pbefore the infection) with 10-40 mg/kg of the come

pounds according to the invention, of Examples M Uy, M 5, M
34, M 92 and M 51, whereas only O to 30% of the untreated

control animals survived.

It was possible to show in another experimen$al
model that fhe therapeutic efficacy of antibiotics e¢an
be increased by the compounds according to the invent-
jons Thus, mice were infected with the strain pseudo~
monae We This infection Leads to the death of most of the
control aniﬁalb within 24 hours. Another group was treat~
ed withjh mg/kg sisomicin 30 hours after the infection.
It was possible to show that the therapeﬁtic efficacy of
the sisomicim could be crucially improved in the test
group which had been treated with the compounds accord-
ing to the invention (for examples see above) 18 hours

vefore the infectidn.

The experimental animals usef for the eperiments
on subacute infection were Cle mice, The groups were
treated with O,1 ml in eaéh case of the spbstances for-
mulated in 3% ethanol, and with the control formulation
(céntaining no substance) in the control groupsy -in
each case three times i.m. The treatment was carried
out 24 hours and one hour before the infection and 2k

hourb after infection. The i.p. infectién with Salmo=
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nella typhimurium strein LT2 and about 5x]05 orgas
nisme/mouse in 0.25 ml corresponded to one LD50.

The course of the infection in the control group

was manifested by a four-day initial phase of the
jnfection in which the animals did not die. This
initial phase of the infection offers the animals
the opportunity to activate cellular immune mecha-
nisms and thus stimulates the non-spcecific resistance
to a latent or chronic infection. About 50% of the
control animals died from day 4 to 12 following in-
fection. The experiment was terminated after an ob~-

servation period of 21 days.

The experimemts were evaluated by comparison of
the control groups with the treated groups. This en-

tailed both the reduced mortality rate and the retard-

‘ation of the start of the morlality phase being used

as criterion for the efficacy of the substances.

The compounds M 1, M 92, M 17 and M 54 showed
both a prolongation of the time before the animals stard
ted to die and a mafked increase in the survival rate,
The effects were observed in the concentration range 1

to 10 mg/kg of body weight.

The further experiments on inbred mice (CBA/J
with mormal resistancé to infection (Ityr) with Salmo-

nella typhimurium show, after subcutaneous or intraperi=-
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toneal infection with 10“-105 colony-forming units,

a chronic cpurse of the disease with appearance of

the organisms in the blood and colonization of the
Liver and spleen. The bacteria are detectable in the
organs for 6-8 weeks, that is to say the infection has

a chronic persistent course,

Mice were allocated at random to groups of five
or ten animals, and were treated, for example with va-
rious doses of the substances M 52 and M 5k (1 x a day)e
A group of mice treated with solvent served as the con-

trole On Prophylactic administration (intrape: itoneal or

_subcutaneoue) of M 52 on days =4, =3, -2 and -1 before

the inoculation of the pathogen, the organism counts in
the Liver 21 days after the infection were found to be

reduced by 90% compared with the controlss

The substance M Si, for example administered in-
traperitoneallylduring the infection on day +3, +4, +5 and +6,
l1ikewise brought about a reduction of about 90% in the
organism count in the liver on the seventh day after infect-

ion,

_Untreated mice infected with salmonella show a sup-
pression of the T=cell-mediated immunity from the second
week after administration of pathogen, which is detact~-
able by the reduced rate of incorporation of 3H thgmidine:

into the deoxyribonucleic acid of their spleen Lymphocytes
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on exposure to the mitogens phytohaemagglutinin (PHA)
and concanavalin A (Voﬁ A)e. *ollowing prophylatie
treatment of the animals with one of the substances
according to the invention, for example M 52, the sup-
pression of theT-cell-mediated immunity brought about
by the infection was markedly Less than in control ani-
mals. The ability of the spleen Lymphocytes to be sti-
mulated reached values which are obasrved in non~-infect-
ed animals., These effects were obsgrved at a dose of 5
mg/kg of body weighto Without infection, no increase
in the proliferation of spleen Lymphocytes was detected.

with M 520

Althoﬁgh compounds of the type described displ?y
their potentiating action in the mouse following, for
example, merely & single dose of 10 mg/kg i.p. or oral-
1y, no toxic effects are observed even of administra-
tion of 100 mg/kg. The said substances are thus well

tolerated.

The pharmaceutical products of the present invente
jon are preferably tablets or gelatine capsules which
contain the active compounds together with diluents, for

example lactose, dextrose, BUCT0o8€, mannitol, sorbitol,

“or cellulose, and/or lubricants, for example diatomaceous

earth, talc, stearic ackd or salts thereof, such as mag-

nesium or calsium stemrate, and/or polyethylene glycol,
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Tablets 1likewise contain binders, for example mag-

pesium aluminum silicate, starches, such as maize,

wheaty rice or arrowroot starch, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose and/or
polyvenylpyrrolidone, and, if desired, disintergrants,

for example starches, agar, alginic acid, or salt

thereof, such as sodium alginate, and/or effervescent
mixtures, or adsorbents, pigments, flavourings and -~
sweeteners., Injectable products are preferably isoto-

nic aqueous solutions or suspensions, Suppositories,
ointments or creams are primarily fatty emulsions or
suspensions. The pharmaceutical products can be steriw
lized and/or contain auxiliaries, for example preser-
vatives, stabilizers, wetting agents and/or emulsifiers,
solubilizers, salts to regulate the osmotie pressure and/or
buffers. The present pharmaceutical products which,if
desired, can contain further pharmaceutical products wﬁich
if desired, can contain further pharmaéeutically valﬁable

substances, are produced in a manner known per se, for

example by conventional mixing, granulating or coating
rocesaes, and contain from about OC.1% to about 75%, in

particular from about 1% to 50%, of the said active compoundse.

T, e products of the present invention which are admiw

‘nistered orally can also be provided with a coating which

is resistant to gastric juiceo

- 49 =
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The compounds according to the invention can
be used as resistance-increasing and immunopotentiat~
ing agents for the treatment of chronic and acute in-
fections (for example bacterial, viral and parasitic)
and malignant tumors. T,ey can likewise be used as adju-
vants for vaccination, for the stimulation of phagooyto-

sis, and for modulating the defense and immune systems,

T.e oeffect of long-term treatment on immunologi-

h
cally mediated processes using the model of adjuvant-

induced arthritis,

In a 30-day experiment, the effect of susbtances
of the present class of coﬁpounds was investigated in
the model of adjuvant-induced arthritis of the art
(Pearson, C.M. and F.D. Wood, Arthi, Rheu. 2,440(1959)),
a model of chronic inflammatation with, according ( T-

lymphocytes) componento

On daily sugcutaneous administration over a pe-
riod of 20 days, the suﬁstances of the preseht compounds
according to the invention markedly suppress the lesions
on the paw (primary lesion) injected with complete Freundt's
adjuvant(CFA); the active substance M 66 may be mentioned

as an example of the peptidoglycolioid abalogoues.

The systemization of the disease taking place after
10 days, measured by the unafflicted rat paw (secondary lesion)’

cpuld be significantly suppresaed by M 66, and was alo resw

- 50 =
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trained over a period of 10 days after discontinua-

tion of the treatment,

Accordingly, the compounds exhibit properties
which make them valuable for treatments of iimuno-
logically related processes associated with chronic
jnflammations (for example diseases of the rheumatic
type) and immunological dysregulations (certain types

of immunodeficiency)e.

Examples

A. General method for the preparation of Nes( 2

benzyloxycarbony1amino—2-deox13$-D-glucogy~

ranosyl)=-alkylamine IV

A mixture of 10 mol of 2-~-benzyloxycarbonyle

amino -2-deoxy «D~glucopyranose (11) (preparations E.

Chargaff and M. Borarnick, J. Biol. Chems 118 (1937)
421) and 20 mmol of alkylamine III was dissolved in

60 ml of hot methanol, and the solution was stirred
under reflux for 3 hre After cooling to room tempe-
rature, the solvent was pemoved in vacuo. The temaine
jing residue was dissolved in 60 ml of dimethylforma-
mide, and the solution was extracted five times with
20 ml of n~hexane each time. The DMF solution was

used for the Neacylations without further mahipula—

tions. .
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The N-(2-benzyloxycarbonylamino-Z-deoxy-?-D-

galactopyranesyl)-alkylamines (IV) were also pre=

pared by the same method.

B, General method for the preparation of Ng2-

benzyloxycarbonylamino-andeoxy-B—DnglucOQy-

ranosyl)~Nsalkyl-carboxamides (V1) (x:cnz)

11 = =0QH) were

11 mol of carboxylic acid (V, R
dissolved in 15 ml of absolute tetrahydrofuran and,
after addition of 10,5 mmol of ethyl chloroformate
and 10.5 mmol of triethylamine, the mixture was stir-
red at temperature for 1 h. Tye ammonium salt which
formed was filtered off with suction and washed twice
with 3 ml of tetrahydrofuran each time. The combined
filtrates were added to the solution of the glycosyls
amine (IV) prepared by process Ae The combined solu=
tions were stirred at room temperature for 4 h, The
mixture was evaporated under high vacuum, and the re-

sulting residue was purified by column chromatography

(mobile phase dichloromethane/methancl = 203l).

Starting from the Ne(2-benzyloxycarbonylamine«
Z-deoxy—P-D galactopyranosyl)—alkylaminea (IV), the

corresponding N-(Z-benxyloxycarbonylamino-z- deoxy=

B-D-galactopyrano-yl) «Nwalkyl-carboxamhdes VI (X =

=
CHZ)‘ were preppred by the same me thods.

T
BAD ORIGINAL

e

- 52 =
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C. General method for the preparation of the

Neo(344,6,=trie0-acetyl=2-benxyloxycarbonyl-

amino~2-deoxy=p=D=gulocpyranosyl)=N-alkyle
I

carboxamides EX (X= —CHZ)

The N—(2-benzyloxycarbonylamino-z-deoxy-P-D~
glucopyranosyl)~N-alkyl-carboxamides VI (X = CHE),
which were psepared by the general method B, were dis-

solved, without previous purification by chromatography,

in 30 ml of pyridine and, after addition of 20 ml of acetie

anhydride, heated at 50°C for 30 min. After the mixture
had been @oocled to room temperature, it was evaporated
in vacuoe The residue was taken up in toluene and evaw~
porated several times. The residue was dissolved in 50
ml of dichloromethane, and the solution was filtered
through 5 g of silica gel 60 (MERCK). The filtrate

evaporated in vaeuo.

The residue was dissolved in hot methanol, and
crystallized at room temperature. The resulting crys-

tals were recrystallized from methanol.

-

The N-(3,4,6~6-tr1-0-acetyl-z—benzyloxycarbonyl—

amino-Z—deoxj-Pun— galaétOpyranosyl)-N-alkyl-carbOu
amides IX (X = -CHZ) were prepared analogousiy from
the N-(2-benzyloxycarbonylamino—Z-deoxy-P-D-galqcto—
pyranosyl)—N—alklecarboxamides VI (X = CHZ) by reae-

tion with acetic anhydride and pyridine,
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D. General method for the preparation of the

Ne=(2=benzyloxycarbonylamino=2-deoxy=p=Dew
1

glucopyranosyl)=N=alkyl-carboxamide VI(X =

—CHZé) from the corresponding tri;o-acetatea
IX (X = =CH,-)

10 mmol of the N=(3,4,6,=tri-Owacetyl-2-benzyle
oxycarbonylamino—z—deoxy-PnD-sl“copyranoayl)hN~a1ky1~
carboxamides IX (X = -CHZ—) were dissolved in 50 ml of
absolute.methanol, and 0.5 ml of 1 N sodium methanel-
ate was added. The mixture was heated at 50°C for 30

min, then eooled to room temperature, and neutralized

with Levatit ® sc 108 (#* form) ion exchange resin.
The ion exchange resin was filtered off, and the filw
trate was evaporated to a syrup.

From the Ne(3,446-tri-O~acetyl-2-benzyloxy=
carbonylamino~2-deoxy-F-D-galactopyranoayl)-N—alkyl

carboxamides IX (X = ~CH2-) were prepared analogously

by transesterification the corresponding N~(2«benzyl=-

oxycarbonylamino-Z-deoxy-p-D-galactopyranonyl)-N-

|
alkyl-carboxamides VI (X = -CH2~)°

E. General method for the preparation of the

O~alkyl Ne(2-benzyloxycarbonylamino=2e

benzz}gxycarbonylamino-2~deoxye?-D-ggpcoé

pyranosyl)=N-alkyl-carbamates VI (x = 0)

- Su -
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10 mmol of the N=(2-benzyloxycarbonylamino=2-
deoxy-F-D—glucopyranoayl)-alkylamine IV, prepared by
method A, were dissolved in 20 ml of absolute tetra-
hydrofuran, and 10 mmol of potassium carbonate were

added.

While stirring, 10 mmol of alkyl chloroformate
ViI, diesolved in 10 ml of absulute tetrahydrofuran,
were added dropwise. The mixture was stirred for up
to 1 h, and then filtered, and the filtrate was evap-
orated in vacuo. The residue was purified by column
chromatography: (mobile phase dichloromethane/me thaw

nol = 10:1),

From the N-(2=benzyloxycarbonylamino-2«deoxy-

F—D—galactopyranosyl)- alkylamines IV were prepared

analogously the corresponding Onalkyl-N-(anenzyloxy-
carbonylamino-z—deoxy-E—D—galactopyranoayl)-ﬂ-alkyl—

carbamates VI (X = O)e

Fo General method for the preparation of the

Nu(2—benzyloxycarbonylamino-Z-deoxy-pan
1

glucOpyranosyl)-N-alkyl-N'-alkylureas Vi

(X = 10 mmol of the Ne(2-benzyloxycarbonyle
amino—2~deoxy-Funnglucopyranoayl-alkylamine IVy pre=
pared by method A, were dissolved in 20 ml of absolute

tetrahydrofuran and 5 ml of methanol., While stirring

this solution, a solution of 10 mmol of alkyl isocya=
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nate VIII in 10 ml of tetrahydrofuran was added drop-

wise. The mixture was stirred-at room tcmperature for
2 h and then evaporated in vacuo. The resulting syrup
was purified by chromatography on gilica gel, (Mobile

phase dichloromethane/methanol = 15:1).

From the N—(2~benzyloxycarbonylamino-z-deoxy-r—

D—galactopyranosyl)-alkylamines IV were prepared ana-

logously the corresponding N~( 2-~benzyloxycarbonylamino~

-Z-deoxyuB-Dugalactopyranosyl)-Nnalkyl-N'-dlkylureaa VI

(x = -NH-)O

G. General method for the preparation of the N=-

:(Zuamino-z-deoxqu-D- glucopyranosyl)-N-alkyl—

carboxamides X (X = -caz)

10 mmol of the Ne( 2=benzyloxycarbonylamine-2«
deoxy-B-D—glucopyranosyl)-N-alkylcarboxamides VI (X =
were dissolved in 20 ml of tetrahydrofuran, 20 ml of
methanol and 4 ml of glacial acetie acid, and hydro-
genated under atmoapheric pressure in the presence of
500 mg of 10% palladium/charcoal. After uptake of hy-
drogen was completey, the catalyst was filtered off,
and the filtrate was evaporated in vacuoe The resulte

ing product was obtained as the acetic acid salt.

Form the N-(2-benzyloxycarbonylamino-Z»deoxy-F-

D-galactopyranosyl)-Néalkyl-carboxamides VI (X sCHz)

were o¥tained analogously, by hydrogenation, the cor~

- 56 =
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regponding N-(2~amino-2-deoxy-PuD-galactopyranosyl)

~N~alkylcarboxamides X (X = -CH2~)o

Ho General method for the preparation of the

O-alkyl N~(2-amino-2-deoxy-P-D-glucopyranosyl)
1

N~alkyl-carbamates X (X = =0=)

The hydrogenation of 10 mmol of O-alkyl N=(2w-

benzyloxycarbonylamino-a—deoxy-F-D—glucopyranosyl)-N~

alkyl=carbamate VI (X = 0) was carried out as describ-

ed under Go
From the O-alkyl N-(2-benzyloxycarbonylamino—2-
deoxy-F-D-galactopyranosyl)-N-alkylucarbamatee VI (X=

~0=) were prepared analogously, by hydrogenation, the

corresponding O=-alkyl Ne( 2~amino=2=deoxy=B=Dmgalacto=
' .

pyranosyl)=N-alkyl-carbamates X (X = =0=)o

I, General method for the preparation of the Ne

(Z-amino-z-deoxy-B-D-glucopyranosyl)-Nualk[lp'

]
Nealkylureas X (X = wNH=)

The hydrogenation of 30 mol of N~(2=-benzyloxy=
éarbonylamino-z-deoxy-B—D-gLucopyranosyl)-N-alkyl—N'~
alkylurea VII (X = -NH-) was carried out as described

under Ho

From the N-(2~benzyloxycarbonylamino-2~deoxy-
P-D-galactopyranosyl) =Nealkyl=N'=alkyk-Ureas V1 (X =

=NH~) were prepared analogously the corresponding Ne }
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(2-amino-2-deoxy—p-D—galactopyranosyl)-N-alkyl-N'-
P

alkylureas X (X = ~NHw) o

J. General method for the preparation of N

(2-(Z—benzyloxycarbonylamino—acylamido)-

-deoxy-B-D-hexopyranosyl)-N-alkyl—carbo-

xamides XII (X = -CH2-), O~alkyl carbae

mates XIT (X =,"°“) and N'-alkylureas

XII (X ) =NH=)o

10 mmol of the N-benzyloxycarbonylamino acid
XI were dissolved in 30 ml of absolute tetrahydro=-
furan, 12.5 mmoi of N-hydroxysuccinimide were adddd,
and the mixture was cooled to 0°c. After addition of
10,0 mmol of dicylohexylcarbodiimide, the mixture
was stirred at 0°C for 3 h and then at room temperae
ture for 1 h, The precipitated usrea was filtered off
with suction, and the filtrate was added to a solution
of 9.5 mmol of amino compound X in 50 ml of absoulte
tetrahydrofuran and 9.5 mmol of triethylamine at 0%,

The mixture was alowly warmed to room temperaw
ture, and stirred at room temperature for 2 h. The
mixture was evaporated in vacuo, and the syrupy resi-
due was diasolved in 200 ml of dichloromethane and 40

ml of 2—pro§anol, and the solution was extracted seve-

.ral times with 60 ml of 5% strengfh aqueous sodium chlo~-

ride solution each time,
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Thé organic phase was dried over magnesium sul=~
phate and evaporated in vacuo to a syrup. The syrup
was separated by column chromatography on silica gel
60 (Mobile phase dichlorome thane/methanol/aqueous am=

monia = 20: 1/5:1).

K., General method for the preparation of the N

(344,6=trimO-acetyl-2-(2-benzyloxycarbonyl-

aminoacxlamido)-Z—deoxy-Fngggxoperqusyl)-N~

alkyl -carboxamidesXV (X = -CHZ), O-alkyl

carbametes XV (X = -O-) and -N'-alkylﬁreas Xv
i

(X = ~NHw=) p "

The glycopyranosylamides, carbamates and -ureas
XII prepared by general method J were, before the éhron
matographic purification step described there, dissolv-
ed in 50 ml of pyridine and 30 ml of aceike anhydride,
and the solution was heated at 40° for 1 h. 100 @1 of
ice-water were added to the mixture. The organip subs-
tance was extracted with 150 ml of dichloromethaney and
then the dichloromethane-phasé was exhaustively extracted
with 1 N hydrochloriec acid, then with satufated aqueous
sodium bicarbonate and finally with water, and was dried
over magnesium sulphate. The dichloromethane phase was
evaporated, and the remaining syrup was dissolved in

hot methanol. Co . Ce N

1

The tri-O-acetates XV crystallized on cooling slowly

{
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room temperature or to 10%.

L. Ueneral method for the preparation of come

pounds XII by Qudeacylation of the tri-0=-

acetates XV:

10 mmol of the tri ~O—acetyl~glycopyranosyl-
amides XV (X = -CHZ—), carbamates XV (X ==0=) or =
ureas XV (X = «NH=) were dissolved in 20 ml of abso-
Jute tetrahydrofuran and 30 ml of absolute methanol,
and after addition of 0.2 ml of 1 N sodium methanol~
ate solution the solution was heated at 50o for 1 ho
The working up of the reaction mixtures was carried out

as described for method Do

M. General method for the preparation of ths N~

-(2—(2-aminoacylamido)—2-deoxy-B-D-hexopyra~
‘ \

nosyl)-N—alkyl-carboxamides.I (X = -cnz-, R3=

Rh - R = -H), O-alkyl-carbamates I (X = =O=y

L}

R3 Rl+ = R5 = «H) and N'=alkylureas I (X = NH=

R = Ru = R5

W

"H)o

10 mmol of the N-(2-(ZQbenzyloxycarbonylamino)—
acylamido —2—deoxy-F-D-hexopyranosyl)-N—alkylp&arboxy-
amides XII (X = -CHZ-), 0-alkyl-carbamates XII (B w=0w)
or -N'-alkylureas XII (X = ~NH=) were dissolved in 50
ml of tetrahydrofuran, 50 ml of methanol and 10 ml of
glacial acetic acid; and hydrogenatibn was carfiéd out
under atmospheric pressure in the presence of 1.0 g of

§
1
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10% palladium/charcoal. The mixture were worked up

ag for method G.

The following compounds of the general structure

IV were prepared by the method detailed under A:

A.l N-(2-benzy1oxycarbonylamino—2-deoxy-P—D-glucopy~

ranosyl)octylamine.

A2 N—(2-benzyloxycarbonylamino-Z-deoxy—P-D-glucopy~

ranosyl)-decylamine

Ao3 N-(2~benxyloxycarbonylamino—2-deoxy-p-D:glucppy-
ranosyl)dodecylamine
AL N-(2-benzyloxycarbony1amino-Z-deoxy—F-D—glﬁcopy-

ranoxyl)tetradecylaﬁine

AeS N—(2—benzyloxycarbonylamino—2~deoxy—E—D—glucopy~
ranosyl)~hexadecylamine .

Ao6 N-(2—nenzyloxyéarbonylamino-Z-deoxy-PJD-gluc§pyJ
ranosyl)~octadecylamine |

A;7 N—(2-benzyloxycarbonylamﬁno-é-deoxy-?-Déglucopyr
ranosyl)eicosylamine

Ao8 N-(2-benzyloxycarbony1amino-2~deoxy-Y-D-galacto-
pyranosyl)decylamine -

A9 N—(2~behzyloxycarbonylamino-2-deoxy-?-D-gilacﬁé—
pyranosyl)dodecylamine

A.10 N-(2—benzy1oxycgrbogy}amino—z-noqxj-?—pfg?;gct%—

t

pyranosyl)-tetradecylhmine

r

A
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Acll

A.l2

N(2-benzy1oxycarbonylamino-2-deoxy-P~D—galacto~
pyranosyl)hexadecylamine
N-(Z-benzyloxycarbonylamino-a-deoxyaP-D-galacto-

pyranosyl)octadecylamine

The following compounds of the general struet~

ure VI (X = —CH2~) were obtained by the method detail~

ed under Bo

Bol

Bo2

Bu3

Bo‘+ :

Bo.5

B.6

B.7

B.8

B.9

N—(2-benzyloxycarbonylamino-z—deoxy-?-D-gluc.a
pyranosyl)N-octyl-tetradecanoamide

N—(2—benzyloxycarbonylamino-z-deoxynP—D—glucopy-

_ranosyl)=N=octyl-octadecanoamide

N-(Z-benzylokycarbonylamino~2~deoxy—F-D-glucopyn
ranosyl)N-decyl-dodecanoamide
N—(2-benzyloxycarbonylamino—a-deoxy-F—D—glucoPy-

ranosyl)-N-decyl-te tradecanoamide

N-(2~benzy1oxycarbony1amino—2;deoxy-P-D-glucopyn
ranosyl)-N-decyl-octadecanoamide
N—(2—benzy1oxycarbonylamino—Z-deoxjnF-D-glucOpy~
ranosyl)-N-dodecyl~-dodecanoamide
N-(2-benzyloxycarbonylamino-Z-deoxy-F~D—glucopy-
ranosyl)-N~dodecy1-tetradecanoamide
N~(2~benzyloxycarbonylaminoéz—deoxy-P-D—glucOpy~
ranoayl)-N-dedecylnﬂexadecanoamide

N~(Z-benzyloxycarbohylaminoké-deoxy—f-D—gluco-

- 62 -
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Bo1l0

Boll

Bl2

B413

Bolk

B.15

B.16

B.19

B.22

pyranosyl)=-N-dodecyl-octadecanoamide
N—(Z-benzyloxycarbonylamino-2~deoxy—P~D~gluco-
pyranosyl)-N-tetradecyl-dodecanoamide
N-(Z-benzyloxycarbonylamino«2-deoxy-F-D-gluco~
pyranosyl)-N-tetradecyl-tetradecanoamide
N~(2~benzyloxycarbony1amino~2-deoxy—P-D—gluco-
pyranosyl)-N—tetradecyl—hexadecanoamide
N-(2-benzyloxycarbonylamine-2~-deoxy~p~D-gluco-
pyranosyl)~N~tetradccyl-octadecanoamide
N-(2-benzyloxycarbonylamino-Z—deoxy-F—D-gluco-
pyranosyl)uN—tetradecyl-eicosanoamide
Nf(Z-benzyloxycarbonylamino—a-deoxy—P-D-glucd-
pfranosyl)-ﬂ-hexadecyl-decanoamide
N-(2—benzyloxyoarbonylamino-Z-deoxy—F-D-gluco-
pyranosyl)~N-hexadecyl-dodecanoamido
N—(Z—benzyloxycafbonylamino-z—deoxy-F-D—gluco-
pyranosyl)~N-hexadecy1—tetradecanoamide
N-(2-benzyloxycarbonylamino-z-deoxy-Fun-gluco-
pyranoayl)-ﬂ-hexadecyl—hexadécanoamide
N-(2-benzyloxycarbony1amino—Z—deoxy—P-D—gluco-
pyranosyl)-N-hexadecyl-octandecanoamide
N-(2—benzyloxycarbonylamino—z-deoxy-F—D-gluco~
pyranosyl)-Nnoctadecyl-dodecnnoamide
N—(a-benzyloxycarbonylamino-z-deoxy-P~D-gluco-
pyranosyl)—N-octadecyl—tetradgcandamide

N-(2-benzyloxycarbonylamino~2-deoxy-P-b-g1uco-

L 63 -



10

15

20

25

B.23

B°30

B.31

By32

B.33

ture

pyranosyl)~N-octadecyl-hexadecancamide

N—(2—benzyloxycarbonylamino—2~deoxy—ﬁ«D—gluco-

pyranosyl)~-N-octadecyl-octadecanoamide

N-(2~benzy1oxycarbonylamino-Z—deoxy-p-D-gluco-

pyranosyl)-N-octadccyl-cicosanamide

N—(2—benzyloxycarbohy]amino~2—deoxy-P—D~gluco-

pyranosyl)-N-dodecyl-dodecanoamide

N—(2~benzyloxycarbony1amino)—2—deoxy—p~D-gluco-

pyranosyl)-N~dodecyl-te tradecanésnide

N-(2-benzy1oxycarbonylamino-z—deOXy—P-D-gluco-

pyranosyy)~N—dedecy1~octadecanoamide

N-(2—benzyloxycarbonylamino—2—deoxy~F-D—gluco—

pyranosyl)-N-tetradecyl-dodecanoamide

N—(2-benzyloxycarbonylamino-a—qeoxy-P—D-gluco—

pyranoéyl)-N-tetradecy1~tetradecanoamide

N—(Z—bcnzyloxycarbonylamino-2—deoxy—F-D—g1uco-

,pyranosyl)wN—tetradecyl—octadecanoamide

N—(2-benzyloxycarbonylamino-2~deoxy—F-D—g1uco-
pyranosyl)-N-octadecyl-dodecanoamide
N—(2~benzyloxycarbonylamino—a—deoxy~P»D—g1uco-

pyranosyl)—N—octadecyl-tetradecanoamide

N—(2-benzyloxycarbonylamino—2-de0xy-?-D~gluco-
pyrenosyl)-N-octadecyl-octadecanoamide

The following compounds of the general struc-

IX (X = -anf) were obtained by the method detadled
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under C,

col

Co3

Colt

CoS

C.6

Co7

Co8

N=(3,4,6=~tri-O~acetyl-2-benzyloxycarbonyl~
amino-z-deoxy-F~D-g1u00pyranosy1)-N—deodecyl-

tetradecanoamide

Ne(3ol4y6-tri-O~acetyl-2-benzyloxycarbonyl-
amino—z-deoxy-P-D—glucopyranosyl)~N-dodecy1-

tetradecanocamide
Ne(34496=tri-O-acetyl=2~benzyloxycarbonyl~

amino—Z-deoxy-F-D—glucopyranosyl)-N-dodecy-

octadecanoamide

N-(3,446-tri-O~acetyl-2-benzyloxycarbonyl~-
amino—Z-deoxy-?-D-glucOpyranosyl)-N~tetradecy1-
dodecanoamide
N=(3,4,6~tri~0~acetyl-2-benzyloxycarbonyla~
amino~2—deoxy—?-D-gluCOpyranosyl)—N-tehradecyl—
tetradecancamide
Ne(34ly6=trieO-acetyl-2~benzyloxycarbonyl=
amino—Z-deoxy—?-D-glucOpyranosyl)—Nutetradecylu
octadecanoamide

Ne( 34 l4y6=tri-O-acetyl-2-benzyloxycarbonyl-
amino~2-deoxy-p-D-glucopyranosyl)-N-octadecyl-
dodecanoamide
N-(34l4,6-tri-0~acetyl-2-benzyloxycarbonyl—

amino—Z-deoxy—F~D—glucopyranosyl)—N-octadecyl—
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C.9

Cel2

Ccl3

VI (X

Eol

E-2

Eo3

tetradecanoamide

N-(3,4,6-tri-0-acetyl-2-benzyloxycarbonyl-
amino~2~deoxy~~F-D~glucopyranosyl)-N—bctadecyl_

octadecanoamide

Nee( 3y l#tybmtri-O-acetyl~2-benzyloxycarbonyl-
amino—z-deoxqu-D—galactopyranoayl)-N-dodecyl-

octadecanoamide

Ne(3,4,6-tri-O-acetyl-2-benzyloxycarbonyl-
amino—2-deoxy-P-D-ga1actopyranosyl)-N—octadecyl-
dodecanoamide
N-(3,k,6~tr1-0—acety1~2-benzyloxycarbony14
amino-2-deoxy-F—D-ga1actopyranoayl)-N—octadecyl-

tetradecanoamide

N(3,4,6-tri—0—acety1—2—benzyloxycarbony1-
amino~2-deoxy-F-D-galactopyranosyl)-N~octadeeyl—

octadecanoamide

The following compounds of the general structure

= -)~) are obtained by the method detailed under

O-dodecyl N-(2-benzyloxycarbonylamino-Z-deoxy—F-

D-glucopyranosyl)—N-dodecyl—carbamate

O-tetradecyl N=(2=benzyloxycarbonylamino~2-deoxy-

?—D-glucopyranosyl)-N-dodecyl-carbémate

O-octadecyl N—( 2-benzyloxycarbonylamino—2-~deoxy-
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Eolt

Eo>

E.6

E.7

2.8

E.9

E.1l0

Eo.11

E.12

B3

Eoll

P—D-gluCOpyranosyl)-N-dodecyl—carbamate

0-dodecy1—N~(2-benzyloxycarbony1amino~2~deoxy
F—D-glucopyranosyl)—N—tetradecyl—carhamate
O-octadecyl N-(2-benzyloxycarbonylamino-Z-
deoxy-F—D-glucopyranosyl)—N-tetradecyl—carha-
mate

O~dodecyl N-(2—benzyloxycarbonylamino-Z-deoxy—

F-D—glucopyranosyl)—N—octadocyl-carbamate

O-tetradecyl N-(Z-benzy1oxycarbony1amino-2-

deoxy-F-D-glucopyranosyl)-N-octadecyl—carhamate

O-octadecyl N-(2-benzyloxycarbonylamino-2-deoxy-
F-D—glucopyranoayl)-N-octadecyl—carbamate
O-dodecyl N-(2-benzy1oxycarbonylamino—2edeoxy-
P—Duglactopyranosyl)—N-dodecyl-carbamate '
O-tetradecyl N-(2—benzyloxycarbonylamino-audeoxyw
f—D—galaotOpyranosyl)—N~dodecyl—carbamate
O-octadecyl N-(2-benzyloxycarbonylamino—zrdeoxy-
?nD-galactopyranosyl)-N-dodecyl—carbamatea
O-dodeoyl N—(2-benzyloxycarbonylamino—Z-deoxy-P-
D~ galactopyranosyl)-u—tetradecyl-carbamate
O-tetradeayl N-(2—benzyloxycarbonylamino—2-deoxy—
ﬂ-D—galactopyranosyl)-N-tetradecyl—carbamate

O-hexadeoyl N-(2~benzyloxycarbonylamino-2~deoxy-

?—DagalaotOPyranosyl)uN-tetradecyl—carbumate

. 67 =~
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E,35

E.16

Eol7

E.18

O-octadeecyl N-(2-benzyloxycarbonylamino-2-
deoxy-B=-D~galactopyranosyl)=N-tetradecyl-

carbamate

O-dodeecyl=N~(2-benzyloxycarbonylamino~2~
deoxy-f-D-galactopyranosyl)-N-octadecyl- scar-

bamate

O-tetradecyl-N—=(2~benzyloxycarbonylamino=2-
deoxy—F—D—galactopgranosyl)-N—octadecyl~car-

bamate

O-octadecyl Ne(2-benzyloxycarbonylamino—2-
deoxy-F—D~galactopyranosyl)-N—octadecyl-car—

bamate

The following compounds of the general struoc-

ture VI (X = =NH=) were obtained by the method de~

tailed under Eo

Fel

F.2

Fo3

Folt

Fo5

Na(2—benzyloxycarbonylamino—z-deoxy-r-D-gluco—
pyranosyl)—N-dodecyl-N'-dodecyl—urea
N—(2—benzy1oxycarbony1am1no—2-deoxy—P—D~gluco—
pyranosyl)—N—dodecyl—N'~tetradecy1-urea

N-(2—benzyloxycarbonylamino—2-deoxy-?-D—glucd-

pyranosyl)~N~dodecylnN'-octadecyl-usrea

N-(2-benzyloxycarbonylamino-Zédeoxy~P~D-gluco~

pyranosyl)~N-tetradecyl-N'~dodecyl~urea

N-(2—benzy1oxycarbony1amino—a—deoxy—P~D-gluCO-

- 68 =
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F.6

F.7

F.8

Fe9

Fol0

Foll

Fol2

Fel3

Foll

Fol1l5

F.16

pyranoayl)-N-tetradecyl-N'-octadecyl-urea

N~(2—benzyloxycarbonylamino-Z-deoxy~F~D—gluco-

pyranosyl)-N-octadecyl-N'=dodecyl-urea

N-(2-benzyloxycarbonylamino-z-de9xy—?—D-gluco-

pyranosyl)—N-octadecyl-N'—tetradecy1~urea

N-(2-benzy1oxycarbony1amino-2-deoxy-P-D-gluco-

pyranosyl)-N=octadcecyl-N'~octadecyl-urea

N—(2~benzyloxycarcabonylamino-z-deoxy-?-D-glacto-

pyranosyl) «N-dodecyl-N'-dedecyl-urea

N—(2—benzyloxyoarbonylamino~Z-deoxy—p—D—galacto-

pyranosyl)-N—dodecyl—N'-tetradecyl—urea

N-(2~benzyloiycarbonylamino—z-deoxy-FnD-galacto-

pyranosyl)—N-dodecyl—N'uoctadecyl—urea

N-(Z-benzyloxycarbonylamino-a—deoxy-F—D—galacto-

pyfanosyl)-N—tetradecyl—N'=dodecy1-urea

N-(2-benzyloxycarbonylami@o-Z-deoxy~F—D-ga1acto-

pyranosyl)—N—tetradecyl-N‘-teradecyl—usrea

N-(2-benzyloxycarbonylamino—z-deoxy—B—D-galacto-
pyranosyl)—ﬂ—tetradeeyl—N'—oactdecyl—urea
N-(2—benzyloxycarbony]amino—Z-deoxy—B-D;galacto~
pyranosyl)-N—octadecy1~N‘-dodecyl-urea
N~(2—benzquxycarbonylamino-Z—deoxy—B-D-galacto—

pyranosy1)~N~Ootadecyl—N'—tetradecy1~urea
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F.1l7 N-(2-benzyloxycarbonylamino~2—dodecyl-B~D-
galactopyranosyl)-NwoctadecyluN'-octadecyla
urea
The following compounds of the general struc-

ture X (X = ~CH?—) were obtained in the form of their

acetic acid salts by the method detailed under Go

B.l N—(2~amino~2-deoxy-P-D—glucopyranosyl)-N-dode—
cyl-dodecanoamide

Go2 N—(2—amino—2—deoxy—P~D~glucopyranosyl)—N—dOdecyl—
tetradoaanoamide

Ge3 N-(Z-amino-2-deoxy-?—D—glucopyranosyl)—N-dodecyl—
hexadecanoamide

B. I N-(2-amino-Z-deoxy—?-D-glucopyranosyl)-N-dodecyl-
octadecanoamide

Go5 N—(2—amino-2-deoxy-F—D-glucOpyranosyl)-N-tetrade-
cyldodecanoamide

G.6 N—(2—amino—2-deoxy-F—D—glucopyranosyl)—N-tetradecylu
tetradecanoamide

Go7 N-(2—amino—2—deoxy—P-DAglucopyranosyl)-N-tetradecyl—
hexadecanoamide

8.8 N—(Z-amino—2—deoxy-P-D-glucopyranozyl)—N-tetradecyl-
octadecanoamide

Go9 N-(2~amino~2~deoxy-B-Dwglucopyranosyl)—N-hexadecy1~

dodecanoamide

- 70 =
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Go10

Goll

Ne( 2= amine2-~deoxy-BeD-glueopyranosyl)~N-hexa-
decyl—~tetradecanoamide
N-(2—amino-2—deoxy—?-D-glucopyranosyl)—N~Hexa—

decyl~hexadecanoamide

GolzN—(Z-amino—Z—deoxy-?-D—glucopyranosyl)-N-hexa-

Go13

Golls

decyl~octadecanoamide

N-(Zéamino-z—deoxy—P—D-glucopyranosyl)—N-octa—

decyl-dodecanoamide

N—(2—amino-2-&eoxy-?—D-glucopyranosyl)—N—octa-

decyl-tetradecanoamide

G.15

Q.16

Go17

Go18

B.19

'B.20

N—(2-amino—2—deoxy-F-D-glucopyranosyl)—N-octa—
decyl—hexadecanoamide
N~(2-amino-2-deoxy-P-D-glucpyranosyl)-N-octa-
decylnoctadecanoamide
N—(2—amino—2-deoxy-F—D-gaiactopyranosyl)—N—dode—

cyl—dodecanoamide

N-(2-amino—2—deoxy~B-D—ga1actopyranosy1)-N—dode—
cyl—tetradecanoamide
N-(2-amino-2-deoxy-B—D-ga1actopyranosyl)-N—dode—
oyl—octadecanoamide
N—(2—amino—2deoxy—B—D-ga1actopyranosyl)-N-tetra-
decyl—dodecanoamide
N-(Z—amino-Z—deoxy-B—D—galactopyranosyl)N-tetra—

decyl—octadecanoamide
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G.22 N-(2—amino~2—deoxy—F«D-galactOpyranosyl)-N-octa-
decyl~dodecanoamide

Go23 N-(2—amino~2~deoxy—?-D~galactopyranosyl)~N-octa~
decyl-tetradccanoamide

Go2h N-(Z—amino—Z-deoxy-?—D—galactopyranosyl)—N-octa~

decyl-octadecanoamide

The following compounds of the gemeral strucdure
X (X = =-0~) were obtained in the form of their acetie
acid salts by the method detailed under Ho
Hol O—dodecyl-N~(2-amino~2—deoxy-P—D-gﬁucopyranosylé

N-dodecyl-carbamate ) .
Ho2 O=-tetradeeyl N-(2-amino-2—deoxy—?-D—gluéoPyranosyl)
«N-dodecyl-carbamate

Ho3 O-octadecyl N-(Z—amino-z—deoxy—P—D—glucopyranosyl)

~Nw=dodecyl~carbamate

Holt O-dodecyl N—(2-amino-z-deoxy~F-“~glucopyranosyl)

Nutetradecy1~carbamate

H-5 O~octadecyl N—(2~amino—2-deoxy;P—D-glucopyranosyl)

~N=oetadecyl-g&rbamate

Ho6  O-=dodecyl N—(2—amino—2-deoxy—?—D—glucppyraqosyl)

N—octadecyl-carbamate

Ho7? O-tetradecyl N—(2~amino-2~deoxy—F-D-glucopyranosyl)
N—octadecyl—carbamate

Ho8 0-octadecy1—N—(2-amino—2-deoxy—B—D—glucopyranosyl)
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N-octadecyl-carbamate

He9

Holl

Hel?2

H13

Hell

Hel5

X (X

acid

T

1.2

I.3

O~-deeyl N-(2~amino~2-deoxy—?—D—galactopyrano—

syl)-N-dodecyl-carbamate

O-tetradecyl N—(Z-amino-a-deoxy-F-D-galacto-

pyranosyl)~N-dcdecyl-carbamate

O-octadecyl N-(2—amino—2—deoxy—F—D-galacto—
pyranoayl)-N—dedecyl—carbamate

O-dodecyl N-(2~amino~2-deoxy-f—D—galactopyra—
nosyl)~N-tetradecyl-carbamate

O-nctadecyl N~(2—amino-2~deoxy—?-D—galactopyra-
nosyl)=N-tetradecyl-carbamate

O~dodecyl N—(2-amino-2-deoxy—F-D-galactopyrano—
nosyl)=N-octadecyl-carbamate
O—tetradecyl—N—(2-amino-Z—deoxy—F-D—galactopyra-
nosyl)=N-octadecyl~carbamate

O-octadecyl N-(Z—amino-2-deoxy—F-D—ga1actopyra~

nosyl)=N-octadecyl-carbamate

The following compounds of the general structure
= -NH-) were obtained in the form of their acetie

salts by the method detailed under I,

H-lz—qmino—2-deoxy—P-D—glucopyranosyl)—N—dodecyl
N'-dodecyl-urea
N-(Z—amino—Z—deoxy~F-D—glucopyranosy1)-N-dodecyl—
Nt-tetradecyl-uresa

N-(2~amino-2-deoxy-F—D—glucopyranosyl)-N—dodecy1~
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I.h

I.5

1.6

I.7

I°8

1.9

I.10

I-o11

I.x2

I.1h

IwlD

N'=octadecyl~urea

Nu(2~amino~2~deoxy-F-D-glucopyranosyl)—N-

tetradecyl~N'~dodecyl-urea

N-(2—amino—2-deoxy-?-D-glucopyranosyl)-N-tetra-

decyl=Nt~octadecyl-urea

N—(2~amino~2-deoxy—P—D-gluCOpyranosyl)—N—octa~

decyl-N'~dodecyl-urea

N—(2-amino-2~deoxy—P-D-glucpyranosyl)-N—octa»
decyl~N'~tetradecyl-urea
Ne( 2=amino-2-deoxy~B-D-glucopyranosyl)-N-octa~

~Ntoctadecyl-urea

N—(2-anino—2~deoxy—B-D—galactopyranosyl)-N~do-
decyl-Nt'<dodecyl-urea

N-( 2=amino-2-deoxy-B-D=galactopyranosyl)~N~do-
decyl-N'~tetradecyl-urea
N—(2—amino—2~deoxy—B-D-galactopyranosyl)-Nnﬁo—
decyl~N'-octadecyl-urea |
N-(2—amino—2—deoxy—B-D—galadtopyranosyl)~N~
tetradecyl-N'=-dodecyl-urea
N~(2~amino—2-deoxy~B7D-galactopyranosyl)-Nu

tetradecyl=N'=octadecyl-urea

N-(2—amino-2-deoxy—B-D-galactopyranosyl)-N-
octadecyl-N'~dodecyl—-urea

N-(2—amino-2-deoxy—B—D-galactopyranoayl)—N-

- b -
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octadecyl=N'~tetradecyl—-urea

I.16 N—(2-amino—2—deoxy~F~D-galactopryranocyl)—N-

octadecyl-N'~octadecyl—~urea

The following compounds of the general strcu-

ture XII (X = —CH2~) were obtained by the method de—

tailed under Jo

Jel

Jo3

Jolt

Jo5

J°6

Jo7

N-(2-benzyloxycarbonylamino—glycinamido)-2—
déoxy—P~D-glucopyranosyl)-N—dodecyl-dodecano—

amide

N—(2~benzyloxycarbonylamino—glycinamido)—Zw

deoxy—?uD—glucopyrnnosyl)-N-dodecyl—tetradecano-

amide

N—(2-(N—benzyloxycarbonyl—glycinamido)-Z—debxj—

P—D—glucopyranosy1)—N—dodecyl—hexadecanoamide

N—(2—£N-benzy1oxycarbony1amino-slycinamid?)-2-
deoxy—F-D—gluCOpyranosyl)—N-dodecyl—octadecano—
amide .

Nu(2~(Nubenzyloxycarbonyl-glycinamido)—2~deoxy~

F-D~glucopyranosyl)-N—tetradecyl-dodecanoamide

N-(2—(N-benzy1oxycarbonylamino—glycinamido)—2-
F—D-gluCOpyranosyl)—N—tetradecyl-tetradecano—

amide
N-(2—(N~benzyloxycarbdnylamino—glycinamido)-2-

deoxy—P—D—gluCOpyranosyl)—N—tetradecyl—hexade—
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J.8

J.9

J.l1

Jel2

J.1h

Jel5

Je17

218

canoamide

N-(2~benzy10xycarbony1amino-glycinamido)—Z—
deoxy—F—D~glucopyranosy1)nN-tetradecyl—

octadecangoamide
N-(Z—benzyloxycarbonylamino—glycinamido)—2-
deoxy-F-D-glucopyranosyl)—N-hexadecyl—dode—
canoamide
N—(2~(N-benzyloxycarbony1~glycinamido)—Z—deoxy-
P-D-glucpyranosyl)-N—hexadecyl-tetradecanoamide

N-(2—(Nnbenzyloxycarbonyl—glycimamido)-2—deoxy-

v—f—D-glucopyranosyl)-N~hexadecyl—hexadecanoamide

N—(2-(N~benzy1oxycarbonyl—glycinamido)-2~deoxy~

u?-D-glucopyranosyl)—N-hexadecyl—octadecanoamide

N-(2—(N—benzyloxycarbonyl—glycinamido)—z—deoxy—

—E—Duglucopyranosyl)-N—octadecyl-dodecanoamide

N—(2-(N-benzyloxycarbonyl-glycinamido)-Z—deoxy-

F—D—glucopyranosyl)—N—octadecylwtetradecanoamide

K~(2-(N~benzyloxycarbonyl—glycinamido)uz-deoxy—

—?~D-glucopyranosyl)—N-octadecyl-hexadecanoamide

N-(2-(N-benzyloxycarbonyl-glyconamido)-2-deoxy—

—?—D—glucopyranosyl)—N—octadecyl—octadecanoamide

N-(2—(N~benzyloxycarbonyl—L-alaninamido)-a—deoxy—

-P—D~gluconapyrasonyl)—N-dodecyl—dodecanogmide

N-(2~(N~benzyloxycarbonyl—L-alaninamido)—2-deoxy—

- 76 =
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" J.19

J.21

Jo22

~P-D—glucpyranosyl)-N-dodecyl-tetradecanOw

amide

N~(2—(Nubenzy1oxycarbonyk—L-alaninamido)-2~
deoxy—E—D-glucopyranosyl)-N-dodecyl—hexade—

canoamide

N=(2-(N=benzyloxycarbonyl-L-alaninamido)-2-
deoxynE—Duglucopyranosyl)~N~dodecy1-octade-

canoamide

N-(2-(N=-benzyloxycarbonyl-L-alaninamido)-2-
deoxynF—Duglucopyranosyl)~N-tetradecyl-dodeca-

noamide

N~(2=-(N-benzyloxycarbonyl-L-alaninamido)-2-
deoxy—F—D-glucopyranosyl)—N—tetradecyl—tétra-

decanoamide

N—(2—(N—benzyloxycarbonyl-L—alaninamido)—2—
deoxy-F-D—glucpyranosyl)—N—tetradecyl—hexa-

decanoamide

N—(2—(N«benzyloxycarbonyl-L—alaninamido)~2—

deoxy—FaD—glucopyranosyl)-N-tetradecyl—octa-

decancamide

Je25

N«(2—(N-benzyloxycarbonyl-LOananinamido)—2—
deoxy-?—D»glucpyranosyl)—N-hexadecyl—dodecano—

amide

Je 26 N—(2-(N—benzyloxycarbonyl—L-alaninamido)—2—

deoxy-f~D—g1ucopyranosyl)—N—hexadecyl-qtetra—



decanoamide

N—(2~(N—benzyloxycarbony1~L~a1aninamido}2—
deoxy-T—D—glucopyranosyl)~N~hexadecy1‘hexa~

decanoamide

N—(2—(N—benzyloxycarbonyl—L-alaninamido)—2-
deoxy—?~D~g1ucopyranosy1)—N-hexndecyluoctau

decgnoamide

N—(2—(N—benzyloxycarbonyluL—alaninamido)-2~
deoxy-?~D—glucopyranosy1)—N-octadecyl-dodecano~

amide

N—(2~(N-benzyloxycarbonyl-L—alaninamido)—2—

‘ deoxy—?;D—glucopyranosyl)—Nwoctadecyl—tetrag

decanoamide
N~(24(N:benzyloxycarbonyl—L—alaninamido)-2~
dcoxy—?—D-glucpyranosyl)—N—octadecyl-hexa—
decanoamide
Nn(2—(N—benzy1oxycarbony1—L-a1aninamido)~2~
deoxy-f—D—glucopyranosyl)-N—octadecyl—octa—
decanoamide
N»(2~(N-benzyloxycarbonyl—Dualaninamido)—Zﬂ
deoxy—Q—D—glucopyranosyl)-dodecyl-dodecano—

amide

Jo3M N-(2-(N-benzyloxycarbopyl—D—alaninamido)~2~

Je.27
5 J.28

J.29
10

3:30

Jo31
15

Jo 32
20 Jo33
25

deoxyuB—D—glucopyraﬁosyl)—N—dedecyladodecéno-

amide

- 78 =
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Je36

Jo37

Jo38

Jo39

Jo 4O

J. U3

N~(2=~(N-benzyloxycarbonyl~Dealaninamido)-2-
deoxy~E~D~glucopyranosyl)—N~tetradecyl-dode—

canoamide

N-(2-(N=~benzyloxycarbonyl-D-alaninamido)~2~
deoxyafnn-glucopyranosyl)—N—tetradecyl—bcta—

decanoamide

N=(2~(N~benzyloxycrrbonyl-D=alaninamido)-2=
deoxy—?—D-glucopyranosyl)—N—octadecylndode—

canoamide

N=( 2~(N-benzyloxycarbonyl)~D-alaninamido)}—2-
deoxqu-Dw-glucopyranosyl)»N— octadecyl-tetra-
decanoamide
N-(2~(N~benzyloxycarbonyl)-D-alaninamido)-2~
deoxy-f—D—gluoopyranosyl)-N-octedecyl—octade~
canoamide
N-(2—(N—benzyloxycnrbonyl-L—phenylalaninamidn)
-Z—deoxy—P—D-glucopyranosyl)—N—dpdecyl—dodeca~
noamide
N-(2-(waenzyloxycarbony1—L-pheny1alaninamido)~
2—deoxy-?nD—glucopyranosyl)—N~dodecyl—octédeca—
noamide
N-(2~(Nwhenzyloxycarbonyl—L—phenylalaninamido)-
2-"deoxy—r—D—glucpyranosyl)—N—tetradecyl—dodeca—

noamide

N—(2-(N—benzyloxycarbonyl-L-Phenylalaninamido)
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Jolh

J. 145

Jok?

Jo 48

J.h9

J«50

Jo51

Jo52

—2-deoxy—F~D—g1ucopyranosyl)-N—tetradecyl—

octadecanoamide

N—(2~(N~benzyloxycarbonylzL-phenylalaninamido)
2—deoxy»P-D—glucpyranosyl)-N-octadecyl-dodeca~

noamide

N-(2~(N-benzyloxycarbonyl:k—phenylalaninamido)
~2—deoxy—F-D—glucopyranosyl:—N~octadccy1~tetra—

decanoamide
N—(2-(N~benzyloxycarbonyl—L-phenylalaninamido)
-Z—deoxy—P-D-glucopyranosyl)—N—octadecyl—octa-

decanocamide

N-(2—(N=benzyloxycerbonyl-L-vaiinamido)—2-deoxy

?-D—glycopyranosyl)—N-dodecyl—dodecanoamidé

N—(2~(N-benzyLoxycarbonyl—Luvalinamido)—Z—deoxy

P-D—glucopyranosyl)-N-dodecyl-octadecanoamide

N—(2—(waenzyloxycarbonyl—L-valinamido)Aa—deoxy—
F-D—glucopyranosyl)-Nutetradecyl—dodecanoamide
N-(2—(N-benzyloxycarbonyl-L-valinamido)—Z—deoxy—
?—D-glucopyranosyl)-N-tetradecyl~octadecanoamide
N—(2-(N—benzyloxycarbonylaL-valinamido)~2~deoxy—
F—D-glucopyranosyl)—N—octadecyl—dodecanoamide
N—(2—(N—benzy1oxycarbonyl—L—valinamido)—Z-deoxy~

F—D-gluCOpyranosyl)»N-octadeoyl-tetradecanoamide

Je 53 N—(2-(N—benzyloxycarbonyl—L—valinamido)—2—deoxy—

- 80 =
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Je5h

J.55

J.56

J057

Je59

J.60

J.61

F-D-glucopyranosyl)-N-octadecyl-octadecano-

amide

N-(2-(N~benzyloxycarbonyl-L-leucinamido)-2-

deoxy~F—D-glucppyranosyl)—N-dodecyl—dodeca—

noamide

N-(2-(N=benzyloxycarbonyl-L-Leucinamido)-2-
deoxy~F—D-gﬁucopyranosyl)—N—dodecyl-tetradeca-
noamide
N-(2-(N~benzyloxycarbonyl-l-Yeucinamido)-2-
deoxy~F-D—51ucopyranosy1)—N~dodecyl-hexadeca-
noamide
N-(2-(N-~benzyloxycarbonyl~L-Leucinamido)-2~
deoxy;F-D-glucopyranosyl)—N—dodecyl—octadeca—
noamide
N-(2~(N~benzylocarbocnyl-L-Leucinamido)-2-
deoxy-F-D-glucopyranosyl)-N-tetradecyl-dode—
canoamide
N—(2-(N:benzy1oxycarbonyl—L~1eucinaﬁido)~2—
deoxy-P-D—glucopyranosyl)-N-tetradec&l-tetra—
decanocamide
N-(2=-(N-bcnzyloxycarbonyl-L-Leucinamido)-2-
deoxy—?—D—glucopyrnnosyl)-N—tetradecyl—hexa-

decanoamide

N-(2—(N—benzyloxycarbonyl—L—leucinamido)—2-

deoxy—P—D—glucopyranosy])—N—tetradecyl—octadecano

amide

- 81 -
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J.62 N-(2-(N-benzyloxycarbonyl-L-leucinamido)-2-

J063

J.6h

Jo65

Jo66

J.69

J. 70 N-(2-(Nubenzy1oxycarbony1-sarcosinamido)—2—

deoxy~P-D-glucopyranosy1)—N-hexadodecyl—dode-
canoamide
N-(2-(N~benzyloxycarbonyl-L-leucinamido)~2-
deoxy~F—D—g1ucopyranosyl)-N-hexdeoyl-tetrade—

canoamide

N—(2—(N—bcnzyloxycarbonyl-L—leucinamido)~2-
deoxy—F-D-giucopyranosyl)—N~hexadecy1-hexade—

canoamide

N-(Q—(N—benzyloxycarbonyl—L-leucinamido)—2—
deoxy-P—D-glucqpyranosyl)—N—Hexadecyl—octade-
canoamide
N-(2—(N—benzy1oxyoarbony1-L—Leucinamido)—2—
deoxy-F-D-glucopyranosyl)—N—octadccyi-dodeca—
noamide
N-(2—(N—benzy10xycarbony1)-L-Leucinamido)-z-
deoxy—F—D*glucopyranosyl)-N—octadecyl—tetrade-
canoamide
N-(2—(N—benzyloxycarbonyl—L—Leucinémido)Z-
deoxywp—D-glucopyranosyl)—N—octadecyl—hexadeca~
noamide
N-(2~(N-benzyloxycarbony1~L~Leucinamido)—2—
deoxynP—D-glucopyranosyl)-Nnoctadecylaoctadeca~

noanmide

w 82 =
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J.71

Jo.72

Je73

Je7h

J.76

B-D-glucopyranosyl)-N-dodecyl-dodecanoamide
N—(2—(N-benzyloxycarbonyl—aarcoainnmido)~2-
deoXy?-D~glucpyran05y1)-N~dodecy1—octadecano—

amide

N—(2~(N—benzylo:ycnrbonyl-sarcoainamido)-z—
deoxy—F—D—glucopyranosyl)—N—tetrdecyl-dodeca—

noamide

N—(2—(N—benzyloxyc:rbonylnsarcosinoamido)-2—
deoxy—?—D—glucopyranosyl)—N—octadecy1~octade-
canoamide
N—(2—(N—benzyloxycarbonyl—sarcosinamido)—2—

deoxy—e—D—glucopyranosyl)—N-octadecyl—dodecanoamide

Nm(2-(N-benzyloxycarbony1~sarnosinoamido)-2—
deoxy-?—D—glucopyranosyl)—N—octadccyl—tetradeca—"
noamide
N—(2—(N—benzyloxycarhonyl—sarcosinomido)—2~
deoxy«P—D—glucopyranoeyl)—N—ocatdecyl-octadeca-
noamide
N-(2—(N—benzy1oxycarbonyl-O-benzyl—L—serinamido)
2-deoxy~F-D—g1ucopyranosyl)—N—dodecyl-dodecano—
amide
N—(2—(N»benzyloxycarbonyl—o—benzy1-L~seribamido)
2—deoxy—F—D—glucopyranosyl)-Nauodeoyl ~ octadeca~

noamide

N—(2-(N~benzyloxycarbonyl—o—benzy1~serinamido)—

-~ 83 -



-2-deoxy-F-pdglycopyranosyl)»N-tetradecyl-dode—
canoamide
J«80 N~(2~(N«benzyloxycarbonyl—o—benzyl—L-serinamido)~
2-deoXy—F-D-glucopyranosyl)—N«tetradecylgocta—
decgnoamide
J°81N—(2—(N-benzyloxycarbonyl—O—benzyl—L—serinamido)—
2-deoxy—B—D~g1ucopyranosyl)-N-octadecyl—dodecano—

amide

J.82 N~(2—(N—benzyloxycarbonyl—o—benzyl—L—serinamido)~
2~deoxy—B—D—glucopyranosyl)-N—octadeCyl—tetra—
decanoamide

J.83% N—(2~(N—benzyloxycarbonyl-O-benzyl—L—sernamido)—
?~deoxy-B~D~ glucOpyranosyl)-N-octadecyl—octa—
decanoamide

J.84 N~(2—(N«benzy1oxycarbonyl-L-lysinamido)~2-deoxy-
B-D—glycopyranosyl)~N~dodecy1~dodecanoamide

J.85 N—(Z—(Z,5—di—N-benzylocarbonyl—L-lysinamido)~2~
deoxy—B-D—glucopyranosyl)-N—dodecyl—octadccano—
amide

J.86 N—(Z—(2,5~di—N—benzy1oxycarbonyl—L—Lysinamido)-2~
2~deoxy~B~D~glucopyranosy1)~N~tetradecyl-dodecano—
amide

J.87 N—(2-(2,S-di-N—benzyloxycarbonyl—L-Lysinamido)a2~

deoxyaB—D—glucopyranoeyl)—N—tetradecyl-octaéecano-

amide
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J.88 N-(2=(2,5-di~N~benzyloxycarbonyl-L-Lysinamido)-2~

J.90

J.921

Jo.92

J.93

J.9k4

J.95

J.96

deoxy-B—D—glUCOpyrenosyl)-N—octadecyl—dodﬂcano—

amide

N-(ZLZ,5—di-N-benzy1oxycarbonyl)LuLysinamido)~2~
deoxy—B—D—glucopyranosyl)—N—octadecyl—tetradeca—
noanide
N—(2—(2,5—di-N-benzyloxycarbonyl—L—Lysinamido)~2-
deoxy—B—D-glucopyranosyl)—N—ocaadecyl—octadecano-
amide
Nn(2-(benzyl—Z-N-benzyloxycarbonyl-L-aspartoy]—
amido-Z-deoxy—B-D—g]ycopyranosyl)—N—dodecyl-dode~
ecanocamide
N—(2-(benzy1-2—N~benzyloxycarbonyl—L»aspaftoyl—
amido)—2—deoxy~B—D-g1ucopyranosyl)—N~dodecyl—
octadecanoamide
N-(2—(benzy1—2~N—benzyloxycarbony1~L—aspartoyl—
amidp)—2-deoxy—B-D—glucopyranosyl)-N—tetradecyl-
dodecanoamide
N~(2—(benzyl—2-N—benzyloxycarbonyl-L-aspartoyl)—
amido)—Z—deoxy—B—D—Blucopyranosyl)—N—tetradecyl—
octadecanoamide
N»(2—(benzy1—2—2—N-benzy1oxycarbonyl—L—asartoyl)
amido)—Z—deoxy—B~D—glucopyranosyl)—N—ocatdecyl—

dodecancamide

N-(Z-(benzy1—2~N~benzy]oxycarbonyl—L—aspartoyl)

. 85 =
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amido)-Z-deoxy—F-D-glycopyranosyl)~N-octadecyl)

tetradecanoamide

Je97 N~(2—(benzyl-Z—N—benzyloxycarbonyl—L—aspartoyl-
amido)~2~deoxy—F-D-glucopyrannsyl)~N—octadecy1-

octadecanoamide

J.98 N-(2—(2-N—benzy1oxycarbonyl-5—0—benzyl—L—g1uta~'
minamido)-2-deoxy~P~D—g1ucopyranosyl)—N~dodecy1~
dodecanoamide

J.99 Nu(2—(2—N—benzyloxycarbonyl-5-O~benzy1—L—g1uta-
minato)—Z—deoxy—P—D—glucopyranosyl)—N-dodecy1~

octadecanoamide.
J.100 N—(2-(2—N~henzyloxycarbony1—5—0—benzyl—L~g1uta-

minamido)—z—deoxy-P—D—glucopyranosyl)-N—tetra—

decyl~dodecanoamidc

J.101 Nu(2—(2~Nabenzyloxycarbony1-5—0~benzy1—L—Blu£a—
minamido)—2—deoxy-F-D—g1ucopyranosyl)-N—tetra

decyl-octadecanoamide

J.102 N—(Z—(2~N—benzyloxycarbonyl-5—0—benzy1-L-gluta~
aminamido)—Z—deoxy—P-D—glucopyranosyl)—N—octa-

decyl—dodecanoamide

J«103 N—(2-(2—Nabenzyloxycarbonyl-S-O-benzyl—L—gluta—
minamido)-2~deoxy—F~D-glucopyranosy1)—N—octa»
decyl—tetradecanoamide

J.10h N-(2-(2-N-benzyloxycarbony1-5-0-benzy1—L-giuta—

minamido)~Z—dcoxy-F—D—glucpyranosyl)—N—oct&e

~ 86 =



decyl-octadecanoamide

J.105 N=(2-N-benzyloxycarbonyl-glycinamido)-2-deoxy-

P-D—galactopyranosyl)—N«deodecyl—dodecanoamide

J. 106 N=(2-(N-benzyloxycarbonyl-glycinamido)-2-
5 deoxy-F-D—glactopyranosyl)—N-dodecyl—octadecane-

amide

J.107 N-(2-(N-benyzloxycerbonyl-glycinamido)-2~deoxy-

?—D»galactopyranosyl)—N-tetradecyl—dodeﬂanoamide

J.108 N-(2-(N-henzyloxycarbonyl-glycinamido)-2~deoxy-
10 F—D—galactopyranosyl)—N-tetradecyl-octadecano—
amide
J.109 N-(2-(N-benzyloxycarbonyl-glycinamido)-2-deoxy-
F—D—galactopyranosyl)uN—ictadecyl-dodecanoamide
J.110 N-(2-(N—benzyloxycarbonyl—glycinamido)—2—deoxy—
15 ?-D—galactopyranosy1)~N—octadecyl~tetrade¢ano-
amide
J.111 N-(2—(N—benzyloxycarbonyl—glycinamido)-2-deoxy~
—D-galactopyranosyl)-N—octadecyl-octadecano—

amide
20 J.112 N—(2-(N—henzyloxycarbonyl—L—alaninamido)~2—deoxyw

P—D—galactopyranosyl)—N—dodecyl—dodecanoamide

J.113 N—(2—(N—behzyloxycarbonyl—L-alanimamido)—2~deoxy-

F—D—galactopyranosyl)-N—dodecyl-octadecanoamide

Jo1llh N—(2-(N—benzyloxycarbonylnLualaﬁinamldé)é2udeexy

25 Pabéggllotopyranosyl)~N—tetradecy1—dodecanoamide

87 -
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J.115 N-(2-(N-benzyloxycarbonyl-L-alaninamido)-2~-

Jo116

Joll?

J.118

J.119

J=120

Jo.121

J.1l22

J.1l23

deéxy-P-D-galactpyranosyl)«N-tetradecylaoctadeca-
noamide
N-(2-(N-benzyloxycerbonyl-L-alaninamido)-2-
deoxwa—D—ga]actpyranosyl)—N-octadecyl-dodecano-
amide

N—(2-(N-benzyloxycarbonyl-L~alaninamido)-2-
deoxy—F—D-galactopyranosyl)—N—octedecyl—tetradeca—

noamide

N-(2~(N~benzyloxycarbonyl-L-alaninamido)~2-
deoxy—F~D~ga1actopyranosyl)—N-octadecyl—octadecano—
amide

N-(2-(N~benzyloxycarbonyl—L-heucinamido)—2-
deoxy~F-D-galactppyranosyl)—N—dodecyl—dodecano-
amide

N—(2—(N—benzyloxycarbonyl—L-Leucinamido)~2—
deoxy—F-D-galactopyranosyl)—N-dodecyl—octadpcano—
amide

N;(2—(N~benzyloxycarbonyl—L—Leucinamido)—2-
deoxy—qu-galactopyranosyl)-N—tetradecyl-dodecano—
émide '
N—(2~(N—benzyloxycarbonyluL—Leucinamido)—Z-
deoxy—F—D—galatopyranbsyl)-N—tetradecyl-octadecano—

amide

N-(2~(N.«benzyloxycarbonyl- L-Leucinamido)=-2-

- 88 -~
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deonyﬁ—D-galactopyranosyl)«N-octadecyl-dodeca-

noamide

JolPh N—(2»(waenzyloxycarbonyl-L—leucinamido)~2-
deoxy-F—D~gala¢bopyranosyl)—N—octadocy1~tetra—

decanoamide

J.125 N—(2—(N~benzyloxycarbony1~L~Leucinamido)—2—
deoxy—F-Dwgalactopyranosyl)—N-octadecyl—octade—

canoamide

The forllowing compounds of the general struct-
ure XII (X = -0-) were obtaincd by the method detailed

under Jo

J.126 O—dOAQOilN~(2—(N-benzyloxycnrbonyl—glycinamido)-

2—deoxy-F—D—ga1actopyranosyl)~N—dodecy1—carbamates

J.127 O—tetradecyl—N—(Z—benzyloxycarbonyl-g]ycinamido)—

2~deoxy ?—Daglucopyranosyl)—N-dodecyl—carbamate

J.128 O-octadecyl Nﬂ(2—(N—benzyloxycarbonyl—glycinamido)

~2—deoxy—F~D—gﬁucopyranosy1)—N-dodecyl-carhamate

J.129 O—dodecyl—N—(2—(N—benzy1oxycarbonyl-glycinamido)

—Z—deoxy—F—D—glucopyranosyl)—N—tetradecyl~carhamate

J.130 O-octadecyl N»(2~(N—benzyloxycarbonyl—glyciamido)

~2fdeoxy-F—D~g1ucppyranosyl)-N—tetradecyl-carbamate

J.131 O-dodecyl N~(2—bcnzyloxycarbonyl—glycinamido)~2—2
deoxy—?—D—glucopyranosyl)-N—octadecyl-carbamate
J.132 O-tetradecyl N~(2—(N—benzyloxycarbonyl—glycinamido)

-2-deoxy—B-D—g1ucopyranosyl)-N-octdecyl—carhamate
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Jel33 O-octadecyl N-(2-benzyloxycarbonyl-glycinamido)

Jo13h

J.135

J.136

Je137

J.138

J.139

J.140

Jolll

~2-deoxy~f—D~glucopyranosyl)-B-octadecyl~carba~
mate

O-dodecyl N-(2=-(N~benzyloxycarbonyl-L-alanina-
mido)-2—deoxy—F—D—glucopyranosyl)—N~dodecyl—

carbamate

O-tetradecyl N-(2~-(N~-benzyloxycarbonyl-L-alanin-
amide)—2—deoxy—F—D—glucopyranosyl)—N«dodecyl—

carbamate

O-octadecyl N-(2-(N-benzyloxycarbonyl-L-alanin-
amido)——2—deoxy—F—D~glucopyranosy1)—N~dodecy1—

carbamate

O-dodecyl N-(2~(N-benzyloxycarbonyl-L-alanin-
amido)-2—deoxy—Q—D—glucopyranosyl)-N—tetradecyl—
carbamate

O-octadecyl N~(Zu(N-benzyloxycarbonyl—L—alania—

amido)-2-deoxy-?-D—glucopyranosyl)—N—tetradecyl—

carbamate

O—dodecyl-N—(2—(N—benzyloxycarbonyl-L-alanih—
amido)—Z—deoxy-P—D—glucopyranosyl)-N—octadecyl-

carbamate

O-tetradecyl N—(2—(Nnbenzyloxycarbonyl—L—alanin~
amido)—Z—deoxy—f—D~g1ucopyranosy1)—N-octadecyl—

carbamate

O-octadecyl N—(2~(H-benzyloxycarbonyl-L—alanin~

- 90 ~
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amido)-2-deoxy-P-Dmgﬁucopyranosyl)—N-octadecyl—

carbamate

J.142 O-dodecyl N-(2=-(N=benzyloxycarbonyl-L-Leucin-
amido)-2~deoxy—P~D~g1ucopyranosy1)~N—dod0cy1-

carbamate

Je143 O-tetradecyl-N-(2~(N~benzyloxycarbonyl~L-Leucin-
amido)—2-deoxy—P—D-gluCUpyranosyl)—N—dodecyl—
carbamate

J o114l O-octadecyl N-(2=-(N~benzyloxycarbonyl-L~Leucin-
amido)—2-deoxy—F—D—glucopyranosy1)~N-dodecy1—
carbamate

J.145 O-dodecyl N-(2-(N-bonzyloxycarbonyl-LpLeucin~
amidc)—2—deoxy—F-D-glucopyranosyl)-N-tetrade—
cyl-carbamate

J.146 O-occtadecyl N-(2-(N~bsnzyloxycarbonyl-L-Leucin~
amido)—a-deoxy-?-D»glucopyranosyl)—N-tetra—
decyl-carbamate

&olh? O~dodecyl N~(2-(N-benzyloxycarnonyl-L-Leucin-
amido)~2—deoxy—P-D—g1ucopyranosyl)—N—octadecyl—

carbamate

J.148 O-tetradecyl N~(2-benzyloxycarbonyl-L-Leucin-
amido)-Z—deoxy—F-D-glucopyranosyl)~N—octadecy1—
carbamate

J.149 O-octadecyl N~(2—(N—benzyloxycarbonyl—L—Leucin-

amido)—Z-deoxy-F—D—glucpyranosyl)—N—octadecyl—carbamate
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J.150

Jo151

Je152

J.15h

Jo155

J.156

J157

O-dodecyl N=(2-(N=-benzyloxycarbonyl-glycinamido)
-2-deoxy—?—D-ga1actopyranosyl)~N-dodecy1~carbau

mate

O~tetradecyl N-(2-(N=benzyloxycarbonyl-glycinamido

2-deoxy~?—D~ga]actopyranosyl)—N—dodecy1~carbamatc

O-Octadecyl N~(2-benzyloxycarbonyl-glycinamnide)~

2-deoxy—f~D—ga1actopyranosyl)~N—dodocy1—carbamate

O~dodecyl N-(2-(N--benzyloxycarbonyl-glycinamido)-
Zfdcoxy~f~D—glactopyranosyl)-N-tetradncyl~carba»

mate
O~octadeeyl N-{2-(li-benzyloxycarbonyl-glycidamido)
2—deoxy—F—D~galactopyranosyl)—N—tPtradecyl-carba-
mate
O-dodecyl N—(2-(N-benzyloxycarbonyl—g]ycinamido)

’

~2—deoxy~?—D~ga1actOpyranosyl)~N—octadecyl-carba—

mate ‘

O-tetradecyl N;(2—(N~benzyloxycarbonyl-glycinamido
-2—deoxy—F~D—ga1actopyranosyl)—N—octadecyl—carba—

mate

O-ctadeecyl U—(2—(N—benzyloxycarbonyl—g]ycinamido)

—2—deoxy~F-D~ga1actopyranosy1)—N—octadecyl—carba—

mate

The following compounds of the general structure

XII (X = ~NH =) were obtained by the methods detailed

under Jo
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J 0158 Ne(2-(N~Bengzyloxycarboryl-glycinamido)-2-
deoxy—?—D-glucpyranozyJ)—N—dedecyl-ﬂ'—dode-

cyl-urea

Je159 N-(2-(N-bqnzy1oxycarbonyl—glycinamido)~2~
deoxy-?—D-glucopyranosyl)—N—dodecyl—N'-tetra-
decyl-urea

J.160 N-(2~(N=benzyloxycarbonyl-glycinamido)-2~
deoxy~P~D-glucopyrancsy1)=N=dodecy1—N'—octa-
decyl—~urea

J.161 N-(2=(N-benzyloxycarbonyl-glycinamido)-2-
deoxy-%-D-g}uCOpyranosyl)—N—tetradecyl-N'—dodecyl-
urea

Jal62 N-(2—(N~benzyloxycarbonyl—glycinamido)—2-&eoxy—
P—D~glucopyranosy1)=n—tetradecyl-N'-octadccyl—
urea

J.163 N—(2—(N-benzyloxycarbonyl—glycinamido)n2—deoxy—
F—D-glucopyranosyl)—ﬂ—octadecy1~N'-dodecyl-urea

J.164 N-(2~(N—bcnzyloxycarbonyl—glycinamido)—2—deoxy-
E—D—gluCOpyranosyl)=N~octadecyl~N'—tetradecyl-
urea

J.165 N—(?«(N;benzyloxycnrbonyl—glycinamido)-Z-deoxy—
?—D—glucoPyranosy1)~N~ocLadecy]—N‘-octadecyl—
urea

J«166 N—(2—(N—benzyloxycarbonyl—L—alaninamido)—Zudeoxy—

Y—D—glucopyranosyl)—N-dodecy1~N'—dodecyl—urea
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J.167

J.163

Jelu”

J.l?O

J.171

Je.l172

Jol?}

J.17h

J.175

N-(2—(N-benzyloxycarbonyl—L—a]aniuamido)-2—
deoxy—P—D-glucopbrrncsy])—N—“cﬂocyl~ﬁ'-te+ra~
decyl-uren
N—(E—(N~benzylnxyc;rhrny3~l—u1aninamido)~?~
dmoxy—F—L—gluccysi;f:a;l)—hndrd:c;1~h‘»octr-

Guorl-ures

L—(”—’L»hwnmylclju:v%«hjl—l—'WnnﬁhfW‘do§~P—
ﬂecvwa~L—glurrer.cuyl)~i~twt'ﬁ RIS TARE

dodecyl-urea
N-(2—(N—bcnzyloxycrrhouy]—L—élnninnmido)—z—
d(oyywv—r—tlufnyyr:rrm;l}—ﬁ»tutla(’Cfl-Y'—t"ts—

dreylt~-1m ed

N-(2—(N-benzyloxycarbonyl-L—alaninamido)-2-
deoxy—?—D-glucpyranosyl)-N—octadecyl-N‘—dodecyl
urea
N-(2—(N-benzyloxycarbonyl—L-alaninamido)—2-
deoxy—E—D—glucpyranosyl)—N—octadecyl-N'—tetra—
decyl~urea
N—(2-(N—benzyloxycarbonyl—L—alaninamido)-2—
deoxy—?-D-glucpyranosyl)—N—octadecyl-N'-octa—
decyl—urea
N—mu(2—(N—benzyloxycarbonyl)¢L—a1aninamido)—2—
deoxy—?-D-gluCPyranosyl)-N-dodecyl-Nl ~dodecyl
urea |

N-N—(2—(N—benzy1oxycarhonyl-L-alaninamido)—2-

BAD ORIGINAL
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deoxy-P—D-glucopyranosyl)-N-dodecyl-N‘-tetra-

decyl-urea

J.176 N—(2-(N~benzyloxycarbonyl-L-Leucinamido)-2-
deoxy—?—D—glucopyranosyl)-N-dodecyl—N'—octa-

decyl-urea

J.177 N—2—(N—benzyloxycarbonyl—L—Leucinamido)—2-
deoxy-F—D-glucopyranosyl)—N—tetradecyl—N'-

dodecyl-urea

J.178 N-(2—(N—benzyloxycnrbony1)-L-Leucihamido)-z—
deoxy-?-D—glucopyranosyl)-N—tetradecyl-N'—octa—
decyl~urea

J.179 N-(2—(N-benzyloxycarbonyl—L-Leucinamido)—z-
deoxy—?-D—gluprranosyl)—N-octadecyl-N'—dodecyl-
urea

J.180 N—(2—benzyloxycarbonyl—L—Leucinamido)—2—deoxy—
F—D—glucpyranosyl)-N-octadecyl—N‘-tetradecyl-
urea

J.181 N—(2—(N—benzyloxycarbonyl—L-Leucinamido)—2—
deoxy-?—D-glucopyranosyl)—N-octadecyl—N‘—octa-

decyl-urea

J.182 N—(2-(N-benzyloxycarbonyl—glycinamido)-2-deoxy—
?—D-galactopyranosyl)—N—dodecyl—N'-dodecyl;
urea

J.183 N—(2-(N—benzyloxycarbonyl-glycinamido)-Z—déoxy
?-D—galactopyranosyl)—N-dodecyl-N'—tetradecyl-

urea



J.184 N-(2-(N-benzyloxycarbonyl-glycinamido)-2-
deoxy-§~D—galactopyranosyl)-N—dodecyl—N'-
octadecyl~urea

J.185 N-(2—(N=benzy1oxycarbonyl-glycinamido)—Z-
deOXN'F'D~gblat0pyranosyl)-N-tetradecyl-N'-
dodecyl-urea

J.186 N-(2—(N-benzyloxycarbonyl-glycinamido)-2—
deoxy—?—D-galactopyranosyl)-N-tetradacyl-N'—
octadecyl-urea

Je187 N—(2—(N-benzyloxycarbonyl—glycinamido)—z-
deoxy—?-D—galactopyrabosyl)—N—octadecyl-N'-dodecyl_
ure

J.1887N—(2-(N-benzyloxycarbonyl—glycinamido)-2-
deoxy—?-D-galactopyranosyl)-N—octadecyl—N'-tetra-
decyl-~urea

Je189 N-(2—(N~benzyloxycarbony1-g1ycinamido)-Z-
deoxy=- —D—galactopyranosyl)—N-octadecyl-N'-

octadecyl-urea

Rhe following compounds of the general strcuture
I(X= —CHZ-) were obtained in the form of their acetic

acid salts by the method detailed under Mo

M.l N—(Z—glycinamido—Z-deoxy-?-D-glucpyranosyl)—N-
dodecyl—dodecanoamide

M.2 N-(2~glycinamido—2-de6xy—?-D-glucppyranosyl)—N-
dodecyl-tetfadecanoamide

Me3 N—(Z—glycinamido—Z-deoxy-?—D-gluéopyranosyl)—N-
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Mo bt

Me5

N,6

M.7

M8

M.9

Mell

Mellt

Me15

dodecyl-hexadecanoamide

N—(z-glycinamido-2—deoxy—F—D-glucopyranosyl)—N-

dodecyl-octadecanoamide

N-(Z—glycinamido—Z—deoxy—?—b—gluCopyranosyl)—N—

tetradecyl-dodecanocamide

N—(Z-glycinamido-z—deoxy-F—D-glucopyranosyl)-N-
tetradecyl-tetradecancamide
N-(2~glycinamido-a-deoxy-p-D—glucopyranosyl)—N-
tetradecyl-hexadecanoamide
N—(2—glycinamido-2—deoxy-F—D-glucopyranosyl)-N—

tetradecyl~octadecanoamide

N-(Z-glycinamido-2—deoxy-P-D-gluchranosyl)-N-

-hexadecyl- ‘'dadecanocamide

N-(Z—glycinamido—2—deoxy-?—D-glucopyranosyl)_N_
hexadecyl-tetradecanoamide
N-(2-glycinamido-2-deoxy-F—D-glucopyranosy1)-N-
hexadecyl-hexadecanoamide
N-(Z—glycinamido—Z—deoxy—?-D-glucpyranosyl)-N—
hexadecyl~octadecanoamide
N-(2—glycinamido—Z—deoxy-r-D-glucopyranosyl)-N—
octadecyl—dodecanoamide
N—(Z—glycinamido—E-deoxy—P—D—glucopyranosyl)-N—
octadecyl—tetradecanoamide
N—(Z-glycinamido—Z-deoxy—F—D—glucopyranosyl)—N—

octadecyl—hexadecanoamide
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Me16

M.17

Mo21

N—(Z-glycinamido—e-deoxy-?-D—glucOpyranosyl)-N-

octadecyl-octadecanoamide

N—(2—L-alaninamido-2~deoxy-F—D-glucopyranosyl)4

N-dodecyl-dodecanoamide

N-(Z—L—alaninamido-Z-deoxy-?—D-glucopyranosyl)—

H~-dodecyl-tetradecanoamide
N-(2—L-a1aninamido—E-deoxy-P—D-glucopyranosyl)—
N~dodecyl-hexadecanoamide

N—(2-L—alaninamido—2-deoxy-f—D-gluCOpyranosyl)-

N-dodecyl~octadecanocamide

N—(2-L-a1aninamido-2-deoxy-F—D-glucopyranosyl)-

N-tetradecyl-dodecanoamide

N-(2—L—alaninamido—2-deoxy—F-Daglucopyranosyl)-

‘ N-tetradecyl-tetradecanoamide

. N-(2-L—é1aninamido-2-deoxy—F—D—glucopyranosyl)&

N-tetradecyl-hexadecanoamide

N-(2—L-alaninamido-2—deoxy—F—D-gluéopyranoayl)-
N-tetradecyl-octadecanocamide
N—(2—L—a1aninamido—2—deoxy-F-D—glucopyranosyl)-
N-hexadecyl-dodecanoamide
N—(2—L—~laninamido-2-deoxy-F-D-glucopyranosyl)-
N-hexadecyl-tetradecanoamide
N—(2-L-a1aninamido}2—deoxy-P—D—glué¢pvr~nosyl)—
N-hevadecyl-hexadccanoamide )
reCd . .
N—(2—L—a1aninamido—2—deoxy-?—D-glucopyranosyl)—

s
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M.29

M. 30

M. 31

Me 32

Me33

M. 34

Me35

M. 36

M 37

M.38

M. 40

N-hexadecyl-octadecanoamide

N-(Z—L-alaninamido-2—deoxy—?-D-glucopyranosy1)—

N-octadecyl-dodecanoamide

N-(2—L-a1aninamido-2-deoxy-?—D-glucpyranoayl)-

N-octadecyl-tetradecanocamide

N-(2&L—a1aninamido—2—deoxy-?—D-glucopyranosyl)-

N-octadecyl-hexadecanaamide

N-(2-L-alaninamido—Z—deoxy-T-D—glucopyranosyl)-
N-octadecyl-octadecanoamide
N—(2-D—a1aninamido—2—deoxy—f—D—glucopyranosyl)~

N-dodecyl-dodecanocamide

N—(2-D—alaninamido-2-deoxy-?—D-glucopyranosyl)-
N—dodeéyl—octadecanoamide
N—(Z—D—alaninamido—2—deoxy-?—D—glucopyranosyl)—

Natetradecyl-dodecanoamide

N—(2—D-alaninamido—2-deoxy-E-D—gluCOpyranosyl)-

N-tetradecyl-octadecanoamide

N-(2—D—a1aninamido—2—deoxy-F—D—glucopyranosyl)—
N—octadecyl-dodecanoamide ,
N—(2—D-alaninamido—2-deoxy—P—D—glucopyranosyl)-
N—octadecyl-tetradecanoamide

N—(2-D—alaninamido-2—deoxy—F-D-glucopyranosyl)—

N—octadecyl-octadecanoamide

N-(2—L—pheny1alaninamido—z—deoxy—?—D-glucopyra“

nosyl)—N—dodecyl—dodecanoamide
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Mol

M. b2

M. 143

Mo 1th

M. 45

M. 48

M.""g

Me50

M.51

Me52

M.53

N-(2-L—phenylalaninamido-Z-deoxy-B-D-gluco-

pyranosyl)-Nudodecyl—octadecanoamide

N—(2—L—pheny1a1aninamido-2~deoxy-P-D—gluco-

pyranosyl)-N—tetradecyl—dodecanoamide

N-(2—L—phenylalaninamido-Z—deoxy-P-D-gluco—

pyranosyl)-N-teradecyl-octadecanoamide

8-(2-L-pheny1a1aninamido-2-deoxy-F-D—gluco—

pyranosyl)—N-gloctadecyl-dodecanoamino

N-—(Z—L—phenylalaninamido—z—deoxy—P-D—gluco~

pyranoay1)4N-octadecyl-tetradecanoamido

N—(2—L-phenylalaninamido-z—deoxy-T—D-gluco—

pyranosyl)—N—octadecyl—octadecanoamide

N—(2-L~valinamido—2-deoxy—P-D—glucopyranosyl)

~N-dodecyl-dodecanoamide

N-(2-L—va1inamido-2-deoxy~?-D—glucopyranosy1)

-N-dodecyl-octadecanoamide

N—(2—L—valinamido-2-deoxy—F—D—glucpyranosyl)-

-N-tetradecyl-dodecanoamide

N-(2—L-va1inamido—2—deoxy—F—D—glucopyranosy1)-
N—tetradecyl—octadecaoamide
N—(2-L—va1inamido-2-deoxy-?—D-glucopyranosyl)—
N—octadecyl—dodecanoamide
N-(2—L—valinamido-2—deoxy—F—D—glucopyranosyl)—
N—dodecyl—tetradecanoamide ‘

N—(2-L—valinamido-Z—deoxy-F-D—glucopyranosyl)—
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MoSh

M.56

M.57

Me39

M.60

N.61

M.62

M.63

M6k

N-octadecyl~ocatdecanoamide

N-(2—L—Leucinamido-z-deoxy-p—D-glucopyranosyl)—
N-dodecyl~dodecanoamide
N-(2—L—Leucinamido—2—deoxy—F-D—glucopyranosyl)—
N-dodecyl-tetradecanocamide
N-(2-L—Leucinamido-2-deoxy-F-D—glucopyranosyl)-
N-dodecyl-hexadecanoamide
N—(2—L-Leucinamido—Z—deoxy—P—D-glucopyranosyl)-
N-dodecyl-octadecanoamide

N—(2—L—Leucinamido—Z—deoxy—F-D-glucopytanosyl)-

N-tetradecgl-dodecanoamide
N—(2—L-Leucinamido—Z—deoxy-p—D-glucopyranosyl)—

N-tetradecyl-tetradecanoamide
N-(2-L—Leucinamido—2—deoxy—F-D-glucopyranosyl)-
N-tetrddecyl-hexadecanoamide
N4(2-L-Leucinamido-2-deoxy-?-D—glucopyranosyl)-
N-tetradecyl-octadecanoamide
N-(2—L—Leucinamido—z-denxy—?—D—glucopyranosyl)-
N-hexadecyl-dodecanoamide
N—(2-L-Leucinamido—Z-deoxy—P—D-glucOpyranosyl)-
N—hexadecyl—tetradecanoamide
N—(2—L—heucinamido-Z—deoxy—F—D—glucopyranosyl)-
N-hexadecyl-hexadecanoamide

N—(2-L—Leucinamido—2-deoxy—r—h—glucpyranosyl)-
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M.67

M.68

M.69

M.70

Me71

M.72

M.73

M. 7k

M.76

M. 77

N-hexadecyl-octadecanoamide
N—(2-L-Leucinamido-Z-deoxy-?-D-glucopyranosyl)-

N~-octadecyl-dodecanoamide

N—(2—L-Leucinamido—Z-deoxy—?—D—glucopyranosyl)-

N~octadecyl-tetradecanoamide

N—(2—L-Leucinamido—2-deoxy—F—D—glucopyranosyl)-

N-octadecyl~hexadecanocamide

N-(2-L—Leucinamido—Z-deoxy—?—v—glucopyranosyl)
N-octadecyl-octadecanoamide
N-(2—sarcosinamido—2-deoxy—?-“-glucopyranosyl)-
N-dodecyl~dodecanocamide
N-(2—sarcosinamido—a—deoxy-F—D-gluprranoéyl)-

N-dodecyl=octadecanocamide

N—(2-sarcosinamido-2—deoxy-?-guglucopyranosyl)-

N-tetradecyl-dodecanoamide

N-(Z-Aarcosinamido-Z-deoxy-F—D—glucopyranosyl)—

N-tetradecyl-octadecanoamide .

N—(2—sarcosinamido—2-deoxy-?-s—glucopyranosyl)—

N-oc tadecyl-dodecanoamide

N-(2—sarcosinamido—2—deoxy-f-D—glucopyranosyl)-
|
R-octadecyl-tetradecanocamide

N—(2-sarconinamido-2—deoxy—F—D—glucopyranosyl)—
N-octadecyl-octadecanoamide
N—(2-L—serinamido-z—deoxy~B-D—glucppyranosy})—

t

N~-dodecyl~dodecanoamide
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M.78

Me'79
M.80

M.81
M. 82
M.83
M-84

M.85

M.86

M.87

4.88

M.89

N—(2—L-serinamido-a-deoxy-r-D-glucopyranosyl)

-N-dodecyl—octadecanoamide

N-(2—L—serinamido—2—deoxy—F—D—glucopyranosyl)~

-N—tetradecyl-dodecanoamide

N—(2—L—derinamido)-Zadeoxy-F—D—glucopyranosyl)—

-N—tgtradecyl-octadecanoamide
N-(2—querinamido—Z-deoxy—?—D—glucopyranosyl)-
-N-octadecyl—dodecanoamide
N-(2—L-serinamido-2-deoxy-F—D—glucpyranosyl)
-N-octadecyl-tetradecanoamide
N-(2-L—derinamido-Z—deoxy-P-D-glucopyranosyl)-
-N-octadecyl—octadecanoamide
N-(2—L—Lyainamido-Z-deoxy—P-D-glucopyranosyl)—
-N—dodecyl—dodecanoamide
N-(2—L-Lysinimido—2-deoxy-p—D-glucopyranosyl)-

—N-dodecyl-octadecanoamide

N—(2-L—Lysinahido-z-deoxy—B-?—glucopyranosyl)—

-N—tetradecyl-dodecanoamide

N—(Z—L—Lysinamido-2~deoxy-B—p-glucopyranosyl)—

-N-tetradecyl-octadecanoamide

N-(2-L—Lysinamido—Z—deoxy-B—P-glucopyranosyl)-

—B-octadecyl—dodecanoamide

N-(2—L-Lysinamido—z—deoxy-?-D-glucopyranosyl)—

-N-octadecyl-tetradecanoamide
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M. 9ON-

M.91

M. 92

M.93

M.94

Me95

M.95

N 97

M.98

M.100

M.101

(2-L-lysinamido-Z-deoxy-F-D-glucopyranosyl)-

N-octadecyl~octadecanoamide

N-(2-L-asparaginamido—Z-deoxy-FaD-glucopyranosle

~-N~dodecyl-dodecancamide

N-(2-L-asparaginamido-2-deoxy—E—D-glucopyranosyl)

N-dodecyl-octadecanoamide

N-(2—L-asparaginamido—Z-deoxy-f—D-glucopyranosyl)

~N~tetradecyl~dodecanoamide

N-(2—L-asparagihamido—2-deoxy-P-D-glucopyranosyl)

-N-tetradecyl-octadecancamide

N-(2-L-aSparaginamido-2—deoxy-?-D-gluGOpyranosyl)

-N~octadecyl-dodecanoamide

N-(2-L-asapraginamido-a—deoxy-P-D-glucopyranosyl)

~N-octadecyl-tetradecanoamide

N-(2-L-asparaginumido-2—deoxy—F—F-glucopyranosy1)

~N-octadecyl-octadecanoamide

Np(2—L—glucotaminamido-Z—deoxy-F—D-glucopyranosyl)
N-dodecyl-dodecanoamide
N-(2—L—glucotaminamido-2-deoxy-?-D—glucopYranosyl)
N-dodecyl-octadecanoamide
N—(2-L-glutaminamido—2—deoxy—?—D-glucpyranosyl)
N-tetradecyl-dodecanoamide -

N—(Z-L-glutuminamido—2-deoxy—?-D—glucpyranosyl)

N-tetradecyl-octadecanoamide
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M.102

M.103

M.104

M.105

M.106

M.107

M.108

M.109

M.110

M.11ll

M.112

M.113

N—(2-L-glutaminamido-2-deoxy-?—D-giucopyrano—

syl)-N-octadecyl-dodecanoamide

N-(2~L—glutaminamido—2—deoxy—?-D-glucpyrano~

syl)-N-octadecyl-tetradecanoamide

N(2-L~glutaminamido-Z—deoxy-f—D—glucpyrano-

syl)-N-octadecyl-octadecanoamide

N-(2-L-glycinamido-2—deoxy—F—D—galactopyrano—

syl)~N- dodecyl-deodecancamide
N-(2-g:ycinamido -2~ deoxy-f—D—galactopyrano—
syl)-N-dodecyl-octadecanoamide
N-(2-glycinamido~2- deoxy-?-D—galactopyrano-
syl)-N-tetradecyl-dodecanoamide
N=(2-glycinamido~- 2-deoxy-?-D-galactopyrano—
syl)-Ng tetradecyl-octadecanocamide
N-(2-glycinamido-2-deomy- ?-D-galactopyrano-
syl)-N- octadecyl-dodecancamide

N-glycinamido-2-deoxy-?-D-galactopyranosylé—

N-octadecyl-tetradecancamide

N-(2 -glycinamido—2-deoxy—P-D-galactopyranosyl)

N-octadecyl~octadecanocamide

N—(2-L-a1aninamido-2—deoxy-?-D-galactop:rano-

syl)-N-dodecyl-dodecanoamide

N-(2—L-alaninamido-2—deoxy-F-D-galactopyrano—

syl)—dodecyl—octadecanoamide
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20

M.11lh

Me1ll5

M.116

Mell7

Ml.118

Me1ll9

Me120

M.1l21

Mel22

Mel23

M.12h

M.125

N-(2-L-a1aninamido—2—deoxy~F-D-galactouyrano-

syl)-N-tetradecyl-dodecanoamide

N-(2-L-alaninamido-2-deoxy-F—D—galactopyrano—

syl)-N-tetradecyl—octadecanoamide

N—(2—L—alaninamido-2—deoxy-cﬁp-gnlactopyrano-

syl)-N—octadecyl—dodecanoamide

N-(2-La-alaninamido-2—deoxy—?OD—galactopyrano-

syl)—N-octadecyl—tetradecanoamido

N-(2-L-alaninamido-2-deoxy= ~D-galactopyrano=-
8 P

syl)—octadecyl-octadecanoamide

N-(2-L—Leucinamido-a—deoxy—?—D-galactopyrano-

sy)-N-dodecyl—dodecanoamide

N—(2—L-Leucinamido-2—deoxy-P—D-galactopyrano—

syl)-N-dodecyl—octadecanoamide

N—(2-L-Leucinamido—2—déoxy-?-D-ga1actopyrano-

syl)—N—tetradecyl-dodecanoamide

N—(2-L-Leucinamido—2—deoxy-P—D-ga1actOpyrano—

syl)—N—teteadeCyl-octadecanoamide

N-(2—L—heucinamido-a-deoxy—?-D—galactopyrano—

syl)—N—tetradecyl-octadecanonmide

N-(2—L-Leucinamido—2-deoxy—?—D-galactopyrano-

syl)—N—octadecyl-tetradecanoamide

N—(2—L-Leucinamido-2-deoxy-F&D—galactopyraﬂo—

syl)N-octadecyl-octadecanoamidé i
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Me126

M.127

M.128

Me129

M.130

Me131

M.132

Mel33

Mo13k

Mel35

M.136

The following compounds of the general struct-
(X = -0~) were obtained by the method detailed

Me

O-dodecyl N(N-(Z-glycinamido-z—deoxy-f_n_gluco_

pyranosyl)—N—dodecyl—carhamate

O-tetradecyl N-(Z—glycinnmido-2—deoxy-r-D-gluco—

pyrnnosyl)-N—dedecyl-carbamate

O-octadecyl N-(Z-glycinamido-Z—deoxy-?-D-gluco-

pyranosyl)-N-dodecyl -carbamate

O-dodecy-N-(Z-glycinamido—2—deoxy-F-D-gluco—

pyranosyl)—N-tetradecyl—carbamate

O-octadecyl N—(2-glycinamido-Z-deoxy-?-D-gluco-

pyranosyl)-thetraeecyl—carbamate

O-dodecyl N-(Z-glycinamido—Z—deoxy-F-D-gluco-

pyranosyl)—N-octadecyl-carbamate
O-jetradecyl N-(Z-glycinamido-a—deoxy-Z—deoxy-F—
D-glucopyranosyl)—N-octadecyl—carbamate

O-octadecyl N-(Z—glycinamido-Z-deoxy-F—D-gluco—
pyranosyﬁ)N—octadecyl—carbamate

O-dodesyl N-(Z—L—alaninamido—2-deoxy-F-D-gluco—
pyranosyl)—N-dodecyl-carbamate

O-tetradecyl N—(2-L-a1aninamido—2-deoxy—?-D—
glucopyranosyl)—N—dedocyl—carbamate

O-octadecyl N—(2—L-alaninamido—2—deoxy—F-D—

glucopyranosyl)-N—dodecyl-carbamate
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Me137
M.138

M.139

M.140
M.141

Meoll2

M.lhﬁ
Mellth
M.145
M.146
M.147

M.148

O-dedecyl N-(2-L—alaninamido-a-deoxy—P-D—gluco-

pyranosyl)-N-tetradecyl-carbamate

O-octadecyl N-(2-L-alaninamido-2-deoxy-p-D-

glucopyranosy1)-N-tetradecyl-carbamate

O-dodecyl N—(2—L-alaninamido-2—deoxy-F—D—

glucopyranosyl)-N—octadecyl—carhamate

O-tetradecyl N—(2-L-a1aninamido—Z-deoxy—?-D—

glucopyranosyl)-N-octadecyl-carbamate

O-octadecyl N-(2—L—a1aninamido—Z-deoxy-?-D-

glucopyranosyl)4N-octadecyl—carbamate

O-dodecyl N-(2—L-1eucinamido—z—deoxy—?—D-gluco-
nyranosyl)—N-dodecyl-carbamate

O-tetradecyl N—(Z—L-Leucinamido-Z-deoxy—?-D-
glucopyranosyl)-N-dodecyl-carbamate

0-Octadecyl N-(2—L-Leucinamido-2—deoxy—F-D~

glucopyranosyl)-N-dodecyl-carbamate

‘O-dodecyl N—(2—L—Leucinamido—Z-deoxy-F-D-

glucoPyranosyl)-N-tetradecyl-carbamate

O-octadecyl N-(2-L-Leucinamido—Z—deoxy-F—D-

pyranoayl)—N-tetradecyl-carbamate

O-dodecyl N—(2~Leucinamido-Z-deoxy-P-D-gluco-

pyranosyl)-N-octadecyl-carbamate

O-tetradecyl N-(2-L-Leucinamido-Z—deoxy-F—D-

glucopyranosyl-N-octadecyl-carbamate
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M 149
M.150
M.151
M.152
M.153
M.1§4
Me155
M.156

M.157

0-octadecjl-N-(2-L-Leucinamido-Z-deoxy-F-D-
glucppyranosyl)—N—octadecyl-carbamate
O-dodecyl N~(2—L—Leucinamido—Z—deoxy—?-D-
galactopyrahosyl)—N—dodecyl-carhamate

O-tetradecyl N-(2-gdycinamido-2-deoxy-p-D-

galactopyranosyl)-N—dodecyl—carhamate

O-octadecyl N-(Z—glycinamido—2—deoxy—P—D-

galactopyranosyl)—N-dodecyl—carbamate

O-dodecyl N-(Z—glycinamido)-2-deoxy—F—D—galacto-

pyranosyl)—N-tetradecyl-carbamate

O-octadecyl N-(2—glycinamido-Z—deoxy-?—D-

galactopyranosyl)—N-tetradecyl-carbamate

O-dodecyl N-(Z—glycinamido-z-deoxy—?-D-galacto-

pyranosyl)—N-octadecyl-carbamate

O-tetradecyl N-(Z-glyciqamido—Z-deoxy—?-D-

g;lactopyranosyl)-N-octadecyl-carbamaté

O-octadecyl N-(2-glycinamido-2-deoxy-B-D-

galactopyranosyl)-N—octadecyl—carbamate

The following compounds of the general structure

I (X = -NH =) were obtained by the method detailed un-

der M.

M.158 N-(2-glycinamido-Z-deoxy-B—D—glucopyranosyl)-

N-dodecyl-N*'-dodecyl-urea

M.159 N-(Z-glycinamido-Z-deoxy-B-D-glncopyranosyl)-

N-dodecyl=N'-tetradecyl-urea
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M.160

M.162

M.163

M.ls""

M.165

M.166

M.167

M.168

M.169

M.170

N-(2-glycinamido-2-deoxy-B-D-giliucopyranosyl)-N=

dodecyl-N'-octadecyl-urea

N-(Z—glycinamido-a-deoxy~P-D-glucopyranosy1)-

N- tetradecyl-N'-dodecyl-urea

N-(Z—glycinamido—z—deoxy—F—D-glucopyranosyl)—

N-tetradecylN'-octadecyl-urea

N-(Z-glycinamido-a—deoxy—?—D—glucopyranosyl)-

N-octadecyl-N'-dodecyl-urea

N-(2-glycinamido—2-deoxy-?-D-g1ucpyranosyl )-

N-octadecyl-N'-tetradecyl-urea
N-(Z—glycinamido-a—deoxy-F—D-glucopyrahosyl)-
N-octadecyl=-Nt'-octadecyl-urea
N—(2-L—alaninami;o-2—deoxy-P—D-glucopyranosyl)
N-dodecyl-Nt-dodecyl-urea

N-(2—L‘a1aninamido-2-deoxy—P-D-glucopyranosyl)

N-dodecyl-N'-fletradecyl-urea
N—(Z-L-alaninamido-Z-deoxy-?-D-glucopyranosyl)
N-—tetradecyl-N'~octadecyl-urea
N-(2-L-alaninamido—2—deoxy-?—D-glucopyranosyl)
N-tetradecyl-N'-dodecyl-urea
Nﬁ(2-La1aninamido-2—deoxy—?-D-glucopyranosyl)

N-tetradecyl-Nt-octadecyl-urea

(M.l7lN—(Z-L—alaninamido-z—deoxy-?-D- glucopyranosyl)

N-octadecyl-N'-dodecyl-urea
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M.172

Me173

M.174

M.175

M.176

M.177

M.178

M.179

M.180

M.181

M.182

M.183

N-(2-L-alaninamido-2-deoxy-?-D-glucopyranosyl)

-N-octadecyl-N'-tetradecyl-urea

N-(2—2—L—alaninamido-2-deoxy—?—D—glucopyranosyl)

-N-octadecyl=-N'~octadecyl-urea

N-(2—L-Leucinamido-Z-deoxy-P-D—glucpyranosyl)

~-N-dodecyl-N'-dodecyl-urea

N-(2-L-Leucinamido—2-deoxy—?-D-g1ucopyranosyl)

-N-dodecyl-N'-tetradecyl-urea

N-(2-L-Leucinamido—z-deoxy-P-D-glucopyranosyl)

dodecyl=N'-octadecyl-urea

i
N-{2~L~ eucinamido-2—deoxy-F-D-glucopyranosyl)
N-tetradecyl-N'-dodecyl~urea
N-(2—L-Leucinamido-Z-deoxy-P—D-glucopyranosy1)—N-
tetradecyl-N'-octadecyl~urea

N-(2-L-Leucinamido—Z-deoxy—F—D—glucopyranosyl)

-N-octadecyl-N'-dodecyl-urea

N—(Z-L-Leucinamido-2—deoxy-F-D-glucppyranosyl)

-N-octadecyl-N'~-tetradecyl-urea

N—(2-L—beucinamido—2-deoxy-P-D-glucopyranosyl)

N-octadecyl-N'-octadecyl-urea

N-(Z—glycinamido—z—deoxy—?—D—galactopyranosyl)

N-dodecyl-N'-dodecyl-urea

N-(2-giycinamido-2-deoxy -?-D-galactopyranosyl)

N-dodecyl-N'-tetradecyl-urea
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M.184 N-(Z-glycinamido-Z—deoxy—P-D-galactopyranosyl)-

N-dodecyl~N'~octadecyl-urea

M.185 N-(2—glycinamido—Z—deoxy—?—D-galactopyranosyl)-

N~-tetradecyl-N'-dodecyl-urea

Me186 N-(2—glycinimado-Z—deoxy-?-D-galactopyranoayl)—

N-tetradecyl=N'-oactdecanoamide-urea

M.187 N-(Z—glycinamido-z-deoxy-?-D-galactopyranosyl)—

N-octadecyl-N'~dodecyl-urea

M.188 N-(2-glycinamido-Z-deoxy—F—D—galactopyranosyl)-

N-octadecyl-N'~tetradecyl-urea

M.189 N-(Z—glycinamido—Z—deoxy-B-D-galactopyranosyl)-

N-octadecyl—Ni-oactadecyl-urea

Physical Date

All the chemical reactions were followed by thin-
layer chromatography. The reported Rf values were de-
termined on silica gel 60 thin-layer plates (E.Mercky
Darmstadt). The composition of the mobile phase mix-

tures is reported in parts by volume,

Optical rotations were determined with a Perkin-

Elmer type 241 polarimeter in 1dm cells at 589 nm(Na
D Line). The concentration C of the substance in the
solvent is reported in percent (weight/volume). The

elemental analyées in the indicated cases provided sa-

tisfactory figures for C, H and N, with the following
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limits of error C + 0.389%
H+ 0.31 %

N + 0.52 %

Data for the glycosylamines of the general

structure IV prepared by method A

Rf values in dchloromethane.methanol = 5:1

2-benzyloxycarbonylaminc-2-deoxy~D-glucopyranose

Rf = 0.31

2-benzyloxycarbonylamino -2-~deoxy-D-galactopyranose

Rf = 0029

The glycosylamines of the structure IV which
were prepared had every similar Rf values in the above-
mentioned mobile phase, being in the range 0.46 to 0..49,

Those glycosylamines with shorter alkyl chains had lower

Rf values than the glycosylamines with longer alkyl chains.

Examples: Compound Rp
A 2 047
A 3 0.47
AL O.47
A 6 0.49
A 9 0.46
A 12 0.48
/
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Data for the compounds of the general struc-

ture VI (X = -CH.-) prepared by method B

R_ values in dichloromethane/methanol = 10.1

F

Compound

R

li}emental analysis

-

114

F

B 3 0.37

B 6 0.38 C5gHg6N0n
B 8 0.38

B 9 0439 C yHogH500
B - 10 0.38 cuoH7oN2°7
B 12 0.38 CuuH78N207
B 13 0.38 Chglgots00
B 16 0.38 Gy, 201800
B 20 0.38 C,uHogN o0
B 2l o.3§ CheligaN 207
B 23 0.38 050n90N207
B 25 0.3k C38H66N2°7
‘B 26 0836 CyoBnoN 207
B 27 0.36 C i HogN,00
B 30 0.36 ChgHgoN 07
B 31 0.36

B 33 0.37 C5ogoN207
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Data for the compounds of the general siruc-

ture IX (X = =CH.-) prepared by method C

RF values in toluene/ethanol = 20:l
Compe Rf Llemental Melting (DC)
analaysis point D

C 1 D36 CpllpN009 +15.6
(C=1.0;THF)

c 2 0.36 046H76N2010 73 +14,1
(C=1.0; THF)

c 6 0.36 CS2H88N2010

c7? 0.3%6 050H84N2010 65° +13’5-
(c=1,o;CH2012)

C9 0.36

C 10 033 C5OH8HN2010

C 12 0,33 052H88N2010

Data for the compounds of the general struc-

ture

VI (X = -O=)prepared by method E.

R. values in dichloromethane/methanol = 10:1

f
Compe. R, Elemcntal analysis
E 1 0.36 039H68N208
E 4 0.36
E 6 0.36 CMHHSOHZOS
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Compe Rf ilemental analysis

E 8 0.36 Cso“gzNaos
B0 0-33 C3qHgeN2"8
E 11 0433 Cu5fg0N 208
E 15 0.3h Cy,HgyN 508
E 17 0.34 CH8L,N 08

Data for the compounds of the general struc-

ture VI (X= =NH-) prepared by method F

RF values in dichloromethane/methanol = 10:1
Compe Rf Llemental analaysis
. C
F 1 0.30 39H69N307
F 3 0.30 Cq5H81H307
F > 0.30 GM7H85N307
F 8 0.31 651H93N307
F 9 0,38
F 14 0.28 Ciyy
F 16 0.28 cWHSSN}o7

Pata for the compounds of the general struc=

ture (X = -CH,-) prepared by general method G

Ry values in dichloromethan/methanol 1/25% aqueous

aI;HYlOnia = 1001.5=O.l
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Compe Rp Klemental analysis (o )D
G 1 0.30 ©

3OH60H205 < C.H 0. + 12.03C=13THF

27472
G 2 0.31 052}{6“N205 x C H,0,
G > 0o 52
G L 0.33 C,.H, NJO
c

36772725 x O H)0,
G 5 0.31 CBZHSHNZOB x C,H,0, +11.3°;C=1.0;THF
G 8 0.32 038H76N205 x C,H0, + 8.5%;C=1,0;THF
G 10 0.33 036H72N205 x C,H,0,
G - 13  0.32 036372N205 x CoHO0,  + 9.7°; C = 1.0:%HF
G 14 0.33 038H76N205 b 3 Cz“uoa
G 15 0.34 GhoH8oNa°5 X Czﬂuoa
G 16  0.3h4 Ch2H8“N205 x CH0, + 7.0%3 C=1,0;THF
G 17 0.29 CBOH6ON205 x C,H0, + 24,03 C=1.0;THF
G 19  0.29 036H72N205 x C_H0, + 21.8%; C=1.0; THF
G 22 0.29 c36H72N205 x C,H,0,
G 24 0.31 CQZHSQNZOE X Czﬂuo2 + 17.3%; C=1.03 THF

Data for the compounds of the general struckure

X (X = =-0-) prepared by general method H

R values in dichloromethane/methanol/25% aqueous

f

ammonia = 10:1.50.1
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Comp. R Elemental analysis (o )

f D
c *. C=
H 2 030 03H66N206 X C H0,  +8,4%; C=1.0,THF
H 6 0.30
H 8 0.32  C)5HgcN,0p % C,H),0,

H 11 0.26

Data for the compounds of the general structure

X (X = ~NH-) prepared by general method I

RF values in dichlorome thane/me thanol/25% aqueous

ammonia = 10:1.5:0.1

Comp. R, Elemental analysis
1 1 0.26 031H63N305 X CZHL*O2
1l 3 0.28
1 5 0.28 C,oH, N0
3979835 x CZHQO2

1 11 Q.ah C37H75N305 x czﬂuo2

1 13 0.24

Data for the compounds of the general structure

XII (X = -CH.~)  prepared by general me thod J

Rp values in dichloromethane/me thanol/25%

aqueous

ammonia = 10:11.5:0.1
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Comp . R Elemental analysis
J 1 0.33  CugHggeN30g
33 0.35 C44Hy N30
J 4 0.35 CuHg N30g
J 5 0.35 C4oH;3N30g
J 7 0.35  C,eHgN30g
J 8 0.36 CugHgsN30g
J 10 0.36 CugHg N30g
J 12 0.37  CggHgoeN30g
313 0.36  C,ueMg N304
J 16 0.38 CgyHg3N30g
317 0,34 C4yHy,N30g
J 18 0.34 C,4H,gN30g
J 20 0.35 C4yHg3N30g
J°21 0.34  C4u3H;gN304
3 23 0.35  C4 HgaN30g
J 25 0.36 C,gH;gN50g
3 297 0.37  C4,HgaN304
J 31 0.38 Cg,Hg,N;0g
3 34 0.43  C,,Hg,N;0g
J 36 0.44  C,gH,, N30,
J 37 0.45  C,,HgqN50g
J 38 0.45  C,qHgyN50g
3 41 0.55  CgaHgrN30,
J 43 0.56 CggHg,N50g
J 45 0.55 CggHgyN30g
J 47 0.48  C44H;gN304
J 50 0,51 Cg,Hg M504
.3 51. 0.51 . CuqHgyN30g.
354 0.54  Cy.Hy,N304
J 55 0.56 C4 Hg;N30g
3 57 0.57  CsgHgoN30g
J 58 0.54  C,.Hg,;N;0g
J 60 0.57  CggHgy'alg
J 61 0,58 Cg,Hg3N30g
J 63 0.57 CggHggN30g
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Comp. R Elemental analysis
J 69 0 59 CggHygN30g

3171 0.42  C,7Hg3N304

J 74 0.42  C,,Hg3N30g

J 75 0.42 C,9HgyN30g

3 77 0:35 C,ugH;7N30g

J 79 0.35 CggHgN30g

J 80 0-.37  CggHg3N30s

J 84 0-54 CgoHagN4Ojg

3 86 0-55 CgaHggNgOjp -

. 3.88 0.55  CsglegNaOro |

390 0.57  CgqHigaN40y0

J 91 0.58  CugH;7N30;g

J 92 0.58 . CggHggN30jqg .

.3 96...0.60. .Cg,Hg3N30 g

J 98 0.48  CggH,9N304g

399 0.50 CggHg N30yg

3 102 0.51  CggHg N30y

J 103 0.51  CggHggN30

J 105 0.28 CaoHgoN304

J 109 0.30 G4 HgN30g

J 116 0.32  C,u,HgyN30g

J 122 0,54  CgoHgyN30g
J 123 0.54  CgaHggN30g
J 124 0.54 Cg,Hg3N304

Compounds of thgmgeneéa('stfucture X1t (X' = -Q0-)

Comp. Re Elemental analysis

3 127 € .31 . Cq3Hy5N309

J 131 0.34  C,,Hg3N30g

J 133 035  Cg3HggN30y

J 135 0.32  C,,aHy7N30g

J 13% 0 .34 C48H85N309

3 143 9

‘ .53  C,45HgaMN304
le A 23 620
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Comp. Rf

Elemental analysis

J 147 0 .55

Cg1Hg N304

AR

J 149 0.58 C57H103N309
'J 151 0.27  C43H,gN30g
J 152 0.28  C,,Hg3N30q
5 " Compounds of the general structure XII (X =
~NH-)
Comp. Re Elemental analysis
J 158 0.29  C,4,H,,N,0Og
J 160 0.32 Ca7HgygN40pg -
0 J 162 0.32 | C4uqHggN4Og
J 170 of32f CggHggN4Og
J 174 0.50 C:gHggN4Og
J 176 0.53  Cg,Hg,N,04
.. 1178 0.53 . CgzHgN4Og -
1 J 184 0.26  C45Hg, N,Og
J 186 0.26  C4uqHggN,Og

Data for the compounds of the general struc-

prepared by general

method M

(X

4+ 19.9°

+ 12,4°

+17.3%;
+12,5°%;

!

C=1 03
c=1,0;

C=1,0, THF

C=1.0y THF

THF
THF

ture 1 (X = -CHy-)

20 Rg values in dichloromethane/methanol/25% aqueous
ammonia = 10:3:0.4
Comp. R Elemental analysis
M1 0,23 Cqy5HgaN40, x C,H,O0,
M 3 CagHy N30g x CoH,0,

25 M 4 CagH75N30, x CoHLO,
H 5 0.21  CquHgyN30g x C,H,0,
H 7 CygHp5N30, x CoH4O,

.. M. 8 0.26.  C,uqH;gN30g x CoH,O0, -

M 10 C4gH7gN30, x C,H,0,

30 M 12 C4a2Hg3N30, x CoH,0,
M 13 0.22 CagHygN30, x CoH,40,
M 16 0.23  C, ,HgsN30, x C,H,0,
M 17 0.19  Cy3HgsMN30, x C,oH,0,
Mo18 CagHgygNa0g x CoH,0,

35 M 20 0.21  CagH, N30, x CoH,0-

lLe A 23 620
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ol

Comp. RE Elemental analysis (o) p
21 C35Hg N30, x CoH40,
23 CagHs7N30, x CoH405
25 0.21  Cg3,Hy;3N30g x C,H,0,
29 C39H77N30, x C5H,05, +19.7°; C=1.0; THF
31 0.23  CuqHggN30, x C,H,0,
34 Ca9H77N30 x Co,H,0, 412.6°; C=1.0; THF
36 C4yHg N30, x C,H,0,
37 0-17  C3gH;7N30, x CoH,0, +18.3°; C=1.0; THF
38 C41HgyN30g x CoH,40,
41 0.63 C45H81N306 X C2H402 + 9.5%; C=1,0; THrF
43 - Cq7HgsN30g x CoH405 - - S
45 0.63 C47H85N306 X C2H402 +10.1%; C=1,0; THF
47 0.51  CagHygN30, x CoH,0,
50

Ca3HggN30g x CH,0,
0.49 =~ C,yHggN50g X CoH,O05 +#17:3%; C=1.0; DMF

¥ % ¥ X X ¥xXxyxx X ¥ XXX XIXIIIXIXIIIIIIIIIX
: wn

54 0.47  Cg¢Hy N30, x CpH O, +17.6°; C=1.0; THF
55 . 0:47 | C3gHygN304 x CpH40,
57 C4oHg3N30g x CoH,O,
58 0:49  CagH,gN30, x CoH,O0, +416.2°; C=1,0; THF
60 C4oHg3N30g x CoH,O0,
61 0:52  C,uHg,N30g x CoH O, +16.4°; C=1,0; THF
63 Ca2fla3N30e x C2HeO2
66 0-51 C4a5HggN30g x Cp,H 0, +13.5°; C=1.0; THF
69 CagHosN30g x CoH, 0,
71 CygH77N30, x C,H, 0,
74 0.27  CagHy N30, x CoH,0, + 9, 6°; C=1.0; THF
75 C4yHgN3Og x CpH 0,
77 0.19  Cg33HggNgHy x CpH.0, + 3.8° C=1. 0; THF
79" CagHg oN505 % C,H,05 ’
80 0.22  C4,HgN30; x C,H,0,
M 84 0.01  CpgHsoN4Op % 2(C,H 0,0 415,7%; C=1 0; THF
M 86 CagHygNa0p x 2(C5H,0,
M 83 0.01  Cy3HgaN4O4 x 2(C,H,0,) +15.5°; C=1,0; FHF
M 90 CagHogNg0g x 2(C,H, 05)
M 91 C34HgsN30,
M 92 0.05  CygHypNa0s | +20.17; C=1.0; HOAc
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It is understood that the specificaticit aiid’ eisuples cee Lllusirarive
but not: limitative of the present inveatiurt artda cthat other embodiments within

the spirit and scope of the invention will suggest themselves to those skilled

in the art.
Le A 23 520

123 -

Comp. Rf Elemental analysis (%) p
M 96 0 .04 C4pHg N30g
M 98 0.02 Ca5Hg7N30g +15 9°; C=1 0; HOAc
M99 ' Cq1H79N30g |
M 102 0.02 C,,H,gN;0g +15.4°; C=1.0; HOAc
M 103 Cy,Hg3N30g
M 105  0.20 Cy,H 3N30, x C,H,0, +28,6%; C=1 0; THF
M 109  0.21  C3gH,5N30, x C,H,0,
M 166  0.21  C39H,,N30, x C,H,0, +30.4%; C=1 0; THF
M 122 0-45  CuuHg,N30p x CoH0, -
M 123 0.45  Cy,Hg3N30, x CpH40, +24.1°; C=1 O; THF
M ;24_:°d.4%  | C44Hg,N30g x CoH.0, ST
“ Compoﬁnds of the geﬁeral structure I (X = -0-)
Comp. RE Elemental analysis ) 5
M 127 © 0,20  CagHggN30, x CoH 0, +18 1°; C=1.0; THF
M 131 0,22 CgzgH5,N30; x C,H,0,
M 133. 0,22 . CugHggN30; x C,H,O05, . . .
M 135 0,17  Cg3.H7;N30; x C,H40, +17,4°; C=1,0; THF
M 139  0.19  C,gH;g5N30, x C,H,O05
M 143  0.44  CggH;5N305 x C,oH,0, +16.4°; C=1.0; THF
M 147 0,45  C,3HgsN30, x C,H,O,
M 149  0.45  CagHg;N;0; x C,H,O,
M 151  0.20 CqgHggN305 x C,H,05, +25.3°; C=1.9; THF
M 152  0.20 CygH;7;N30, x CoH,0,
M 158 0.19  C33H . N.O, x CoH,0, +14.2%; C=1.0; THF
M 160  0.20 Ca9HygN,0p x CoH,0,
M 162 0,20 G4 HgyN40, % CoH, 0,
.M 170 0,20 C,uoHg,N,0p x CoH,0, .
M 174 0.39  Cs,H, NuO, x C,>H,05
M 176 0. 43 C43HggN40g % C5H,4 05
M 178 0. 43 CagHgegN40g x C5HLO0,
M 164 0. 16  CagH, N0, x CoH,O0,
M 186 0.16 C, HgoN,0p x C,H,0,



CLAIMS

1. A compound of the formula

5
R”-0 CH2

.0 2
e CO~X-R

R ~0 -N

~N hi

R”~0 WH

]
CO—CH—N—R8
o
in which R8 R9

1
5 R

denotes hydrogen or a saturated or singly or

multiply unsaturated alkyl radical having up
to 50 carbon atoms,
X represents —CHE—. -0~ or -=NH-,

R denotes hydrogen or a saturated or singly or

multiply unsaturated alkyl radical having up

10
to 50 carbon atoms,
>, R 5 3
1 and R, 1ndependently of one another, denotes
hydrogen
R7 denotes hydrogen, 01—07-a1ky1. and
15 ' R8 represents hydrogen or methyl, and

R9 reppesantaahydrogen, and or a pharmaceutiually

acceptable salt thereof.

2. A compound according to claim 1, in which
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R1 represents a straight-chain or branched, saturat-
ed or unsaturated alkyl radical having 1 to 20 C

atomse.

3, A compound according to claim 1, in which
R2 represents hydrogen or represents a straight-chain

or branched saturated or unsaturated alkyl radical hav-
ing 1 to 20 C atomse

4. A compound according to claim 1, in which the
sugar residues are 2-amino-2-deoxy-D-glucose or 2-amino
-2-deoxy =-D-galactose.

5. A compound according to claim 1, in which the
amino group of the amino sugar is bonded to glycine,
sarcosine,, alanine, valine, leucine, isoleucine, serine,
glutamic acid, glutamine, phenylalanine, in the D- or L-

form, or to an aminocarboxylic acid in the D= or L-form.

6. A compound according to claim 1, wherein such

compound 1is N-(Z—glycinamido—Z-deoxy-F—D—glucopyranosyl)-
N-dodecyl—dodecanoamide.

7. A compound according to claim 1, #herein such

compound 1is N—(2—51tcinamido—Z-deoxy—?—D—giucpyranosyl)-

N-dodecyl—ontadecanoamide.

8. A comppund according to claim 1, wherein such

compound is N—(Z-glycinamido-2-deoxy-f—D-glucopyranosyl)

-N-tetradecyl—dodecanoamide.
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9., A compound according to claim 1, wherein
such compound is N~(2—L-alaninamido-2-deoxy—P-D«gluco—

pyranosyl)-N-dodecyl-dodecanocamide.

10, A compound according to claim 1, wherein
such compound is N—(2-DOalaninamido—2-deoxy-F-D-gluco—

pyranosyl)-N-dodecyl-octadecanoamide,

11. A compound according to claim 1, wherein
such compound is N—(2—L-phenylalaninamido-2—deoxy—F—D;
glucopyranosyl)-N-dodecyl—octadecanoamide

12. A compound according to claim 1, wherein
such compound N—(2—L—valinamido-2-deoxy-F-D-gluCOpyra-

nosyl)-N-octadecyl-dodecanoamides

13, A compound according to claim 1, wherein such
compound is N~(2—L-valinamido—2-deoxy—?-D—glucopyrano-

syl)—N-octadecyl-tetradecanoamide

14, A compound according to claim 1, wherein such
compound is N-(2-L-Leucinamido—Z-deoxy—?~D—Blucopyrano-

syl)-N-dodecyl-dodecanoamide.

15. A compound according to claim 1, wherein such
compound is N-(2—L—leucinamido-Z—deoxy—F-D-glucopyrano-

syl)-N-octadecyl- dodecanoamide,

16. A compound according to claim 1, whereinsuch
compound is N—(2—sarcosinamido-z—déoxy—B-D—glucopyrano-

syl)~N=- octadecyl-dodecanocamideso
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17. An immunostimulating composition compris-
ing an immunostimulating effective amount of a com-

pound according to claim 1 and a diluent.

18. A composition according to claim 17, wherein

the diluent comprises a vaccinee.

19. A composition according to claim 18, wherein
the vaccine is a virus vaccine against influenza, mumps,

measles, rubella, hepatitis or herpes.

20. A composition according to claim 18, where-
in the vaccine is a virus vaccine against psudorables,
rhinopneumonitis, Marek, foot-and-mouth and bovine in-

fluenzae.

21. A method of stimulating the immune system
which comprises administering to a patient an immuno-
stimulating effective amount of a compound according

to claim 1.

OSWALD LOCKHOFF
YUTAKA HAYAUCHI
PETER STADLER
KLAUS GEORG STUNKEL
GERT STREISSLE
ARNOLD PAEBENS
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KLAUS SCHALLER
Inventors



	Page 1 - ABSTRACT/BIBLIOGRAPHY/SEARCH_REPORT
	Page 2 - ABSTRACT/BIBLIOGRAPHY/SEARCH_REPORT
	Page 3 - ABSTRACT/BIBLIOGRAPHY/SEARCH_REPORT
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - DESCRIPTION
	Page 23 - DESCRIPTION
	Page 24 - DESCRIPTION
	Page 25 - DESCRIPTION
	Page 26 - DESCRIPTION
	Page 27 - DESCRIPTION
	Page 28 - DESCRIPTION
	Page 29 - DESCRIPTION
	Page 30 - DESCRIPTION
	Page 31 - DESCRIPTION
	Page 32 - DESCRIPTION
	Page 33 - DESCRIPTION
	Page 34 - DESCRIPTION
	Page 35 - DESCRIPTION
	Page 36 - DESCRIPTION
	Page 37 - DESCRIPTION
	Page 38 - DESCRIPTION
	Page 39 - DESCRIPTION
	Page 40 - DESCRIPTION
	Page 41 - DESCRIPTION
	Page 42 - DESCRIPTION
	Page 43 - DESCRIPTION
	Page 44 - DESCRIPTION
	Page 45 - DESCRIPTION
	Page 46 - DESCRIPTION
	Page 47 - DESCRIPTION
	Page 48 - DESCRIPTION
	Page 49 - DESCRIPTION
	Page 50 - DESCRIPTION
	Page 51 - DESCRIPTION
	Page 52 - DESCRIPTION
	Page 53 - DESCRIPTION
	Page 54 - DESCRIPTION
	Page 55 - DESCRIPTION
	Page 56 - DESCRIPTION
	Page 57 - DESCRIPTION
	Page 58 - DESCRIPTION
	Page 59 - DESCRIPTION
	Page 60 - DESCRIPTION
	Page 61 - DESCRIPTION
	Page 62 - DESCRIPTION
	Page 63 - DESCRIPTION
	Page 64 - DESCRIPTION
	Page 65 - DESCRIPTION
	Page 66 - DESCRIPTION
	Page 67 - DESCRIPTION
	Page 68 - DESCRIPTION
	Page 69 - DESCRIPTION
	Page 70 - DESCRIPTION
	Page 71 - DESCRIPTION
	Page 72 - DESCRIPTION
	Page 73 - DESCRIPTION
	Page 74 - DESCRIPTION
	Page 75 - DESCRIPTION
	Page 76 - DESCRIPTION
	Page 77 - DESCRIPTION
	Page 78 - DESCRIPTION
	Page 79 - DESCRIPTION
	Page 80 - DESCRIPTION
	Page 81 - DESCRIPTION
	Page 82 - DESCRIPTION
	Page 83 - DESCRIPTION
	Page 84 - DESCRIPTION
	Page 85 - DESCRIPTION
	Page 86 - DESCRIPTION
	Page 87 - DESCRIPTION
	Page 88 - DESCRIPTION
	Page 89 - DESCRIPTION
	Page 90 - DESCRIPTION
	Page 91 - DESCRIPTION
	Page 92 - DESCRIPTION
	Page 93 - DESCRIPTION
	Page 94 - DESCRIPTION
	Page 95 - DESCRIPTION
	Page 96 - DESCRIPTION
	Page 97 - DESCRIPTION
	Page 98 - DESCRIPTION
	Page 99 - DESCRIPTION
	Page 100 - DESCRIPTION
	Page 101 - DESCRIPTION
	Page 102 - DESCRIPTION
	Page 103 - DESCRIPTION
	Page 104 - DESCRIPTION
	Page 105 - DESCRIPTION
	Page 106 - DESCRIPTION
	Page 107 - DESCRIPTION
	Page 108 - DESCRIPTION
	Page 109 - DESCRIPTION
	Page 110 - DESCRIPTION
	Page 111 - DESCRIPTION
	Page 112 - DESCRIPTION
	Page 113 - DESCRIPTION
	Page 114 - DESCRIPTION
	Page 115 - DESCRIPTION
	Page 116 - DESCRIPTION
	Page 117 - DESCRIPTION
	Page 118 - DESCRIPTION
	Page 119 - DESCRIPTION
	Page 120 - DESCRIPTION
	Page 121 - DESCRIPTION
	Page 122 - DESCRIPTION
	Page 123 - DESCRIPTION
	Page 124 - DESCRIPTION
	Page 125 - CLAIMS
	Page 126 - CLAIMS
	Page 127 - CLAIMS
	Page 128 - CLAIMS

