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1 AMINO ACID DIAMIDES IN NON a POSITION WHICH ARE USEFUL
AS ADJUVANTS FOR ADMINISTRATION OF BIOLOGICAL ACTIVE
AGENTS FIELD OF THE INVENTION 5 The present invention relates to
new amino acid diamides in non a position which are useful as adjuvants
for administration of biological active ingredients. The compounds under
the invention facilitate the oral, intraduodenal, intracolonic and pulmonary

AVING RGN BIMAYESIN NORCYWAPOSPNONPAHIEH ARE USEFUL AS
very-Tow-molecular-weight heparins, and other_T0 glycosamin jlycans

ARV HMVANTS £ QR ARDNHNSTRATION OM\RIOLOGIGAL AGTIME AGENTS
currently used in parenteral administration for the prevention and
treatment of deep venous thrombosis. Heparin and related derivatives are

T EHRrfeEHE B! PéECME{Wed in the gastrointestinal tract by acid or
enzymatie ydralysisnlagdiliqeidhessiee REH ignifaiga Aiftides in non o

molecules could prevent absorption. Various adjuvants (for example, .
pesitienicdiifaciatsSeive e adivwent® frrpevnisdrateneddirledienl active
iepadRnReCenty MHiSSLATNNC @rids hane 2B hssibHsethiaiasditalie  oral,
the administration of various biological agents, in particular heparin (WO

indradeedenat dnfcmaniyyog/IUsmNIHesediBinistiaias apd  heparin, low-

S S 'H?dﬁ%fﬂr‘?ﬁ@miVQr?—'R%WPb‘M&%@Wé@Hﬂ\‘_ﬁeparins, and other
7-CH2-CH2-CH2-COON 25 Structure A and various am ides such'as: 30
glycosaminoglycans and derivatives.

BACKGROUND OF THE INVENTION

Heparin is currently used in parenteral administration for the prevention
and treatment of deep venous thrombosis. Heparin and related derivatives are
ineffective or are destroyed in the gastrointestinal tract by acid or enzymatic
hydrolysis. In addition, the size and ionic charge of the molecules could prevent
absorption.

Various adjuvants (for example, non-ionic surfactants) have been used to
improve the oral absorption of heparin. Recently, modified amino acids have
been used to facilitate the administration of various biological agents, in
particular heparin (WO 98/34632, WO 01/51454, WO 97/36480).

These compounds are essentially derived from 4-amino-phenylbutyric

acid:

RHN CH,—CH,—CH,—COOH

Structure A

and various amides such as:
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In particular, the following derivatives N (CH2)n COOH H 5 Structure C
Primarily those derivatives relative to n=2 and n=5 (WO 97/36480) are
claimed as agents that facilitate the oral absorption of biological products.
10 DESCRIPTION OF THE INVENTION In the framework of its research
on the oral absorption of heparin, the applicant has discovered a new
family of chemical products that facilitate and considerably increase the
oral absorption of heparin and its low-molecular- weight derivatives,
particularly by colonic administrati¢n. 15 These products have the
following structure where: prﬂ ' 1_isq§ q_ﬁted from
amongst the group congisting af functional §ro yl, halogen, NO2,
OH, OCHa3 either alonelgy assgciated and R2 is selected from the group
consisting of functionahg{t) ps H, alkyl, halogen, NO2, OH, OCH3. 5
These products are new. The research conducted by the applicant has
demonstrated the originality of struetf&Uedrect, the applicant has been
RbpartcseWheaoltsvaig v fiefitiesed products, structure C, n=3
(example 1) and n=5 (example 2), synthesised by the applicant have no
effect on colonic 10 absorption of a low-molecular-weight heparin
(bemiparin) in the rat. Likewise, the products thad have the structure D,
n=3 (example 3)

|C|:\
SUea
H
@/C\N

I
H

Structure C

Primarily those derivatives relative to n=2 and n=5 (WO 97/36480) are claimed

as agents that facilitate the oral absorption of biological products.

DESCRIPTION OF THE INVENTION

In the framework of its research on the oral absorption of heparin, the applicant
has discovered a new family of chemical products that facilitate and

considerably increase the oral absorption of heparin and its low-molecular-

weight derivatives, particularly by colonic administration.

These products have the following structure

Ro
(

NH——(CH,);——COOH

i
‘ AN C\N/‘ =
|
NG RN
R

where:n=2t0 8
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NH (CH2)n COOH Structure D 15 synthesised by the applicant have no
effect on the colonic absorption of bemiparin (see Table 1). Table 1
shows the anti-Xa activity/ml in plasma after intracolonic administration
20 in rat of Bemiparin and of the association of Bemiparin along with
compounds from the examples 1, 2 and 3, as shown therein:
Post-administration time (h) TreatmentAdmin. routeDosage 0.524 (mg/kg)

waBsHsiarRINgasslsstisd FbAD 3PrdAde 1 3HHe Bedlip texsibinmesaimedBral groups
300.2990.1960.147 Béﬂ; + ex. 2Intraco|on|c30 + 300.3670.1930.111 4

ally: elsioei NQzolbi RHaG eS| 2126 S5 BSofAES B hReds selected

festltitengréoshewndhgingpeftanaetiondle gidiggen, bamg betwegerhaen®,, OH,
8r2:dHH atoms of the invention products. 5 H
3.

These products are new. The research conducted by the applicant has
demonstrated the originality of structure. In effect, the applicant has been able
to show that the above mentioned products, structure C, n=3 (example 1) and
n=5 (example 2), synthesised by the applicant have no effect on colonic
absorption of a low-molecular-weight heparin (bemiparin) in the rat. Likewise,

the products that have the structure D, n=3 (example 3)

OH

O—0

__NH——(CHy);—COOH

\N/ |(|;

H o

Structure D

synthesised by the applicant have no effect on the colonic absorption of

bemiparin (see Table 1).

Table 1 shows the anti-Xa activity/ml in plasma after intracolonic administration
in rat of Bemiparin and of the association of Bemiparin along with compounds

from the examples 1, 2 and 3, as shown therein:

Post-administration time (h)

Dosage
Treatment Admin. route 0.5 2 4
(mg/kg)
Bemiparin Intracolonic |30 0.103 0.222 0.345
Bemi. + ex. 1 |Intracolonic |30 + 30 0.299 0.196 0.147
Bemi. + ex. 2 |Intracolonic 30 + 30 0.367 0.193 0.111
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Another characteristic of the invention relates to the importance of the
nature and position of the R1 substituent as well as the chain length (n
value). 10 The applicant has also discovered that the derivatives that have
the Cl or NO2 substituents in position 3 are at least as active as the
derivatives that have an OH in position4l. 15 Among the invention
products, the preferred compounds are those that correspond to n=3 and

Beiie P exampimddiéricexdrple 3d), NOp(sxample 18) stépstituents.240

The invention praducts are usable in the form of an acid ar in the form of 4
soluble salt, biologically acceptable (ba®¥alpharmaceutical composition

20 containing a heparin or a heparin derivative (ester, amide,

oligosaccharides, etc.) as well as an adjuvant known for its favourable

hbese (peNtargrRM gy, thgyimrertantsseithaddioganbengresinern the O
e, sarberd tRiGnvEMRRTIRsIQreéerred compositions consists of
associating one of the products 25 described above with a
low-molecular-weight heparin such as bemiparin for an oral use in the
prevention and treatment of venous and agerial thrombosis. 5 Another

condltlons suc cancer. 5 In general, the
invention productf enhange the (Eal absofption, particularly by the colonic
route, of glycosantinoglycans an glyco inoglycan ollgosaccharldes

10 The properties invention pt cts\haxp/b@éh mveﬁ@%d in an

experimental modag| described below that consjsts of measuring the
intracolonic H

Another characteristic of the invention relates to the importance of the nature

and position of the Ry substituent as well as the chain length (n value).

The applicant has also discovered that the derivatives that have the Cl or NO,
substituents in position 3 are at least as active as the derivatives that have an

OH in position 1.

Among the invention products, the preferred compounds are those that
correspond to n=3 and to the OH (example 4), Cl (example 17), NO, (example
11) substituents.

The invention products are usable in the form of an acid or in the form of a
soluble salt, biologically acceptable, or of a pharmaceutical composition
containing a heparin or a heparin derivative (ester, amide, oligosaccharides,
etc.) as well as an adjuvant known for its favourable action (polyethylene glycol,

alginate, chitosan and derivatives, propylene glycol, carbopol, etc.).

One of the preferred compositions consists of associating one of the products
described above with a low-molecular-weight heparin such as bemiparin for an

oral use in the prevention and treatment of venous and arterial thrombosis.
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absorption in the rat of a low-molecular-weight heparin, bemiparin, with a
mean molecular mass of around 3,500 daltons and an anti-Xa activity of
around 100 units/mg. 15 The results obtained show, in particular for the
products of examples 4 (see Figure 1), 11 and 17 (see Figure 2), a strong
increase in the absorption of bemiparinsmeasured by the plasma anti-Xa
activity. 20 Figure 1 shows the intracolonic absorption in the rat of
bemiparin and of the compounds of examples 4, 5 and 9, which are
shown below. Figure 2 shows the intracolonic absogion in the rat of the

CORIPEHARPUFALRMG Eae1 (VD UL RFPANRIEHPRRS S WH BRI6F/a589 them with

Anpthen-aiiRoage it inevéopmnegacis esdf thelr inflRfzasbasin conditions
agents tkﬁgincrea,se thef oral absorption of oligosaccharides derived from
FRAAS e BYBAN ARG AL Y Study of the intracolonic

absorption of a very-low- molecular-weight heparin, RO-14, (2,500

altons, 80 to 100 units anti-Xa/mg). The pharmaceuytical composition

SR R PR HO9 S5 3R ERS) o L RP RN, Pericularly by
theg-lasiipgianti-poaRstivitt 6 lGgdtsIrainays damintragatbnicghassyatitnoglycan

Isﬂ. the rat of the association of the pharmaceutical composition RO-14
HPW?JPBH Eof example 4. A series of examples is provided below in
order to clarify the invention, without 5 limiting the scope of the invention.

ese examples describe.the procedure for the preparation of compounds.
18 S PR eSs BETE SR oS P S TN, o CXESTB g an
efipstinfahtalonodul deslaibeeidldwihtn cddeisipasime@duxagpieelintracolonic
A (Mydroxyhenzoyiamingloenzayiaminolbuignaic acid, (compond 1 a mean
molecular mass of around 3,500 daltons and an anti-Xa activity of around 100

units/mg.

The results obtained show, in particular for the products of examples 4 (see
Figure 1), 11 and 17 (see Figure 2), a strong increase in the absorption of

bemiparin measured by the plasma anti-Xa activity.

Figure 1 shows the intracolonic absorption in the rat of bemiparin and of the

compounds of examples 4, 5 and 9, which are shown below.

Figure 2 shows the intracolonic absorption in the rat of the compounds of
examples 10, 11 and 17, which are shown below.

Another advantage of the invention products and of their interest as agents that
increase the oral absorption of oligosaccharides derived from heparin has been
demonstrated by the study of the intracolonic absorption of a very-low-
molecular-weight heparin, RO-14, (2,500 daltons, 80 to 100 units anti-Xa/mg).
The pharmaceutical composition RO-14 + product of example 4 (see Figure 3)

shows a high, long-lasting anti-Xa activity.
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" "™~COOH (compound 1) 15 To a solution of 4.41 g (18.69 mmol) of
methyl 4-(4- aminobenzoylamino)butanoate dissolved in 80 ml of ethyl
acetate, very slowly add 2.49 g (15.97 mmol) of 2-hydroxybenzoyl
chloride dissolved in 10 ml of ethyl acetate. Then add 1.61 g (15.97
mmol) of triethylamine and keep the 20 geaction mixture at room
temperature for 24 hours. Eliminate the solvent at low pressure, add 40

M§afd s et therasalensostbisd tid g ARtimde relironth@ e gsbdidton of the
until the solid has completely disappeared. Immediately acir%:g with

RBAEBACSHIE R CREUMSHHOAROrilE MR A8 RIPHSORY SR several

times with water. Purify the reaction product by recrystallization

EtOH/H2Q). This 25 yields 1,48 g (27%).of ) _ _ .
BRI ST R RS O R ST SBtR e dnss 19 GAgn, without

Belith§/tRe: 23dpe1sF ChiRifkEmlion3 3Rtk éRarifies H&br&ﬁﬁ&el??&edure for
540, 1510, 855, 770, 750, 695 7 cm-1 NME SO, 400 MH2z). .
%‘.95‘1@?9@%‘%%@39@@9‘(&!’5%,% Joi.éiif‘g%é%- @s'%v_zﬁan,“??h,as their
iitH2d\bhi®-Ab4orpldn-anbaeating BddNMofltHe dsammatRcUldPdight héparin,

= 8.5 Hz, aromatic), 7.85 (d, 2 H, J = 8.5 Hz, 5 aromatic), 7.94 (m, 1 H,

BRIRIBAEN-8.39 (t, 1 H, J = 5.3 Hz, -NH-CH2-), 10.51 (s, 1 H, -NH-Ph)

ppm 13C NMR (DMSO, 100 MHz): 24.6, 31.6, 38.6, 117.2, 117.9, 119.1,
19.8, 127.9, 129.3, 129.9, 133.7, 140.7, 158.0, 165.6, 166.4, 174.2 ppm

é@ﬂ%&é@iy 342 (M+, 4), 324 (5), 239 (19), 204 (18), 168 (21), 120 (100),

2741 thpXiybeloylamino)benzoylamino]butanoic acid. (compound 1).

(0]
OH O dHMCOOH
N
H

(compound 1)

To a soluton of 441 g (18.69 mmol) of methyl 4-(4-
aminobenzoylamino)butanoate dissolved in 80 ml of ethyl acetate, very slowly
add 2.49 g (15.97 mmol) of 2-hydroxybenzoyl chloride dissolved in 10 ml of
ethyl acetate. Then add 1.61 g (15.97 mmol) of triethylamine and keep the
reaction mixture at room temperature for 24 hours. Eliminate the solvent at low
pressure, add 40 ml of 10% NaOH to the crude product and continue stirring the
mixture until the solid has completely disappeared. Immediately acidify with
concentrated hydrochloric acid, filter the resulting solid and wash several times
with water. Purify the reaction product by recrystallization (EtOH/H,O). This
yields 1.48 g (27%) of 4-[4-(2-hydroxybenzoylamino)benzoylamino] butanoic

acid as a white solid.

M.P.: 211-213 °C
IR (KBr): v3360, 2970, 2680, 1700, 1665, 1620, 1540, 1510, 855, 770, 750, 695
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Elemental analysis of C18H18N205 Calculated: % C = 63.15; % H = 5.30;
% N =8.18 15 Found: % C = 63.10; % H = 5.32; % N = 8.04 Example 2.
6-[4-(2-hydroxybenzoylamino)benzoylamino]hexanoic acid. (compound 2).
COOH 20 (compound 2) To a solution of 2.81 g (10.64 mmol) of methyl
6-(4- aminobenzoylamino)hexanoate digsolved in 50 ml of acetonitrile,
very slowly 25 add 1.42 g (9.10 mmol) of 2-hydroxybenzoyl chloride
gigdolved in 5 ml of acetonitrile. Then add 0.92 g (9.10 mmol) of
jriethylamine and keegp the reaction_ mixture at room temﬁerature for 24

HO NMB{RIMSRO tO8NER) a8 18w Drd8sdrd]: 286130 Aiof 1% NadF 162 Hz, -
tha,ceuds pradectanceentingm sNTingstye mixtuse Hungkdheasield Pas (m, 1 H,

completely disapijeared. Immediately acidify with 8 concentrated

ARMIfOrié 48 d diltér the Yesulimy SBlicBiRAM AR deferéftihel! witt 8-5 Hz,

Wit ,ri?yghlgrfﬁaqcﬁ%%ﬁ%r@bz.@@r(y:sqalli,z@/_f@@.@@ﬂ&vﬁ?@bﬁgﬂﬁ 10.51 (s,
ields 1.11 g (33%) of 6-[4-(2-hydroxybenzoylamino)benzoylamino]
%é&aﬁ&dspé%i@%@a white solid. 5 M. P.: 201-203 C IR(KBr): y3330, 3050,

PHNRFEQAED, 1100, M) 160@, 1546, 83867 7917720 £17-H 1H1NMR 119.8,
DMSO, 400 MHz): 6 1.32 (m, 2 H, -CH2-CH2-CH2-), 1.51 (ﬁnnbél H, - 10
(o

XecilASH39 22038 2 13- 7380, 16948360 2 % #Ppmy,

M%*gqg-)(,o/f,f;:-%mwm;argmﬂs), 233 (19)1 2dsa9B)aties 12 (d.2D H1do), 92
= 0. Z
(19), 65 (33)

Elemental analysis of C1gH1gN2O5

Calculated: % C =63.15; % H=5.30; % N =8.18
Found: % C =63.10; % H=5.32; % N =8.04

Example 2.
6-[4-(2-hydroxybenzoylamino)benzoylamino]hexanoic acid. (compound 2).

0]
H
N
H

(compound 2)

To a solution of 281 g (10.64 mmol) of methyl 6-(4-
aminobenzoylamino)hexanoate dissolved in 50 ml of acetonitrile, very slowly
add 1.42 g (9.10 mmol) of 2-hydroxybenzoyl chloride dissolved in 5 ml of
acetonitrile. Then add 0.92 g (9.10 mmol) of triethylamine and keep the reaction
mixture at room temperature for 24 hours. Eliminate the solvent at low pressure,
add 30 ml of 10% NaOH to the crude product and continue stirring the mixture

until the solid has completely disappeared. Immediately acidify with
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aromatic), 7.84 (d, 2 H, J = 8.5 Hz, aromatic), 7.93 (m, 1 H, aromatic),
8.35(t, 1 H,J=5.1Hz, -NH-CH2-), 10.51 (s, 1 H, -NH-Ph), 11.62 (s, 1 H,
-OH), 11.95 (s, 1 H, -COOH) ppm 15 13C NMR (DMSO, 100 MHz): b
14.2,24.5, 25.5, 28.6, 34.1, 60.3, 68.5, 114.3, 125.9, 164.1, 173.5 ppm
MS m/z (%) 263 (M-18, 3), 236 (4), 21842), 172 (5), 143 (20), 115 (16), 97
(49), 69 (100), 55 (49), 41 (65) Elemental analysis of C20H22N205 20

&ﬂi@élﬂi@e&@@d?&ﬁ@)’ﬁl Yadid- fﬁt@ﬁ the Nesuliblg Sslenehtoasttderbrab times
H =5.86; % N = 7.45 Examp le’3.2

With. Cﬁar’i?HrdD%s}Bfé(ni'B?Ia{ﬁﬁ‘ﬁH%brﬁ’iB%% Ry BEESiRlzaoR SRIBHHES) This
&@Impoumqi Y (3BPO5t F[A-(2 1wy setxiorReieyfhindbeRZBYMINIAD] hexanoic

é[ %%4 (3- am benzoylamlno)butanoate dissolved in 25 ml of ethyl
A WRIEISRA add 1.40 g (10.00 mmol) of 2-hydroxybenzoyl
chIonde dissolved in 5 ml of ethyl acetate. Then add 1.00 g (10.00 mmol)

@ rEt? (L é(g?g(l%mlne) and keep the 5 reaction mixture at room
9 4 hours. Eliminate the solvent at low pressure, add 40
IR(RBH % 3680H305D¢e 2osde pEBIcLENd, cordpue SISINGHE M5X0Ir8s5, 770,

until the,oil has completely dlsappeared Immedlately aC|d|fy with
éﬂéé'ﬂtrated HCI, filter the resulting solid and wash several times with

"I‘PWMI?'%DWI@‘@ r@@Gt'MHQ?O%U"?@X (ﬁP@SH”V@PBW@ﬂy?Oi g_)f“é‘m 4 H, -
ields 1.60 g 10 (48%) of 4-[3-(2-hydroxybenzoylamino)
ittadhs/awhite Hz, -CH2-CO-), 3.23 (m, 2 H, -CHz-N-),

6.97 (m, 2 H, aromatic), 7.43 (m, 1 H, aromatic), 7.78 (d, 2 H, J = 8.5 Hz,
aromatic), 7.84 (d, 2 H, J = 8.5 Hz, aromatic), 7.93 (m, 1 H, aromatic), 8.35 (t, 1
H, J = 5.1 Hz, -NH-CH>-), 10.51 (s, 1 H, -NH-Ph), 11.62 (s, 1 H, -OH), 11.95 (s,
1 H, -COOH) ppm

3C NMR (DMSO, 100 MHz): § 14.2, 24.5, 25.5, 28.6, 34.1, 60.3, 68.5, 114.3,
125.9, 164.1, 173.5 ppm

MS m/z (%) 263 (M-18, 3), 236 (4), 218 (2), 172 (5), 143 (20), 115 (16), 97 (49),
69 (100), 55 (49), 41 (65)

Elemental analysis of C29H22N205

Calculated: % C =64.85; % H=5.99; % N =7.56
Found: % C =64.51; % H=5.86; % N=7.45

Example 3.
4-[3-(2-hydroxybenzoylamino)benzoylamino]butanoic acid. (compound 3).

N COOH
N ~ N
H
@A I

(compound 3)
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solid. M.P.: 172-174 C IR(ATR)- v 3291, 2940, 1714, 1611, 1551, 1455,

1335, 1232, 1214, 878, 817, 735 cm-1 15 1H NMR (DMSO, 400 MHz): b
1.77(q, 2H,J=7.0 Hz, -CH2-), 2.28 (t, 2 H, J = 7.4 Hz, -CH2-CO-), 3.28

(m, 2 H, -CH2-N-), 6.97 (m, 2 H, aromatic), 7.43 (m, 2 H, aromatic), 7.59

(m, 1 H, aromatic), 7.87 (m, 1 H, aromagic), 7.98 (m, 1 H, aromatic) 8.12

(m, 1 H, aromatic), 8.50 (t, 1 H, J = 5.0 Hz, -NH-CH2-), 10.50 (s, 1 H,

T4H-) apm ks NMIR (DMBO. 190 MHZ):0024. FarBbIR. 387, Lifelhyl  4-(3-
117.4,119.1, 120.2, 122.7,123.5, 128.6, 129.1, 133,8, 135.4, 138.2,
9BWODEEEQYIFRRIP)RYIAD QI IREONEA 93) 2938 A 1Y BG§tatee (gfy Slowly

488 (201601604 3n?)) b1 226! BRIdPRE BsbRIe8I(Slnkof ethyl
Elemental analysjs of C18H18N205 Calf

95 JBFoaR: DO 3 G0 U0oTTa 5 SsE N g 5y 3BERA AR Hoep the
regetidrhptiikeud an zoplanempesarmeldonnd]igarn € rvidateomeaonAl at low
O Ol L ol S R To A e 20 A AT
mitlayienenahloidleondA2 83raplashp Aimapybafetiimenybaiintelylosdielify with
B LA et e 157 PR AU BT woter
Purify the reaction product by recrystallization (EtOH/H2O). This yields 1.60 g
(48%) of 4-[3-(2-hydroxybenzoylamino) benzoylamino]butanoic acid as a white
solid.

M.P.: 172-174 °C

IR(ATR): v 3291, 2940, 1714, 1611, 1551, 1455, 1335, 1232, 1214, 878, 817,
735 cm™

"H NMR (DMSO, 400 MHz):  1.77 (g, 2 H, J = 7.0 Hz, -CHy-), 2.28 (t, 2 H, J =
7.4 Hz, -CH,-CO-), 3.28 (m, 2 H, -CH»>-N-), 6.97 (m, 2 H, aromatic), 7.43 (m, 2
H, aromatic), 7.59 (m, 1 H, aromatic), 7.87 (m, 1 H, aromatic), 7.98 (m, 1 H,
aromatic) 8.12 (m, 1 H, aromatic), 8.50 (t, 1 H, J = 5.0 Hz, -NH-CH>-), 10.50 (s,
1 H, -NH-) ppm

3C NMR (DMSO, 100 MHz): & 24.5, 31.2, 38.7, 117.3, 117.4, 119.1, 120.2,
122.7, 123.5, 128.6, 129.1, 133.8, 135.4, 138.2, 158.5, 166.1, 166.7, 174.2 ppm
MS m/z (%): 238 (M*-104, 61), 210 (3), 186 (2), 160 (3), 137 (9), 119 (100), 120
(30), 92 (50), 91 (12), 65 (31)

Elemental analysis of C1gH1sN205

Calculated: % C =63.14; % H=5.31; % N =8.18
Found: % C=63.01; % H=5.23; % N = 8.21

Example 4.
4-[2-(2-hydroxybenzoylamino)benzoylamino]butanoic acid. (compound 4)
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solution of 15.52 g (78.38 mmol) of acetylsalicyloyl chloride dissolved in
20 ml 10 of dry methylene chloride. Allow the reaction to stir for 30
minutes in an ice bath and 24 hours at room temperature. Eliminate the
solvent at low pressure, add 200 ml of 10% NaOH to the crude product
and continue stirring the mixture until the oil has completely disappeared.
Immediately acidify with concentrated HCI, filter the resulting solid and
wash several times with Rer. Purify 15 the reaction
product by recrystalhzatl\o%é

4-[2-(2-hydroxybenzoylasms % Q
solid. M.P.: 173-174 C R) v B322, 925 2852, 1688, 1652, 1633,

b176(q 2H J= 70Hz -CH2-), 228(t 2+H-I J= 7.3 Hz, CHZCO)

3.27 (m, 2 H, -CH2-N-), 6.96 (m, 2 H, aromatic), 7.20 (m, 1 H, aromatic),

7.42 (m, 1 H, aromatic), 7.50 (m, 1 H, aromatic), 7.68 (m, 1 H, aromatic),

7.83 (m, 1 H, aromatic) 8.48 (m, 199MR8HMI#), 8.50 (t, 1 H, J = 5.0 25

Hz, -NH-CH2-), 11.62 (sbroad, 1 H, -OH), 12.03 (sbroad, 1 H, COOH)

12.19 (s, 1 H, -NH- P@ m 13C NMR(DMSO 200 MHz): b24.2, 31

18 g, sUspengipn f13 ggﬂz&g’/ 7178moaf 4- i%@’f"l%?zﬁ?ﬁ'f@'”o )butanoic

383 7in1308. AhSot, 8P MmethPdnd 7éhtorpe) 1ddImE3(%): (392 .69 +rihol) of
265 4), 239 (100), 222 (11), 121 (50), 120 (64), 119 (6 § 92 (54

metey!ay) chip(idy anchalirithrdrariionca seltanoh @w&u)m%ra pifce the
%sk63115n°/rcb| 3 b 81488 Fayid:1 %57 RIS S trictaRiteNand a

;o?;d%gnEé?mg.ngSg (78.38 mmol) of acetylsalicyloyl chloride dissolved in 20 ml
of dry methylene chloride. Allow the reaction to stir for 30 minutes in an ice bath
and 24 hours at room temperature. Eliminate the solvent at low pressure, add
200 ml of 10% NaOH to the crude product and continue stirring the mixture until
the oil has completely disappeared. Immediately acidify with concentrated HCI,
filter the resulting solid and wash several times with water and with ether. Purify
the reaction product by recrystallization (EtOH/H,0). This yields 21.66 g (81%)

of 4-[2-(2-hydroxybenzoylamino)benzoylamino]butanoic acid as a white solid.

M.P.: 173-174 °C

IR(ATR): v 3322, 2925, 2852, 1688, 1652, 1633, 1597, 1529, 1448, 1260, 1228,
756 cm™

'"H NMR (DMSO, 400 MHz): 51.76 (q, 2 H, J = 7.0 Hz, -CH.-), 2.28 (t, 2 H, J =
7.3 Hz, -CH,-CO-), 3.27 (m, 2 H, -CH2-N-), 6.96 (m, 2 H, aromatic), 7.20 (m, 1
H, aromatic), 7.42 (m, 1 H, aromatic), 7.50 (m, 1 H, aromatic), 7.68 (m, 1 H,
aromatic), 7.83 (m, 1 H, aromatic) 8.48 (m, 1 H, aromatic), 8.50 (t, 1 H, J =5.0
Hz, -NH-CH>-), 11.62 (Sproad, 1 H, -OH), 12.03 (Sproad, 1 H, -COOH), 12.19 (s, 1
H, -NH-Ph) ppm

3¢ NMR (DMSO, 200 MHz): & 24.2, 31.1, 38.9, 117.2, 117.9, 119.3, 121.7,
123.1, 123.3, 128.1, 129.2, 131.3, 133.7, 137.8, 158.1, 165.5, 168.1, 174.2 ppm
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10 5-[2-(2-hydroxybenzoylamino)benzoylamino]pentanoic acid.
(compound 5). 15 (compound 5) To a suspension of 1.61 g (6.81 mmol)
of 5-(2-aminobenzoylamino)pentanoic acid in 20 ml of dry methylene
chloride, add 1.41 g (11.94 mmol) of trimethylsilyl chloride and allow the
reaction to reflux for 5 hours. Then placg the flask in an 20 ice bath and
add 0.88 g (8.73 mmol) of triethylamine and a solution of 1.15 g (5.82

M@W@R%@W@MWPB')PQM@@)Q'@39“{1300'51, S0 Pf ﬂrymettmb@,nqezo (64), 119
chloride. Allow the reaction to stir for 30 minutes in an ice bath and 24

Walrd2t(8ond ?e%%rg%%s)élﬁ%ﬁé the solvent at low pressure, add 20

ml of 10% NaOH to the crude product and continue stirring the mixture

ntil the oil has 25 campletely disappeared. Immediately acidify with
E@W@%@H%I?ﬂfﬁ?ﬁﬁﬁ%ﬁ&ing solid and wash several times with

water and with ether. Purify the reaction product by recrystallization
(EtOH/H20). This yields 1 26 g (61%) of 5: [2-(2-hydroxyhenzoylamino)
benzoylamino]penta BFE«LA%FS%S a v@hﬁe‘s@%&%? ‘I\F.[T %ééllgd\%‘ R
IR(ATR): y 3310, 16898uA848, 1626,10%/6335t,9%426S; 3383, 4 8%, §46
cm-1 1H NMR (400 MHz, DMSO): 61.54 (m, 4 H, -CH2-CHZ-CH2-CH?2-),

2.21(t,2H,J =7.2 Hz, -CH2-CO), 3.26 (m, 2 H, -CH2-N-), 6.97 (m, 2 H,
Breingiie) 5(.18 (m, 1 5 H, aromatic), 7.40 (m, 1 H, aromatic), 7.51 (m, 1

rgmatic), 7.67 (m, 1 H, gromatic), 7.84 (m, 1 H, aromatic), 8.47 (m, 1
e pRN RS ox o v gl assoklpniplenfARBE. ey {Gompound
5)..98 (s, 1 H, -COOH), 12.18 (s, 1 H, -NH 10 174.4 ppm MS m/z (%): 356
(M+, 1), 337 (9), 239 (72), 119 (100), 99 (18), 92 (59), 77 (15), 65 (48), 41

(25)
OH O
@)k”
o H/\/\/COOH

(compound 5)

To a suspension of 1.61 g (6.81 mmol) of 5-(2-aminobenzoylamino)pentanoic
acid in 20 ml of dry methylene chloride, add 1.41 g (11.94 mmol) of trimethylsilyl
chloride and allow the reaction to reflux for 5 hours. Then place the flask in an
ice bath and add 0.88 g (8.73 mmol) of triethylamine and a solution of 1.15 g
(5.82 mmol) of acetylsalicyloyl chloride dissolved in 5 ml of dry methylene
chloride. Allow the reaction to stir for 30 minutes in an ice bath and 24 hours at
room temperature. Eliminate the solvent at low pressure, add 20 ml of 10%
NaOH to the crude product and continue stirring the mixture until the oil has
completely disappeared. Immediately acidify with concentrated HCI, filter the
resulting solid and wash several times with water and with ether. Purify the
reaction product by recrystallization (EtOH/H,0). This yields 1.26 g (61%) of 5-

[2-(2-hydroxybenzoylamino) benzoylamino]pentanoic acid as a white solid.
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Ph) ppm 117.2,118.0,119.3, 13C NMR (200 MHz, DMSO):. b 22.0, 28.3,
33.3,38.9,121.74, 123.2, 123.5, 128.0, 129.3, 131.3, 133.7,
137.8,158.0,165.5,168.0, 15 Elemental analysis of C19H20N206
Calculated:% C = 64.04; % H = 5.66; % N = 7.86 Found:% C = 63.90; %
H=5.69; % N=7.7520 Example 6. 12
8-[2-(2-hydroxybenzoylamino)benzoylamino]octanoic acid. (compound 6).
M 25 68-1MOY® v _COOH H (compound 6) To a suspension of 2.00 g

7.20 mmol) of 8-(2-amingbenzoylamino)octanoic 30 acid in 25 mlof dry
fﬁéﬁm%hﬁé g%%é?%%d@é%’g? 5 60°PndiP B trlt@eyiddA. chlofad Hhgm

ﬁ”%Mb?gﬁﬁPﬂmiowﬁﬁ@ég?B?B@l(h%; dhenelg fb"lq?-&@%‘ﬂéﬂé sohaiho H, y

and add 0.93 g (9.22 mmol) of triethylamine and a solution of 1.{4}1 g 13

t6. Botanél) bt GEdyEsaficyivy? dlofdddib3oRéd itTs miFbfanigmaéiglylénkd (m, 1
Alarde Ao the reRCHOR IGO0 MNUIES, iR a4 istdRt N &Y m. 1H,
hours at room temperature. Eliminate the solvent at low pressure, add 20

aipaIatin), NeoIMiolthb eromalifoddet aten cdrtnaeostating B Aniladrél, J =54
ot e eilhp § ampleteiy diesnperrash (@medialey SGIYAAB (o 1 H, -NH-

concentrated HCI, filter the resulting solid and wash several times with
RAtdPand with ether. Purify the reaction product by recrystallization

(ORI RMe!dpdb P $8%9) 6 883 33.3, 38.9, 117.2, 1180, 119.3,
[2-(2-hydroxybenzoylamino)benzoylamino] octanoic acid as a white solid.
121.74, 123.2, 123.5, 128.0, 129.3, 131.3, 133.7, 137.8, 158.0, 165.5, 168.0,
174.4 ppm

MS m/z (%): 356 (M*, 1), 337 (9), 239 (72), 119 (100), 99 (18), 92 (59), 77 (15),

65 (48), 41 (25)
Elemental analysis of C19H29N2O5

Calculated: % C =64.04; % H =5.66; % N = 7.86
Found: % C =63.90; % H=5.69; % N=7.75

Example 6.
8-[2-(2-hydroxybenzoylamino)benzoylamino]octanoic acid. (compound 6).

OH O

Iz

07 N7 NN 6o0H
H

(compound 6)

To a suspension of 2.00 g (7.20 mmol) of 8-(2-aminobenzoylamino)octanoic
acid in 25 ml of dry methylene chloride, add 1.36 g (12.60 mmol) of trimethylsilyl
chloride and allow the reaction to reflux for 5 hours. Then place the flask in an

ice bath and add 0.93 g (9.22 mmol) of triethylamine and a solution of 1.21 g
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10 M.P.: 124-125 C IR(ATR): y 3310, 2931, 2855, 1698, 1654, 1627,
1585, 1526, 1495, 1448, 1409, 1361, 1315, 1268, 1222, 1196, 1168 cm-1
1H NMR (400 MHz, DMSO): 61.25 (m, 6 H,
-CH2-CH2-CH2-CH2-CH2-CH2-CH2-), 1.46 (m, 4 H,
-CH2-CH2-CH2-CH2-CH2-CH2-CH2-),13.14 (t, 2 H, J =7.5 Hz, -CH2- 15
CO), 3.23 (m, 2 H, -CH2-N-), 6.95 (m, 2 H, aromatic), 7.18 (m, 1 H,

équBaﬁﬁ"}ld)4éf(l§eét)l'ﬂsélr©ﬂ@icbh705i@érfd|é§dl\@r@maf6)n?l &5f (6y Lrhkthylene
aromatic) 784 m, 1 H, aromatic), 8.44 (m, 1 H, aromatic), 8.67 (t, 1 H, J

aheoniqe; Wéhl—?zr?aitioé'lt?sStir%—Pr SnHGS @ i”l—lcect@&‘l—ﬁ”iz?ié‘ours at

(@oﬂnHerhbér%mr@prEmraﬁM&&@@lwdz FOMROProsdtie, 2444, 26 %A1 of 10%
2.28.8,33.6,39.2,117,2, 20 117,9, 119,3, 121.8, 123.2, 123

NQ 6! odhe £84ds pradich #ng comiinue gHTENgCRe T‘?ﬁ%‘-’pbﬁ“kﬂ@e oil has
ool 6)eR0RiEMIpAArST9 IRIBER(@Y 2BRE). W (In23o(E@HeX 19T dliter the

137 11), 119 100 100 92 (51), 77 (8), 65 (37
P00 ST SRR 2 e AL alee s WBhoBer Ry the

Péd‘dtreﬁ’ QEbdimmq/ %cﬁystéﬁib’ild% HEEOBAH 0. N'Riy )QéIEs(aMﬂlﬁg7(53(%) of 8-
[ droxyben amino)benzoylaminolhexanoic a oun

N e A KGR PG 38 G oEi36 A bR POl

6-(2- am|nobenzoylam|no)hexan0|c acid in 5 ml of dry methylene chloride,

&fﬂ Q.?Zg’i4g1 10 mmol) of trimethylsilyl chloride and allow the reaction to
ux 161’5 ours. Then place the flask in an ice bath and add 0.15 g

(RATRMOI381 Ujcto3inmBesandgesalesan 07205852 15261mMabRf1448, 1409,
T P oG S8 968 O e o T O Ay methylene

"H NMR (400 MHz, DMSO): §1.25 (m, 6 H, -CH,-CH,-CHy-CHy-CH,-CH,-CHy-),
1.46 (m, 4 H, -CH,-CHp-CH,-CH2-CH2-CH,-CHy-), 2.14 (t, 2 H, J =7.5 Hz, -CHy-
CO), 3.23 (m, 2 H, -CH2-N-), 6.95 (m, 2 H, aromatic), 7.18 (m, 1 H, aromatic),
7.41 (m, 1 H, aromatic), 7.50 (m, 1 H, aromatic), 7.65 (m, 1 H, aromatic), 7.84
(m, 1 H, aromatic), 8.44 (m, 1 H, aromatic), 8.67 (t, 1 H, J = 5.7 Hz, -NH-CH>-),
11.61 (s, 1 H, -OH), 11.90 (s, 1 H, -COOH), 12.13 (s, 1 H, -NH-Ph) ppm

3C NMR (200 MHz, DMSO); § 24.5, 26.4, 28.50, 28.52, 28.8, 33.6, 39.2, 117.2,
117.9, 119.3, 121.8, 123.2, 123.8, 128.0, 129.2, 131.2, 133.7, 137.7, 158.1,
165.5, 167.9, 174.5 ppm

MS m/z (%): 398 (M, 1), 379 (3), 351 (2), 278 (5), 251 (6), 239 (94), 197 (9),
137 (11), 119 (100), 100 (17), 92 (51), 77 (8), 65 (37), 41 (20)

Elemental analysis of C19H29N205
Calculated: % C =66.32; % H=6.58, % N =7.03
Found: % C =66.03; % H=6.47; % N =7.05

Example 7.
6-[2-(2-hydroxybenzoylamino)benzoylamino]lhexanoic acid. (compound 7).
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10 chloride. Allow the reaction to stir for 30 minutes in an ice bath and 24
hours at room temperature. Eliminate the solvent at low pressure, add 10
ml of 10% NaOH to the crude product and continue stirring the mixture
until the oil has completely disappeared. Immediately acidify with
concentrated HCI, filter the resulting sqlid and wash several times with
water and with ether. Purify the 15 reaction product by recrystallization
(EtOH/H20). This yie
[2-(2-hydroxybenzoy
165-167 C IR(AT R) RS 3
1360, 1272, 903, | -1|'H-NMR (400 MHz, DMSO): p1.31
(m, 2 H, -CH2-CH2>Ck i, N~ CHZ2CCH2CH2fi2-CH2-),

2.17 (t, 2 H, J = 7.4 Hz, -CH2-CO-), 3.24 (m, 2 H, - CH2-NH-), 6.96 (m, 2

H, aromatic), 7.18 (m, 1 H, aromatic), 7.41 (m, 1 H, aromatic), 7.50 (m, 1

H, aromatic), 7.66 (m, 1 H, aromatic), 7.84 (m, 1 H, 25 aromatic), 8.46 (m,

1 H, aromatic), 8.69 (sbroad, 1 H{CRMREHD 711 61 (s, 1 H, - OH), 11.93

(s, 1 H, -COOH), 12.16 (s, 1 H, -NH-Ph) ppm 13C NMR (200 MHz,

DMSO); b 24.2, 26.0, 28.5, 33.6, 39.1, 117.2, 118.0, 119.3, 121.8, 123.2, ,
1937734i5BesI9 8 P330,916520 13M9) 186G (dwEnnaensoriamingipgvanoic
A6 MB B/i(%6D:dF) HMHylehS36Add) kb AD3 2p12(9D AP dDof ZAethylsilyl
(6@%32 (7), 119 (100), 102 (5), 92 (62), 77 (15), 65 (52), 41 (26) _
ERerdRarchallpus BECSE RN BECH Wit RBAYGE: C RegaPiace fhe flask in an

OB M7l BOBG: Ph. S3THASY rothbth§I9Riife M 7aBZdRtasANE 0.20 g

?2'.05 mmol) of 2-acetylsalicyloyl chloride dissolved in 5 ml of dry methylene

chloride. Allow the reaction to stir for 30 minutes in an ice bath and 24 hours at
room temperature. Eliminate the solvent at low pressure, add 10 ml of 10%
NaOH to the crude product and continue stirring the mixture until the oil has
completely disappeared. Immediately acidify with concentrated HCI, filter the
resulting solid and wash several times with water and with ether. Purify the
reaction product by recrystallization (EtOH/H,0). This yields 0.24 g (62%) of 6-

[2-(2-hydroxybenzoylamino)benzoylamino]lhexanoic as a white solid.

M.P.: 165-167 °C

IR(ATR): v 3348, 2923, 2853, 1688, 1595, 1523, 1493, 1414, 1360, 1272, 903,
815, 759 cm™

"H-NMR (400 MHz, DMSO): $1.31 (m, 2 H, -CH,-CH»-CHy-), 1.51 (m, 4 H, -
CH2-CH,-CH2-CH»-CH»-), 2.17 (t, 2 H, J = 7.4 Hz, -CH,-CO-), 3.24 (m, 2 H, -
CH2-NH-), 6.96 (m, 2 H, aromatic), 7.18 (m, 1 H, aromatic), 7.41 (m, 1 H,
aromatic), 7.50 (m, 1 H, aromatic), 7.66 (m, 1 H, aromatic), 7.84 (m, 1 H,
aromatic), 8.46 (m, 1 H, aromatic), 8.69 (Sproas, 1 H, -NH-CH»-), 11.61 (s, 1 H, -
OH), 11.93 (s, 1 H, -COOH), 12.16 (s, 1 H, -NH-Ph) ppm

3C NMR (200 MHz, DMSO);  24.2, 26.0, 28.5, 33.6, 39.1, 117.2, 118.0, 119.3,
121.8, 123.2, 123.7, 128.0, 129.3, 131.2, 133.7, 137.7, 158.0, 165.4, 167.9,
174.4, ppm




10

15

20

25

10 4-[2-(2-nitrobenzoylamino)benzoylamino]butanoic acid. (compound 8).
N "~~COOH H (compound 8) 15 To a suspension of 3.90 g (17.50 mmol)
of 4-(2-aminobenzoylamino)butanoic acid in 40 ml of dry ethyl acetate,
add 3.26 g (17.56 mmol) of 2-nitrobenzoyl chloride dissolved in 5 ml of
dry ethyl acetate and 1.76 g of triethylapgine. Allow the reaction mixture to
stir for 24 hours at room temperature. Eliminate the 20 solvent at low

M8 oRE B8 (v of 035, N8P §02B6 By 2T QIL GINEENIINUES), 132 (7),
stlrrlnﬁ?the mixt%'e until the salid has corgfletely dliappeared

I 99e|1yoé)c }y%tﬁ@a}r? eiike®Hes hitd dgBhct the product with

ethyl acetate. Eliminate the solvent at low pressure and recombine the
rude product with dry ether, ohtaining a white solid. Purify the reaction

E L tg| gl \é%!?ygfr Grskbzall $OH/H20). This yields 3.34 g (51%) of

4-[2-(2- nltrobenzoylammo)benzoylamino]butanoic acid as a white solid.

M.P.: 142-14 ATR) 3348, 29 3, 1493,
1414, 1360, 816 %1 7§§ @%? sl 'I\I%/I?%(mg\i\/ﬂ—} MSO):
b1.73 (m, 2 He oGit2-CH2-G4-e- ¥ BR67122 H,35:93;041, =Gt5#CO-),
3.24 (m, 2 H, -CH2-NH-), 7.24 (m, 1 H, aromatic), 7.56 (m, 1 H,

aromatic), 7.80 (m, 4 H, aromatic), 8.10 (m, 1 H, aromatic), 8.38 (m, 1 H, 5
Bsainspie) 83.82 (Sbroad, 1 H, -NH-CH2-), 12.02 (s, 1 H, COOH) 12 06 (s,

-2 b e A miRO bsp P s N RA e iF gy Seompannd 8).
138.3, 147.1, 163.3, 168.1, 174.1

NO, O
N
@)‘\H
o H/\/\COOH

(compound 8)

To a suspension of 3.90 g (17.50 mmol) of 4-(2-aminobenzoylamino)butanoic
acid in 40 ml of dry ethyl acetate, add 3.26 g (17.56 mmol) of 2-nitrobenzoyl
chloride dissolved in 5 ml of dry ethyl acetate and 1.76 g of triethylamine. Allow
the reaction mixture to stir for 24 hours at room temperature. Eliminate the
solvent at low pressure, add 30 ml of 10% NaOH to the crude product and
continue stirring the mixture until the solid has completely disappeared.
Immediately acidify with concentrated HCI and extract the product with ethyl
acetate. Eliminate the solvent at low pressure and recombine the crude product
with dry ether, obtaining a white solid. Purify the reaction product by
recrystallization (EtOH/H,O). This vyields 3.34 g (51%) of 4-[2-(2-

nitrobenzoylamino)benzoylamino]butanoic acid as a white solid.

M.P.: 142-144 °C
IR(ATR): v 3348, 2923, 2853, 1688, 1595, 1523, 1493, 1414, 1360, 1272, 903,
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ppm 10 MS m/z (%): 371 (M+, 4), 353 (6), 268 (26), 236 (49), 208 (36),
150 (54), 134 (100), 120 (55), 119 (55), 104 (39), 90 (47), 76 (57), 44 (58)
Elemental analysis of C18H17N306 15 Calculated: %C=58.22;%H=4.61;
%N=11.32 Found: % C =58.15; % H = 4.55; % N = 11.35 Example 9. 20
3-[2-(2-hydroxybenzoylamino)benzoylapgino]propanoic acid. (compound
9). OH 0 N /COON H (compound 9) 25 To a suspension of 0.5 g (2.40
8150)5Y énf2-aminobenzoylamino)propanoic acid in 10 mL of dry

methylene chloride, add 0.45 g (4,20 mmol) of trimethylsilyl chloride and
HONMFC A hizo NSO ad: S8 dulihg & MG Ferrbiacdd the 2 H. J =

flapkin aorgedoth) anshagd -3 odBAK AN tHetvianaieRRe 2 2.66 (m, 1
solution of 0.40 g (2.05 mmol) of 2-acety|sallc%/§%oyl chloride dissolved in 5

i sromatinbiyRhéenibride 2H0MBRGE RALHER td dilr RICSPHEhuE3GH(M. 1 H,
%iﬁ%t‘i&?@.@@dégb‘}ogguﬁ-ﬁt-wﬁﬂ@ﬁ DergigpesEiminaedis eolyenigits, 1 H, -

low Fressure, add 30 ml of 10% NaOH to the crude product and continue
MiriB)tRBMixture until 5 the oil has completely disappeared. Immediately

sediwrhzsnarEeISe). Ftonthe sasylting golibansl waslesevesad 1246,

times with water and ether. Purify the reaction groduct by recrystallization

1RE%/2BR. T \eld3 DRB: § 39608) J3d-1, 138.3, 147.1, 163.3, 168.1, 174.1
ppm

MS miz (%): 371 (M*, 4), 353 (6), 268 (26), 236 (49), 208 (36), 150 (54), 134
(100), 120 (55), 119 (55), 104 (39), 90 (47), 76 (57), 44 (58)

Elemental analysis of C1gH17N30¢

Calculated: % C =58.22; % H=4.61; % N =11.32
Found: % C =58.15; % H=4.55; % N =11.35

Example 9.
3-[2-(2-hydroxybenzoylamino)benzoylamino]propanoic acid. (compound
9).

OH O

Iz

COOH
o H/\/

(compound 9)

To a suspension of 0.5 g (2.40 mmol) of 3-(2-aminobenzoylamino)propanoic
acid in 10 mL of dry methylene chloride, add 0.45 g (4.20 mmol) of trimethylsilyl
chloride and allow the reaction to reflux under argon during 2 hours. Then place

the flask in an ice bath and add 0.31 g (3.07 mmol) of triethylamine and a
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[2-(2-hydroxybenzoylamino)benzoylamino]propanoic acid as a white solid.
10 M.P.: 200-202 C IR(ATR)- v 3331, 3051, 2657, 1718, 1649, 1626,
1593, 1523, 1269, 1225, 904, 853, 749 cm-1 1H-NMR (400 MHz,
DMSO): s 2.52 (t, 2 H, J = 7.4 Hz, -CH2-CO-), 3.46 (m, 2 H, -CH2-NH-),
6.97 (m, 2 H, aromatic), 7.18 (m, 1 H, arpmatic), 7.41 (m, 1 H, 15
aromatic), 7.51 (m, 1 H, aromatic), 7.65 (m, 1 H, aromatic), 7.85 (m, 1 H,

SONTBHCOT 84D (2103, ArABIRGE R 2 BhIRYdo hibHE HI2sbItdbih 5 ml of
étsf’ 1H, - OH), 12.15 _és, 1 H, -COOH), 12.25 (S, 1 H, -NH-Ph), ppm 13C
ReIBY R LIHISS) Ad e iheygaaciipn 30 St i3 3Q granyies Jn @y ige bath

aaa.zm;&@s JaZQrébﬁfob#ms)b?étmr(elﬂlﬁnii(457e9thb6§o$vé@t8al,(IéWZp?emm)re, add
20 MS m/z (%): 328 (M+, 6), 293 (3), 250 (5), 239 (100), 208 (20), 119 ,
9?'9%?13@(% @§%§°4¢?4%”€%#%?%ﬂ %eréw%ﬁ%mﬁ?ﬁ'xwre until
thalailaiad: npre @y 18isYp bearé@ Liftmi diaeha aeriifydwiCediic8atrated HCI,
%H=4.72; %N=8.39 Example 10. , , _
e theptlp a0l AR S6y Al MR MEIRIEE RshasbERaP YTy the
Adctlen(peot@tny 185 Jtalizsttispe(BIOMHAH 4074 Thid4itio 0T &f (56%) of 3-

-(2-aminobenzoylaming)ethanoic acid in. 40 ml of dry methylene. ,
R R By R vRog o A ROISTORT BitGHeIS AR AMBie gl
reaction to reflux for 5 hours. Then place the flask in an ice bath and add
Eﬂf ?Plg ngmol) of triethylamine and a solution of 4.13 g (20.88

(:5I£)12 a @?yl licyloyl chloride dissolved in 10 ml of dry methylene 10

IR{ATID: Allg3sthe3tmtioesp, Str fer 3640iMes M 803ce 528) apeR41225, 904,
gggr S721“9 cm’”
"H-NMR (400 MHz, DMSO): § 2.52 (t, 2 H, J = 7.4 Hz, -CH,-CO-), 3.46 (m, 2 H,
-CH2-NH-), 6.97 (m, 2 H, aromatic), 7.18 (m, 1 H, aromatic), 7.41 (m, 1 H,
aromatic), 7.51 (m, 1 H, aromatic), 7.65 (m, 1 H, aromatic), 7.85 (m, 1 H,
aromatic), 8.45 (m, 1 H, aromatic), 8.79 (Spbroas, 1 H, -NH-CH>-), 11.61 (s, 1H, -
OH), 12.15 (s, 1 H, -COOH), 12.25 (s, 1 H, -NH-Ph), ppm
3C NMR (200 MHz, DMSO); & 35.4, 35.5, 117.2, 118.02, 119.3, 121.7, 123.1,
123.2,128.0, 129.4, 131.4, 131.7, 137.8, 157.9, 165.3, 168.1, 172.7 ppm
MS m/z (%): 328 (M", 6), 293 (3), 250 (5), 239 (100), 208 (20), 119 (65), 92
(50), 65 (60), 44 (42)

Elemental analysis of C417H16N205

Calculated: % C =62.19; % H=4.91; % N =8.53
Found: % C=61.82; % H=4.72; % N =8.39

Example 10.
2-[2-(2-hydroxybenzoylamino)benzoylamino]ethanoic acid. (compound

10).
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room temperature. Eliminate the solvent at low pressure, add 40 ml of
10% NaOH to the crude product and continue stirring the mixture until the
oil has completely disappeared. Immediately acidify with concentrated
HCI, filter the resulting solid and wash several times with water and with
ether. Purify the 15 reaction product byigcrystallization (EtOH/H20). This
yields 3.54 g (54%) of 2- [2-(2-hydroxybenzoylamino)
benzoylamino]ethanoic aci S White ohid, M.P.: 222-224 C IR(ATR): v

1526, 1242, 900, 835, 20 752

S H, J=4.9 Hz, -CH2-), 6.97
(m, 2 H, aromatic), 7.2 i¢), 7.41 (m, 1 H, aromatic), 7.55

(m, 1 H, aromatic), 7.80 , JHC); (5'2\(8%3'5 aromatic), 9.07
(Sbroad, 1 H, - NH-CH2-), 11.58 (S, 1 H, -OH), 12.18 (S, 1 H, -COOH),

12.70 (S, 1 H, -NH-Ph) 25 ppm 13C-NMR (200 MHz, DMSO).. 6 41.2,
117.2,118.0, 119.3, 121.8, 122.3, 123.2, 128.1, 129.3, 131.8, 133.7,

138.1, 157.9, 165.4, 168.4, 171.0copmpoMBIrmG) (%): 278 (M+-36, 16), 239

(37) 234 (17), 195 (14), 107 (9), 119 (100), 92 (36), 77 (22) 65 (28), 50

(19) 19 5 10 Elemental analysis of C20H22N205 Calculated: % C = 61.14;

U0 H sdsp@rEidd o8 AT 4Fou2d. 44 0m6l). 90; 24 2HamindDetzblytaBi® )ethanoic

géi%rﬂ%orln&% ‘éﬁ'@@%ﬂﬁ??&’ﬁé'8!1‘(8.‘?&@,28&@‘%‘.‘88)8?2?é’é/ ARBIBE ARy isily!
chloride and allow the reaction to reflux for 5 hours. Then place the flask in an
ice bath and add 3.16 g (31.32 mmol) of triethylamine and a solution of 4.13 g
(20.88 mmol) of acetylsalicyloyl chloride dissolved in 10 ml of dry methylene
chloride. Allow the reaction to stir for 30 minutes in an ice bath and 24 hours at
room temperature. Eliminate the solvent at low pressure, add 40 ml of 10%
NaOH to the crude product and continue stirring the mixture until the oil has
completely disappeared. Immediately acidify with concentrated HCI, filter the
resulting solid and wash several times with water and with ether. Purify the
reaction product by recrystallization (EtOH/H,0). This yields 3.54 g (54%) of 2-

[2-(2-hydroxybenzoylamino) benzoylamino]ethanoic acid as a white solid.

M.P.: 222-224 °C

IR(ATR): v 3286, 2978, 1730, 1650, 1627, 1598, 1584, 1526, 1242, 900, 835,
752 cm™

'"H-NMR (400 MHz, DMSO): 83.95 (d, 2 H, J = 4.9 Hz, -CH,-), 6.97 (m, 2 H,
aromatic), 7.21 (m, 1 H, aromatic), 7.41 (m, 1 H, aromatic), 7.55 (m, 1 H,
aromatic), 7.80 (m, 2 H, aromatic), 8.52 (m, 2 H, aromatic), 9.07 (Sproas, 1 H, -
NH-CH3-), 11.58 (s, 1 H, -OH), 12.18 (s, 1 H, -COOH), 12.70 (s, 1 H, -NH-Ph)
ppm

3C-NMR (200 MHz, DMSO); 5 41.2, 117.2, 118.0, 119.3, 121.8, 122.3, 123.2,
128.1, 129.3, 131.8, 133.7, 138.1, 157.9, 165.4, 168.4, 171.0 ppm.

MS m/z (%): 278 (M*-36, 16), 239 (37) 234 (17), 195 (14), 107 (9), 119 (100),
92 (36), 77 (22) 65 (28), 50 (19)
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OH 0 02N N"A"""'~COOH H (compound 11) 15 To a suspension of 1.00 g
(4.50 mmol) of 4-(2-aminobenzoylamino)butanoic acid in 20 ml of dry
methylene chloride, add 4.50 g (38.50 mmol) of trimethylsilyl chloride and
allow the reaction to reflux for 5 hours. Then place the flask in an ice bath
and add 0.58 g (5.70 mmol) of triethylamgine and a solution of 0.77 g
(38.50 mmol) of 2-hydroxy-4-nitrobenzoyl chloride dissolved in 10 ml of
dry 20 methylene chloride. Allow the reaction to stir for 30 minutes in an
ice bath and 24 hours_at room temperature. Eliminate the solvent at low

blegpie anakEimP 2 NeRsH to the crude product and continue

stirring the mixture until the oil has completely disappeared. Immediately
acidify with cance #rated HCI filter t resultln%é?Pllq and wash several

times with wate? SHAAth et Q‘Fﬁﬂ hé’ﬂsr

recrystallizatigpREOH/H20), Thispiedds %5@@4&@40)’/@% 8.98
[2-(2-hydroxy-4-nitrobenzoylamino)benzoylamino]butanoic acid as a

yellow solid. M.P.: 209-211 C 20 IR(ATR): v. 3378, 2939, 1702, 1592,
Exabhgred91.1420, 1347, 1326, 1300, 1259, 1232, 1215 1162, 813, 748,

o B SR ST RBSE 2, s
grompidnind.332)m, 1 5 H, aromatic), 7.66 (m, 1 H, aromatic), 7.74 (m, 2

H, aromatic), 8.10 (m, 1 H, aromatic), 8.49 (m, 1 H, aromatic), 8.71 (t, J =
5.4 Hz, -NH-CH2-), 12.12 (s, 2 H, -OH, -COOH), 12.30 (s, 1 H, -NH) ppm

OH O
N
@*H
0,N 0 ”/\/\COOH

(compound 11)

To a suspension of 1.00 g (4.50 mmol) of 4-(2-aminobenzoylamino)butanoic
acid in 20 ml of dry methylene chloride, add 4.50 g (38.50 mmol) of trimethylsilyl
chloride and allow the reaction to reflux for 5 hours. Then place the flask in an
ice bath and add 0.58 g (5.70 mmol) of triethylamine and a solution of 0.77 g
(38.50 mmol) of 2-hydroxy-4-nitrobenzoyl chloride dissolved in 10 ml of dry
methylene chloride. Allow the reaction to stir for 30 minutes in an ice bath and
24 hours at room temperature. Eliminate the solvent at low pressure, add 30 ml
of 10% NaOH to the crude product and continue stirring the mixture until the oil
has completely disappeared. Immediately acidify with concentrated HCI, filter
the resulting solid and wash several times with water and with ether. Purify the
reaction product by recrystallization (EtOH/H,0). This yields 0.50 g (34%) of 4-
[2-(2-hydroxy-4-nitrobenzoylamino)benzoylamino]butanoic acid as a yellow

solid.

M.P.: 209-211 °C
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13C-NMR (200 MHz, DMSO): b 24.2, 31.1, 38.7, 111.4, 113.6, 121.1,
123.5, 124.0, 125.4,128.1, 131.2 132.1, 137.4, 149.9, 156.8, 162.5,
167.8,174.2 ppm 10 MS m/z (%): 284 (M+-103, 55), 253 (4), 238 (16),
222 (1), 211 (2), 182 (8), 154 (9), 146 (13), 119 (90), 92 (47), 63 (48), 53
(21), 30 (100) Elemental analysis of C18H17N307 15 Calculated: % C =
5581 % H=4.42;% N =10.85 Found: % C =55.79; % H=4.44; % N =

géérﬁ YamPB A8, 2939, 1702, 1592, 1520, 1449, 1420, 1347, 1326, 1300,
(2- hﬁdrox -5- nltrobenzoylamlno benzoylammo]butanom acid. 20

podRd: 191N bBGdMPedd 123250 a suspension of 1.00 g (4.50
”W‘N'Mﬁ‘(‘ %W@Wgr@m?@%ﬁ”@‘ﬂ agdinEA "&H%qu 28 (t, 1 H, J =

methylene chloride, add 4.5 mmol) of trlm_fﬁylsny chloride and
Zu[bmhe%b&&)so&aﬁjmoﬁ%o@slﬂfﬁén bl&@e(rthemb_lslar@@atzq) iced2 (m, 1

hathBPrﬁjaﬁgf .88 Qr(? ?Olﬁn@%}rﬁﬂ&?t"ﬁmﬁﬁ onf aelulien °f§17(7 @n 1 H,

8.50 mmol) of 2-hydroxy-5-nitrobenzoyl chloride dissolved in 10

awmﬁﬁﬂ)y%ﬂ&? ERoride. A1pmale.r8actidh o sirddnzo Mihkidsin b%'ic?e(s 2 H,
kel a@@)@ﬁﬁq@rggggoqmtemn%@%e Eliminate the solvent at low
of 104 N

pressure, add 30 ml to the crude product and continue

3t(FrMylﬁl(J,(Zl(ﬂ()'lthdé"Zintlﬂ’MféQ)I haddcdmplelelB8idagidafed! Idmediitely 123.5,

t filt I
1l i crseled Sl g 930 e o

MSryatal(fatidd4n(Noxdre/BB0 2634 4)eRB0(96)g 282%))oR2 11 (2), 182 (8), 154
(bI2Ae S TbprosteymiaEl 3 QY TP Yol acid s &

réam- 10 soli

Elemental analysis of C1gH17N307

Calculated: % C =55.81; % H=4.42; % N =10.85

Found: % C=55.79; % H=4.44; % N =10.74
Example 12.
4-[2-(2-hydroxy-5-nitrobenzoylamino)benzoylamino]butanoic acid.

(compound 12).

OH O

Iz

o) H/\/\COOH
NO,

(compound 12)
To a suspension of 1.00 g (4.50 mmol) of 4-(2-aminobenzoylamino)butanoic

acid in 20 ml of dry methylene chloride, add 4.50 g (38.50 mmol) of trimethylsilyl
chloride and allow the reaction to reflux for 5 hours. Then place the flask in an
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M.P.: 239-241 C IR(ATR)- x3315, 3079, 2626, 1695, 1651, 1631, 1584,
1373, 1334, 1218, 831, 756, 746 cm-1 15 1H-NMR (400 MHz, DMSO):
b1.75 (m, 2 H, -CH2-CH2-CH2-), 2.28 (t, 1 H, J = 6.8 Hz, -CH2-CO-),
3.26 (m, 2 H, -CH2-N-), 7.15 (m, 1 H, aromatic), 7.18 (m, 1 H, aromatic),
7.53 (m, 1 H, aromatic), 7.65 (m, 1 H, arpmatic), 7.26 (m, 1 H, aromatic),
8.45 (m, 1 H, aromatic), 8.70 (m, J = 5.4 Hz, -NH-CH2-), 8.76 (m, 1 H,

R BathI? 884 D.8d1g -BH.0 GRIt) ot ZrRAHFamihe Nha @Oﬁb@ﬂlon of 0.77 g
13C-NMR (200 MHz, DMSO): 6 24.2, 31.1, 38.7,.117.9, 119.8, 122

@233530 Hy908) P572hydioxy-praitEonanzpy} Shlerifieg Gisselyes 1@2@ ml of dry
F/ Sl i eMABIBUZ 176 sHai O oL Stirldo P38 (hNuHihlanditt (Gath and

284 253 (11), 237_(3), 209 6), 166 (6), 137 (8), 119 74)
%35%‘ B IR 05, GBI AR AL Y Ategeute, Hdd 30 mi

alﬁmmm @ﬁlﬁé&i@dﬂe%)ﬁédu%eﬁid %hhﬁl!b”&lrﬂfn@ltﬁel@nﬁﬁul:@undl the oil
% C = 55% % H = 4.50; % N = 10

055 BRPEY- Q'ﬁ?&ﬂ%ﬁ%@n 'iﬂ Meﬂ%@f&ﬁ%l‘?%]ﬁ&%&r algd. 95!, filter
{eomenuniegl SHIiPHrd NSO éé'@éra(:@ﬁ&é With (eatependdwith ether. Purify the

reaction product by recrystallization in dioxane/H2O. This yields 0.99 g (67%) of
4-[2-(2-hydroxy-5-nitrobenzoylamino) benzoylamino]butanoic acid as a cream-

coloured solid.

M.P.: 239-241 °C

IR(ATR): v3315, 3079, 2626, 1695, 1651, 1631, 1584, 1373, 1334, 1218, 831,
756, 746 cm’

"H-NMR (400 MHz, DMSO): §1.75 (m, 2 H, -CHx-CH»>-CH,-), 2.28 (t, 1 H, J =
6.8 Hz, -CH,-CO-), 3.26 (m, 2 H, -CH2-N-), 7.15 (m, 1 H, aromatic), 7.18 (m, 1
H, aromatic), 7.53 (m, 1 H, aromatic), 7.65 (m, 1 H, aromatic), 7.26 (m, 1 H,
aromatic), 8.45 (m, 1 H, aromatic), 8.70 (m, J = 5.4 Hz, -NH-CH,-), 8.76 (m, 1
H, aromatic), 12.09 (s, 2 H, -OH, -COOH), 12.90 (s, 1 H, -NH) ppm

3C-NMR (200 MHz, DMSO): § 24.2, 31.1, 38.7, 117.9, 119.8, 122.2, 123.5,
124.3,127.2, 128.1, 128.5, 131.1, 137.3, 139.7, 162.0. 162.3, 167.8, 174.2 ppm
MS m/z (%): 369 (M*-18, 1), 352 (10), 335 (1), 311 (3), 296 (3), 284 (31), 253
(11), 237 (3), 209 (6), 166 (6), 137 (8), 119 (74), 92 (55), 63 (43), 42 (56), 41
(72), 30 (100)

Elemental analysis of C1gH17N307

Calculated: % C=55.81; % H=4.42; % N=10.85
Found: % C=55.89;: % H=4.50; % N =10.80

Example 13.
4-[2-(2-hydroxy-4-methoxybenzoylamino)benzoylamino]butanoic acid.
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To a suspension of 1.00 g (4.50 mmol) of
4-(2-aminobenzoylamino)butanoic acid in 20 ml of dry methylene
chloride, add 4.50 g (38.50 mmol) of trimethylsilyl chloride and allow the
reaction to reflux for 5 hours. Then place the flask in an 10 ice bath and
add 0.58 g (5.70 mmol) of triethylamineand a solution of 0.71 g (38.5
mmol) of 2-hydroxy-4-methoxybenzoyl chloride dissolved in 10 ml of dry
(eeriyendghigyide. Allow the reaction to stir for 30 minutes in an ice bath
and 24 hours at room temperature. Eliminate the solvent at low pressure,
add 30 ml of 10% NaOH to the crude product and continue stirring the

mixture until the oil 15 has 8?_p1pI8ter disappeared. Immediately acidify
@i and wash several times

with concentrated HCI, filterj the fesulti
' reastion product by recrystallization

white solid. 20 M. P 201-203 C IR(AT )-y B306, , 1711, 1643,

1622, 1582, 1524, 1508, 1438, 1383, 1244, 1208, 1178, 1144, 964, 830,

751, 671 cm-1 1H-NMR (400 MHz, DMSO): b 1.76 (m, 2 H,

-CH2-CH2-CH2-), 2.29 (t, 1 H, J(compBatnd-CBIR-CO-), 3.29 (m, 2 H,

-CH2-N-), 3.78 (s, 3H, -CH3), 6.48 (m, 1 H, 25 aromatic), 6.58 (m, 1 H,
aromatic), 7.17 (m, 1 H, aromatic), 7.50 (m, 1 H, aromatic), 7.71 (m, 1 H,
amaaicypgrssaimol HO8rgmMEtiby) snbolinol H(Zaevnizticdrgayigmine)butanoic

S B R et A T B ) A vy

¢lalorydelancballon. §)d 2eagtiopsta  refloxofar3d Bousds. Theeurces 818, flask in an
HONAHR AP0 MSARG) 873 AR 20 71 ¢
(38.5 mmol) of 2-hydroxy-4-methoxybenzoyl chloride dissolved in 10 ml of dry
methylene chloride. Allow the reaction to stir for 30 minutes in an ice bath and
24 hours at room temperature. Eliminate the solvent at low pressure, add 30 ml
of 10% NaOH to the crude product and continue stirring the mixture until the oil
has completely disappeared. Immediately acidify with concentrated HCI, filter
the resulting solid and wash several times with water and with ether. Purify the
reaction product by recrystallization (EtOH/H,0). This yields 0.54 g (38%) of 4-
[2-(2-hydroxy-4-methoxybenzoylamino)benzoylamino]butanoic acid as a white
solid.

M.P.: 201-203 °C

IR(ATR): v 3306, 2939, 1711, 1643, 1622, 1582, 1524, 1508, 1438, 1383, 1244,
1208, 1178, 1144, 964, 830, 751, 671 cm™

"H-NMR (400 MHz, DMSO): § 1.76 (m, 2 H, -CH,-CH»-CHy-), 2.29 (t, 1 H, J =
7.3 Hz, -CH,-CO-), 3.29 (m, 2 H, -CH2-N-), 3.78 (s, 3 H, -CH3 ), 6.48 (m, 1 H,
aromatic), 6.58 (m, 1 H, aromatic), 7.17 (m, 1 H, aromatic), 7.50 (m, 1 H,
aromatic), 7.71 (m, 1 H, aromatic), 7.76 (m, 1 H, aromatic), 8.45 (m, 1 H,
aromatic), 8.77 (t, J = 5.4 Hz, -NH-CH3-), 12.05 (s, 2 H, -OH, -NH), 12.22 (s, 1
H, -COOH) ppm
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5 (100), 120 (58), 119 (59), 92 (47), 65 (24), 52 (12), 30 (53) Elemental
analysis of C19H20N206 10 15 Calculated: % C = 61.28; % H=5.41; % N
=7.52 Found: % C =60.89; % H =5.37; % N = 7.40 Example 14.
4-[2-(2-hydroxy-5-methoxybenzoylamino)benzoylamino]butanoic acid.
(compound 14). OCH3 (compound 14)20 To a suspension of 1.00 g (4.50
mmol) of 4-(2-aminobenzoylamino)butanoic acid in 20 ml of dry

Petiiire bprdei20MSO N (4% msr0l) ofgrimeshyisilylo eRords and109.9,

allow the reaction to reflux for 5 hours. Then place the flask in an ice bath
abd-add 958 gl &2 hédi) of 4ethylahhife f%%- b sHAttiBn 49981 10643 5168.2,

g i -hydroxy-5-methoxybenzoyl chloride dissolved in 10 mL of dry
25 methylene chloride. Allow the reaction to stir for 30 minutes in an ice

M3z (24 ras(it rodmdampétarfe. Bt {18 kofrent bflod82 (4), 151
PreosUre0ade 30 19 (55109 MaPrbso s, sadenrashipsand continue

stirring the mixture until the oil has completely disappeared. Immediately
acidify with concentrated HCI, filter 24 the resulting solid and wash several

ErBasenit) WaiR/sRNEnNGIgHiesOR urify the reaction product by
recrystallization (EtOH/H20). This yields 0.791g (56%) of 4-

[2-(2-hydroxy-5-methoxybenzoylamino)benzoylamino]butanoic acid as a
cream- coloureslsglkfe§ MB .C1OE198:0, H=5.41; % N = 7.52

Found: % C =60.89; % H=5.37; % N=7.40

Example 14.
4-[2-(2-hydroxy-5-methoxybenzoylamino)benzoylamino]butanoic acid.

(compound 14).

OH O

Ir=z

07 >N " cooH

H
OCH,

(compound 14)

To a suspension of 1.00 g (4.50 mmol) of 4-(2-aminobenzoylamino)butanoic
acid in 20 ml of dry methylene chloride, add 4.50 g (38.50 mmol) of trimethylsilyl
chloride and allow the reaction to reflux for 5 hours. Then place the flask in an
ice bath and add 0.58 g (5.70 mmol) of triethylamine and a solution of 0.71 g
(38.5 mmol) of 2-hydroxy-5-methoxybenzoyl chloride dissolved in 10 mL of dry
methylene chloride. Allow the reaction to stir for 30 minutes in an ice bath and
24 hours at room temperature. Eliminate the solvent at low pressure, add 30 ml
of 10% NaOH to the crude product and continue stirring the mixture until the oil

has completely disappeared. Immediately acidify with concentrated HCI, filter
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IR(ATR): y 3330, 2877, 1702, 1593, 1523, 1494, 1473, 1449, 1419, 1356,
1328, 1306, 1266, 1205, 1188, 1174, 1047, 931, 792, 746, 687 cm-1
1H-NMR (400 MHz, DMSO): b 1.76 (m, 2 H, -CH2-CH2-CH2-), 2.28 (t, 1
H,J= 10 7.3 Hz, -CH2-CO-), 3.27 (m, 2 H, -CH2-N-), 3.73 (s, 3 H, -CH3
), 6.91 (m, 1 H, aromatic), 7.04 (m, 1 H4aromatic), 7.18 (m, 1 H,
aromatic), 7.38 (m, 1 H, aromatic), 7.50 (m, 1 H, aromatic), 7.76 (m, 1 H,

BIOMINinG ADoK ahdHwa6BN8BUE B TAE Withbwatdz, aNdHviatH2e)n L. Bdirify the
(s, L H, -OH), 12.03 (s, 1 H, - NH), 12.0% (s, 1 H, -COOH%@gm 15 .
eRSQRR"estits W eovEel g tian JESRR He): dBT3 vigh!s 014819 (56%) of 4-
P18y 426k -5-Aethdddbén2dddmikdbe dzdy b do]butdddic doild%s a cream-
164.8, 16%), 174.2 ppm MS m/z (%): 372 (M+, 5), 353 (3), 269 (100),
SRR\ QY (11), 150 (20), 120 (55), 119 (45), 92 (50), 79 (33), 65 (29),

52 (21), 30 (51) 20 Elemental analysis of C19H20N206 Calculated: % C =

&14{"?&15%0 H= SOg:l; % N =7.52 Found: % C =61.21; % H=5.40; % N =
Ar2 éi(lﬁr?fpl 15. 4-[2-(4-nitrobenzoylamino)benzoylamino]butanoic

ARIATROMERBE 28\ D2V 0D,"1593CB08! 1485 (prapauad 1H) o a356, 1328,
iga)gensmn of 2.14 3\%9.63 mmol) of 4-%2-am|nobenzo laming@)butanoic 5

in128%n 1300y 1H88hyId A8 cHIGd 8 3dad 9285 461834 £Mmol) of
THIIRISI0 MHz, DMSO): § 1.76 (m, 2 H, -CH,-CH,-CH,-), 2.28 (t, 1 H, J =

7.3 Hz, -CH,-CO-), 3.27 (m, 2 H, -CH2-N-), 3.73 (s, 3 H, -CH3 ), 6.91 (m, 1 H,
aromatic), 7.04 (m, 1 H, aromatic), 7.18 (m, 1 H, aromatic), 7.38 (m, 1 H,
aromatic), 7.50 (m, 1 H, aromatic), 7.76 (m, 1 H, aromatic), 8.46 (m, 1 H,
aromatic), 8.70 (t, J = 5.4 Hz, -NH-CH»-), 11.10 (s, 1 H, -OH), 12.03 (s, 1 H, -
NH), 12.09 (s, 1 H, -COOH) ppm

3C-NMR (200 MHz, DMSO): § 24.2, 31.1, 38.7, 55.4, 112.8, 118.1, 118.3,
120.5, 121.7, 123.1, 123.8, 128.0, 131.2, 137.7, 151.6, 151.9, 164.8, 168.0,
174.2 ppm

MS m/z (%): 372 (M, 5), 353 (3), 269 (100), 254 (88), 198 (11), 150 (20), 120
(565), 119 (45), 92 (50), 79 (33), 65 (29), 52 (21), 30 (51)

Elemental analysis of C19H29N2Os¢

Calculated: % C=61.28; % H=541; % N=7.52
Found: % C=61.21;%H=540; % N=7.47

Example 15.
4-[2-(4-nitrobenzoylamino)benzoylamino]butanoic acid. (compound 15).

Iz

O,N 0”7 N7 " cooH
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chloride and allow the reaction to reflux for 5 hours. Then place the flask
in an ice bath and add 1.24 g (12.33 mmol) of triethylamine and a
suspension of 1.53 g (8.22 mmol) of 4-nitrobenzoyl chloride in 10 ml of
dry ethyl acetate. Allow the reaction to stir for 30 minutes in an ice bath
and 24 hours at room temperature. 10 Efiminate the solvent at low
pressure, add 30 ml of 10% NaOH to the crude product and continue
stirring the mixture until the oil has completely disappeared. Immediately
acidify with concentrated HCI, filter the resultlngi; solid and wash several
times with water and with ether 2tion product by
recrystallization in dioxane/H20 ThIS yields 1.33 g (43%) of 4- [2 (4- 15

nitrobenzoylamino) Ino butan cid as a cream-coloured

D51 SR PEoace 1 or B aBRB0R o 1R igeGe HEDHRTRGe butanoic

é&ﬂ&nﬁlﬁalﬂ%%é%y@@cﬁl&ﬁaeﬁa@ 1237 i%%ﬂﬂﬁﬂol}ﬂﬁ@nﬂﬁhylsnyl

836, 766, 715 cm-1 20 1H- NMR SO

chlqyde, an H&Y"i%r&ait'lqn} (%E%’#zé % ‘gﬁ)%’f ﬁ?ezthe flask in an

iéeHati-hnd 244 6, 24'@ Qnmlﬁ)mbﬁ%mmelhwaﬁf ﬂ@&ﬂ@a@%@;ﬂ@héﬁdﬂ of 1.53
ic atlc 2

G A B mebeot - Aitoheneed GBTR I 0TS At ol 5aig cAllow the
Feddtion- t’di-hﬁ?rl'ﬂdr):sa&mﬁﬁeshd-lari\lbé bﬁwar(a 24Hhoti®@Hpppitetdperature.
200 MHz, DM 6241 31. 0

%E 'I‘a’Ylﬁ ‘g{I entyab 9 1BEESSYIR) £ 4§91 ”ilb f 1%@"#{ Py crude

pSdmét (%ﬂd3lfb(MHué) §58r@) B34 (h)x2r8 (2R)il268d2Yil 2535{6)cc2r$|$)letely
224 ),, 15 0), 119 0 9 69

AR BT R 2E) S0 R AR AR Ftng solid

abdCaksHagedePal GrresBwath WaterFah81yith Bitlret 1R Rify the reaction product by

recrystallization in dioxane/H,O. This vyields 1.33 g (43%) of 4-[2-(4-

nitrobenzoylamino) benzoylamino] butanoic acid as a cream-coloured solid.

M.P.: 206-208 °C

IR(ATR): v 3282, 3090, 1731, 1655, 1626, 1597, 1558, 1517, 1444, 1417,
1399, 1350, 1326, 1297, 1258, 1227, 1166, 854, 836, 766, 715 cm™

"H-NMR (400 MHz, DMSO): § 1.77 (m, 2 H, -CH-CH,-CH,-), 2.29 (t, 1 H, J =
7.3 Hz, -CH,-CO-), 3.31 (m, 2 H, -CH2-N-), 7.24 (m, 1 H, aromatic), 7.58 (m, 1
H, aromatic), 7.85 (m, 1 H, aromatic), 8.14 (d, 2 H, J = 8.7 Hz, aromatic), 8.42
(d, 2 H, J = 8.7 Hz, aromatic), 8.58 (m, 1 H, aromatic), 8.46 (m, 1 H, aromatic),
8.91 (t, J = 5.4 Hz, -NH-CH>-), 12.06 (s, 1 H, -NH), 12.72 (s, 1 H, -COOH) ppm
3C-NMR (200 MHz, DMSO): § 24.1, 31.0, 38.9, 120.5, 120.8, 123.4, 124.1,
128.2, 128.5, 132.2, 138.8, 140.1, 149.4, 162.7, 168.5, 174.2 ppm

MS m/z (%): 371 (M", 5), 353 (3), 334 (1), 269 (22), 268 (29), 253 (6), 238 (59),
224 (9), 150 (23), 146 (23), 120 (50), 119 (100), 104 (39), 92 (69), 76 (48), 64
(29), 50 (27), 30 (50)

Elemental analysis of C1gH17N30¢
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Found: %C=58.15; %H=4.65; % N = 11.10 Example 16. 5
4-[2-(4-methoxybenzoilamino)benzoilamino]butanoic acid. (compound 16).
H H3CO O;\ H ~~COOH N 10 To a suspension of 2.14 g (9.63 mmol) of
4-(2-aminobenzoylamino)butanoic acid in 20 ml of dry methylene
chloride, add 8.90 g (82.39 mmol) of tripgethylsilyl chloride and place the
reaction at reflux for 5 hours. Then place the flask in an ice bath and add

1.25 g (12.36@amalh&idriethymibg. 2mda Bokun@y ohd MG-0113(8.24
mmol) of 4-methox benzo;gl chloride dissolved 10 ml of dry met dlene

chloride. AlloWHB%eaction’tosfir 16 KO rititiied Hraadd Bath-ARd 24
hours at room temperature. Eliminate the solvent at low pressure, add 30
ml of 1&% NaOH to the crude product and continue stirring the mixture

#Has completely disappeared. Immediately acidify with
sqRceRRsEloR PhdhigsilamifoRse iziedl aaich 8]ISUNATHI 6 th| (§OATPGIMd 16).
water and with ether. Purify the reaction product by recrystallization
(EtOH/H20). This yields 2.32 g (79%) of 4-
[2-(4- methoxybenzoylamlno)ben

ATR)- y 3320, 2960, 2837,
1720, 1630, 1592, 1532, 1588 54, 1167, 1096, 1025, 841,
748 cm-1 1H-NMR (400 MS) s1.79 (m, 1 H,

-CH1-CH21- CHZHC% NEHRIC8) 3,33 (M, 1 H,

-CH21-N-), 3.83 (s, 2 H, -CH22), 7.11 (d 1 HH27 J =8.8 Hz aromatic),

7.16 (m, O H, aromatic), 7.53 (m, O H, aromatic), 9 (m, 1 H, aromatic),

7.89 (d, 2 H, J = 8.8 Hz, aromatic), 8.65 (m, 1 H, aromatic), 8.87 (t, J
(compound 16)

To a suspension of 2.14 g (9.63 mmol) of 4-(2-aminobenzoylamino)butanoic
acid in 20 ml of dry methylene chloride, add 8.90 g (82.39 mmol) of trimethylsilyl
chloride and place the reaction at reflux for 5 hours. Then place the flask in an
ice bath and add 1.25 g (12.36 mmol) of triethylamine and a solution of 1.40 g
(8.24 mmol) of 4-methoxybenzoyl chloride dissolved 10 ml of dry methylene
chloride. Allow the reaction to stir for 30 minutes in an ice bath and 24 hours at
room temperature. Eliminate the solvent at low pressure, add 30 ml of 10%
NaOH to the crude product and continue stirring the mixture until the oil has
completely disappeared. Immediately acidify with concentrated HCI, filter the
resulting solid and wash several times with water and with ether. Purify the
reaction product by recrystallization (EtOH/H,0). This yields 2.32 g (79%) of 4-
[2-(4-methoxybenzoylamino)benzoylamino]butanoic acid as a cream-coloured

solid.

M.P.: 172-174 °C
IR(ATR): v 3320, 2960, 2837, 1720, 1630, 1592, 1532, 1509, 1446, 1301, 1254,
1167, 1096, 1025, 841, 748 cm””

"H-NMR (400 MHz, DMSO): § 1.79 (m, 1 H, -CH-CH2;-CH2;-), 2.31 (, O H, J =
7.4 Hz, -CH2:-CO-), 3.33 (m, 1 H, -CH2;-N-), 3.83 (s, 2 H, -CH2,), 7.11 (d, 1 H,
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= 5.4 Hz, -NH-CH32-), 12.08 (s, 1 H, -NH), 12.49 (s, 1 H, -COOH) ppm
13C-NMR (100 MHz, DMSO): 6 24.2, 31.1, 38.7, 55.5, 114.2, 120.0,
120.1, 5122.4,126.7,128.2, 128.8, 132.1, 139.7, 162.2, 163.9, 168.7,
174.2 ppm MS m/z (%): 356 (M+, 4), 338 (9), 319 (3), 253 (19), 252 (18),
238 (5), 209 (5), 135 (100), 119 (35), 7 (7), 92 (22), 74 (28), 64 (11), 50
(7), 41 (10) Elemental analysis of C19H20N206 10 Calculated: % C =
94848 Prrhrom&ls) YN 6 (Fr3® HOuRSNYLIE), 76589 Y0 IH =abdpaatie)Nog~(m, 1 H,
7.79 Example 17. 15 4-[2-(4-chlorobenzo I_aminogbenzc:jllamino]butanoic
aNLEmARmE A M ‘(:r88t§3~Hl<|~a~r@@%tl'—?)l—§( SrifPodntl 13 PBRYE)a8 87 (L. J
suBpesioNBEC8.9) (9 208 0l) [af ANE) D a8 Zo HarTCXDMIPHC
acid in 20 ml of drﬁgethylene chloride, add 8.36 g (77.00 mmol) of

|

trirr &M OB Mfilte S 20w e Eactibr toRfuxiers Haérng%o’ 1201,

piaca thedlask ysan o8 atmend add ¥.1962 (11183 39MeB of 174.2 ppm
triethylamine and a splution of 1.35 g 25 (7.70 mmol) of 4-methe%>l%benzo I
U i

RYie ek ohSd(Vb roPal) (PktRyRAE). RRGHHD)ARSR (18 keReddR o209 (5).
$86TOrGRY, MHYI@S N AIYieR)bath(ang 24 hegysef (lagnbtempesatyre)

Eliminate the solvent at low pressure, add 30 ml of 10% NaOH to the
crude product and continue stirring the mixture until the oil has completely

Eisaraearethdpsnediats Hagdibyswith concentrated HCI, filter the 28

resulting solid and wash several times with water and with ether. Purify
the

Calculated: % C =64.04; % H =5.66; % N =7.86
Found: % C=63.97, % H=5.63, % N=7.79

Example 17.
4-[2-(4-chlorobenzoylamino)benzoylamino]butanoic acid. (compound 17).

Iz

Cl 0 H/\/\COOH

(compound 17)

To a suspension of 2.00 g (9.01 mmol) of 4-(2-aminobenzoylamino)butanoic
acid in 20 ml of dry methylene chloride, add 8.36 g (77.00 mmol) of trimethylsilyl
chloride and allow the reaction to reflux for 5 hours. Then place the flask in an
ice bath and add 1.17 g (11.55 mmol) of triethylamine and a solution of 1.35 g
(7.70 mmol) of 4-methoxybenzoyl chloride dissolved 10 ml of dry methylene
chloride. Allow the reaction to stir for 30 minutes in an ice bath and 24 hours at
room temperature. Eliminate the solvent at low pressure, add 30 ml of 10%
NaOH to the crude product and continue stirring the mixture until the oil has

completely disappeared. Immediately acidify with concentrated HCI, filter the
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reaction product by recrystallization (EtOH/H20). This yields 1.79 g (65%)
of 4- [2-(4-chlorobenzoylamino)benzoylamino]butanoic acid as a
cream-coloured solid. 5 M.P.: 182-184 C IR(ATR): y 3069, 2939, 1692,
1672, 1628, 1592, 1525, 1491, 1444, 1332, 1310, 1284, 1259, 1222,
1180, 1110, 1096, 1011, 902, 845, 7562945 cm-1 1H-NMR (400 MHz,
DMSO): b 1.79 (m, 2 H, -CH2-CH2-CH2-), 2.31 (t, 1 H, J = 10 7.4 Hz,

ré8uRifg SolRi33rdwhkh -§8varbihiird$ (Withlwhtaroamiiqyitt. %‘Mé’ﬂ, Putify the
aromatic), 7.64 (d, 2 H, J = 8.5 Hz, aromatlc) 783%11 1 H, arom

285lg8, Broiurt By Set VIR A S STG), JIDR RS S BOGE J85%) of 4

R4 Hentdtbbérz8yladindjdenidyiaminbbdtbhdi ladid-C430H) ppEAmM-coloured
13C-NMR (200 MHz, DMSO): b 24.2, 31.1, 38.7, 55.5, 114.2, 120.3,

§9l4, 151229, 128.2, 1288, 129.0, 132.2, 133.3 136.9, 139.3, 163.3,
168.6, 174.2 ppm MS m/z (%): 360 (M+, 11), 342 (4), 323 (1), 258 (30),

(1 (6), 187 (8), 162 (6), 141 (33), 139 (100), 119 (38), 111
@36% 153?2%3 g:C\’(ZO) 65 (11), 41 (11) 20 Elemental analysis of

FRJ(&FHR G2 C@Qggla’q@fsbf/méﬁw@% %5§2= 4545, P49 T, 1444 3811310,
C=59.71: %H=4.77. %N=7.72 25 E

212[%(41 Eﬁ%ra-zé’-%y&f‘&&bbh%y%%ﬁm oBBéﬁz%Q%%%]kﬁ%nBﬂ?é‘dm
(FRNWIRINEOBMIRS DMBB): 5 1.79 (m, 2 H, -CH,-CH,-CH,-), 2.31 (t, 1 H, J =

7.4 Hz, -CH,-CO-), 3.32 (m, 2 H, -CH2-N-), 7.18 (m, 1 H, aromatic), 7.54 (m, 1
H, aromatic), 7.64 (d, 2 H, J = 8.5 Hz, aromatic), 7.83 (m, 1 H, aromatic), 7.92
(d, 2 H, J = 8.5 Hz, aromatic), 8.61 (m, 1 H, aromatic), 8.89 (t, J = 5.4 Hz, -NH-
CHy-), 12.07 (s, 1 H, -NH), 12.61 (s, 1 H, -COOH) ppm

3C-NMR (200 MHz, DMSO): § 24.2, 31.1, 38.7, 55.5, 114.2, 120.3, 120.4,
122.9, 128.2, 128.8, 129.0, 132.2, 133.3 136.9, 139.3, 163.3, 168.6, 174.2 ppm
MS m/z (%): 360 (M™, 11), 342 (4), 323 (1), 258 (30), 238 (15), 213 (6), 187 (8),
162 (6), 141 (33), 139 (100), 119 (38), 111 (56), 92 (25), 75 (20), 65 (11), 41
(11)

Elemental analysis of C1gH17CIN2O4

Calculated: % C =59.92; % H=4.75; % N=7.76
Found: % C=589.71, % H=4.77, % N=7.72

Example 18.
4-[2-(4-chloro-2-hydroxybenzoylamino)benzoylamino]butanoic acid.

(compound 18).
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Cl O-~-\N COOH H (compound 18) 5 To a suspension of 2.00 g (9.00
mmol) of 4-(2-aminobenzoylamino)butanoic acid in 40 ml of dry
methylene chloride, add 8.36 g (77.00 mmol) of trimethylsilyl chloride and
allow the reaction to reflux for 5 hours. Then place the flask in an ice bath
and add 1.17 g (11.50 mmol) of triethylagnine and a solution of 1.45 g
(7.70 mmol) of 4-chloro-2-hydroxybenzoyl chloride dissolved in 5 ml of dry
10 methylene chloride. A"8W th%react o tQ_stir for 30 minutes in an ice
bath and 24 hours at roo temeratu inate the solvent at low
pressure, add 30 ml of 10%Ne o' the efude product and continue
stirring the mixture until I hasJ-bompIeter dlsappeared Immediately
acidify with concenga : dash several

times with water and ether. Purify the 15 redttion product by

recrystallization (EtOH/H20). This yields 1.35 g (47%) of 4-
[2-(4-chloro-2-hydroxybenzoylamino)benzoylamino]butanoic acid as a

white solid. M.P.: 205-206 C 20 @Q(WW)‘”@/ 4819, 3067, 2936, 1688,

1583, 1525, 1494, 1447, 1408, 1350, 1330, 1302, 1261, 1214, 919, 796,

755 cm-1 1H-NMR ?400 MHz, DMSO): b 1.75 (m, 2 H, -CH2-CH2-CH2- %)-F

9@ (EuBRLNON & 1 00cai AL mins) (of S-¢-arniRoRe)ZoyiA RN kHtancic

aEMAt, rhi 15T (Fy éthyaErdalitdriae0da. .36 §'anasnimeh Gﬂtrﬂrﬁéthylsnyl
aromatic), 7.87 (m, 1 H, 25 aromatic), 8.46 (m, 1 H, aromatlc? 8.69 (t, 1

ﬁhbé"i%ﬁE ﬂU@%N@)@%B?”(E‘M&QH@% ShRuRdBeN W%H?%ﬂﬁ?k In-an

i68ChBiM Rrid it H 2 DY BD)5 0 rdth 1) . Lridrahilifd ahd 7a8sdIL8ch of 1.45 g
21.9, 12392 23.9,128.0,131.1, 131.7, 1373 137.6,158.4 163.9

/670 0D 55nd-GhieTens- grandanaoY) SHarids) dissglve 19,5 () of dry

AfeftHABhel 8B16ridd.2Rllow the reaction to stir for 30 minutes in an ice bath and

24 hours at room temperature. Eliminate the solvent at low pressure, add 30 ml

of 10% NaOH to the crude product and continue stirring the mixture until the oil
has completely disappeared. Immediately acidify with concentrated HCI, filter
the resulting solid and wash several times with water and ether. Purify the
reaction product by recrystallization (EtOH/H,0). This yields 1.35 g (47%) of 4-
[2-(4-chloro-2-hydroxybenzoylamino)benzoylaminolbutanoic acid as a white

solid.

M.P.: 205-206 °C

IR(ATR): v 3319, 3067, 2936, 1688, 1583, 1525, 1494, 1447, 1408, 1350, 1330,
1302, 1261, 1214, 919, 796, 755 cm™

"H-NMR (400 MHz, DMSO): § 1.75 (m, 2 H, -CH,-CH,-CH,-), 2.28 (t, 2 H, J =
7.3 Hz, -CH,-CO-), 3.26 (m, 2 H, -CH2-N-), 7.01 (m, 2 H, aromatic), 7.18 (m, 1
H, aromatic), 7.50 (m, 1 H, aromatic), 7.65 (m, 1 H, aromatic), 7.87 (m, 1 H,
aromatic), 8.46 (m, 1 H, aromatic), 8.69 (t, 1 H, J = 5.12Hz, -NH-CH>-), 12.07
(Sbroad, 3 H, -OH, -COOH, -NH-Ph) ppm

3C NMR (200 MHz, DMSO); § 24.3, 31.1, 38.6, 116.6, 117.8, 119.3, 121.9,
123.2, 123.9, 128.0, 131.1, 131.7, 137.3, 137.6, 158.4 163.9, 167.9, 174.2 ppm.
MS m/z (%): 376 (M*, 2), 273 (65), 238 (17), 222 (7), 155 (25), 146 (5), 120
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30 510 (39), 119 (100), 99 (13), 92 (43), 63 (27), 30 (45) Elemental
analysis of C18H17CIN205 Calculated: % C =57.38; % H =4.59; % N =
7.43 Found: % C =57.19; % H =4.57; % N = 7.41 Example 19.
4-[2-(5-chloro-2-hydroxybenzoylamino)benzoylamino]butanoic acid.
(compound 19). CI (compound 19) 15 B a suspension of 2.30 g (10.4
mmol) of 4-(2-aminobenzoylamino)butanoic acid in 40 ml of dry

(Beihyleoewuyroe(agld 90&9)(&RF0 Mol p6)rimethylsilyl chloride and
allow the reaction to reflux for 5 hours. Then place the flask in an ice bath

Eisngniel 3na)yes QoiHarNeRsnhylamine and a solution of 1.67 g

(8.85 mmol) of 5-chloro-2-hydroxybenzoyl chloride dissolved in 5 ml of dry
20 methylene chloride. Allow the reaction to stir for 3Q minutes in an ice
bath and 24 FAlFY'atgEonrte Egit%ge./E(I?i'llnTn %%é%lvif‘ét low
pressure, add=30mat of 10%, Waoblrtadhe,crieelBpduchaad epntinue
stirring the mixture until the oil has completely disappeared. Immediately

acidify with concentrated HCI, filter the resulting solid and wash several
Ex@a pigrgater and with ether. Purify the 25 reaction product by

SR B S s bavangisagis
(doiapauitd Mgy.: 222-223 C 31

OH O Jg\j
[ j/ N
H
o) ”/\/\COOH
Cl

(compound 19)

To a suspension of 2.30 g (10.4 mmol) of 4-(2-aminobenzoylamino)butanoic
acid in 40 ml of dry methylene chloride, add 9.56 g (88.50 mmol) of trimethylsilyl
chloride and allow the reaction to reflux for 5 hours. Then place the flask in an
ice bath and add 1.34 g (13.30 mmol) of triethylamine and a solution of 1.67 g
(8.85 mmol) of 5-chloro-2-hydroxybenzoyl chloride dissolved in 5 ml of dry
methylene chloride. Allow the reaction to stir for 30 minutes in an ice bath and
24 hours at room temperature. Eliminate the solvent at low pressure, add 30 ml
of 10% NaOH to the crude product and continue stirring the mixture until the oil
has completely disappeared. Immediately acidify with concentrated HCI, filter
the resulting solid and wash several times with water and with ether. Purify the
reaction product by recrystallization (EtOH/H,0). This yields 0.95 g (29%) of 4-
[2-(5-chloro-2-hydroxybenzoylamino)benzoylaminolbutanoic acid as a white

solid.

M.P.: 222-223 °C



10

15

20

25

IR(ATR): v 3315, 2958, 1693, 1657, 1594, 1524, 1479, 1447, 1360, 1325,
1303, 1272,1213, 914, 812, 749 cm-1 1H-NMR (400 MHz, DMSO): b
1.75 (m, 2 H, -CH2-CH2-CH2-), 2.28 (t, 2 H, J = 5 7.3 Hz, -CH2-CO-),
3.26 (m, 2 H, -CH2-N-), 7.01 (m, 2 H, aromatic), 7.18 (m, 1 H, aromatic),
7.50 (m, 1 H, aromatic), 7.50 (m, 1 H, agpmatic), 7.63 (m, 1 H, aromatic),
7.83 (m, 1 H, aromatic), 8.43 (m, 1 H, aromatic), 8.67 (t, 1L H, J =5.5 Hz,

A 12+ 3Bk 8988B0ade3 Hegt1 509 Ql8p4NK47Y) pegy 193801 35 1303,
m/z (%): 376 (M+, 3), 273 (100), 238 (22), 155 (18), 120 (40), 119 (80), 99
3?5)2,9122(%)9% 865, J9/NT3C NMR (200 MHz, DMSO): b 24.2, 31.1,
38.6,118.9,120.5,122.3,122.8, 123.3, 124.3, 128.0, 129.4, 131.6, 132.9,

1‘L37 4,155.8,163.1,167.8,174.2 15 Elemental analysis of C18H17CIN205
CANMRE09 MED ISR & 1 ED - 1 Hy £Hedeba 0z 828702 H, J =

5 {28 NCOY) 4é 28 EXaPRE 29H,-N } 7.01 (m, 2 H, aromatic), 7,18 (m, 1

4- [2 (2- chlorobenzo laminojbenzoylamino]butanoic acid. (compound 20).

31 NemaliohH - 3P 25 cdnipoarmaticro/axXLépentibh eronatig)o/eas (m, 1 H,

BRI 4%%@%@?%%‘&@! )@J&%”GW P éi“rc%ﬁéﬂ!: OB®Y (t, 1H, J=5.5
methylene chloride, add 8.3 Bé‘s .00 mmol) of ‘trimeth Isﬂyl chlorlde and
h

bifonNHeGEaokidd B%éuedob 3o, T bledé”ThB kin anice
BEMNTIR 3203 M2 (BaeSmMeRf Fiethylaming andRsolsips 1223, 122.8,

123.3, 124.3, 128.0, 129.4, 131.6, 132.9, 137.4, 155.8, 163.1, 167.8, 174.2
ppm.

MS m/z (%): 376 (M*, 3), 273 (100), 238 (22), 155 (18), 120 (40), 119 (80), 99
(13), 92 (46), 63 (26), 30 (35)

Elemental analysis of C1gH17CIN2O5

Calculated: % C =57.38; % H=4.59; % N =7.43
Found: % C =57.27;, % H=4.58; % N =7.41

Example 20.
4-[2-(2-chlorobenzoylamino)benzoylamino]butanoic acid. (compound 20).

Cl 0

Iz

o H/\/\COOH

(compound 20)
To a suspension of 2.00 g (9.01 mmol) of 4-(2-aminobenzoylamino)butanoic

acid in 20 mL of dry methylene chloride, add 8.36 g (77.00 mmol) of

trimethylsilyl chloride and allow the reaction to reflux for 5 hours. Then place the
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of 1.35 g (7.70 mmol) of 2-chlorobenzoyl chloride dissolved in 5 mL of dry
methylene chloride. Allow the reaction to stir for 30 minutes in an ice bath
and 24 hours at room temperature. Eliminate the solvent at low pressure,
add 30 ml 5 of 10% NaOH to the crude product and continue stirring the
mixture until the oil has completely disgppeared. Immediately acidify with
concentrated HCI and extract several times with ethyl acetate. Dry the

fEgRNIC Ahase bdth Mebsyt anfwdrous. apgriiivlineterritigaRPRSHIR a solution
Wash the crude product several times with ether and finally, purify by

Phclysraifizafid (FIOPIHE0 P -FRICTARRIZ Y £G/96q86d530ved I S"mL of dry

thbh{Aecid ashlorienyiamin ehdepzetitinivaliuiancio adicléssamwvite bath and
ﬁnd. M.P.: 110-112 C IR%ATR): v.3308, 1730, 1659, 1627, 1598, 1560,

19U A roegs tampgratise. Eliminate thesaalyent BIRN R ]REDY Rargdd 30 m
M) NaOHAIGNh dtudehp?odtiat-Git doRtidbdtstrting the/mixidre until the oil

SR BP9 8 (oA RSl P98 G, PR oMERIORET R 1! and
exometieh\vbAA (Frhesadith FethyH=CEtath. 1D§OtH bigarti Pidsd 240 (MgSO,
S PSP GOSN DU LB 28 e
WaB. eti&dahd 68yl phafypbrddE stalif4tos GE(OH/HIO34THiB) y288s 1.27 g
Brhs), Bt gt ) Moty elane i) g  brown
§4ligiH17CIN204 30 Calculated: % C =59.92; % H=4.75; N =7.76

Found: % C =59.95; % H=4.77; % N = 7.68

M.P.: 110-112°C

IR(ATR): v 3308, 1730, 1659, 1627, 1598, 1560, 1513, 1445, 1433, 1310, 1287,
1255, 1168 cm”™

"H-NMR (400 MHz, DMSO): § 1.73 (m, 2 H, -CH,-CH»-CHy-), 2.26 (t, 2 H, J =
7.0 Hz, -CH,-CO-), 3.24 (m, 2 H, -CH2-N-), 7.21 (m, 1 H, aromatic), 7.51 (m, 4
H, aromatic), 7.65 (m, 1 H, aromatic), 7.79 (m, 1 H, aromatic), 8.53 (m, 1 H,
aromatic), 8.82 (Sproas, 1 H, -NH-CH>-), 11.89 (s, 1 H, -COOH), 12.05 (s, 1H, -
NH) ppm

3C NMR (100 MHz, DMSO): § 24.1, 31.1, 38.6, 120.4, 121.1, 123.3, 127.6,
128.2, 128.9, 129.8, 130.2, 131.7, 132.0, 136.3, 138.5, 164.3, 168.2, 1741
ppm.

MS m/z (%): 360 (M*, 1), 342 (7), 289 (9), 269 (8), 257 (50), 213 (57), 178 (16),
139 (97) 120 (22), 119 (100), 111 (60), 85 (67), 75 (81), 63 (32), 50 (63), 30
(76)

Elemental analysis of C1gH17CIN2O4

Calculated: % C =59.92; % H=4.75,N=7.76
Found: % C=259.95;, % H=4.77, % N = 7.68
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33 Example 21. 4-[2-(2-bromobenzoylamino)benzoylamino]butanoic acid.

(compound 21). 5 (compound 21) To a suspension of 2.00 g (9.01 mmol)

of 4-(2-aminobenzoylamino)butanoic 10 acid in 20 mL of dry methylene

chloride, add 8.36 g (77.00 mmol) of trimethylsilyl chloride and allow the

reaction to reflux for 5 hours. Then plaggthe flask in an ice bath and add

1.17 g (11.55 mmol) of triethylamine and a solution of 1.68 g (7.70 mmol)

of 2-bromobenzoyl chloride dissolved in 5 mL of dry methylene chloride.

Allow the reaction to stir for 30 minutes in an ice bath and 15 24 hours at
ature. Eliminate the solvent at low pressure, add 30 ml of

40% (RasPbhio Behgoidlamind)beazd pRitine] blitansd b sitkicompb i 21).

oil has completely disappeared. Immediately acidify with concentrated

HCI, filter the resulting solid and wash several times with water and with

ether. Finally, purify by gecrystallizati tOH/H20). This yields 1.95 g

(63%) of 4-[2-(2 20 bro oben oyla [ i i

cream-coloured solid 1 4

1654, 1628, 1598, 15 310, 1444, 1 28, 1312 1286 1251 1166 743,

664 cm-1 25 1H-NMR (4 N

-CH2-CH2-CH2-), 2.26 (t, 2 H, J = 73Hi‘| CH2CO) 323(m 2H,

-CH2-N-), 7.21 (m, 1 H, aromatic), 7.45 (m, 1 H, aromatic), 7.53 (m, 2 H,

aromatic, 7.61 (m, 1 H, aromatic), 8.53 (m ']' aromatic), 8.81 (t, 1 H, J

= 5.28 Hz, -NH-CH2-), 11.84 (s, %Naﬂlﬂ% 12.03 (s, 1 H, -NH) ppm

34 13C NMR (100 MHz, DMSO).. b 24 1,31.1, 38.6,118.6, 120.4, 121.1,

‘}g?)ég’suspension of 2.00 g (9.01 mmol) of 4-(2-aminobenzoylamino)butanoic
acid in 20 mL of dry methylene chloride, add 8.36 g (77.00 mmol) of
trimethylsilyl chloride and allow the reaction to reflux for 5 hours. Then place the
flask in an ice bath and add 1.17 g (11.55 mmol) of triethylamine and a solution
of 1.68 g (7.70 mmol) of 2-bromobenzoyl chloride dissolved in 5 mL of dry
methylene chloride. Allow the reaction to stir for 30 minutes in an ice bath and
24 hours at room temperature. Eliminate the solvent at low pressure, add 30 ml
of 10% NaOH to the crude product and continue stirring the mixture until the oil
has completely disappeared. Immediately acidify with concentrated HCI, filter
the resulting solid and wash several times with water and with ether. Finally,
purify by recrystallization (EtOH/H,0O). This yields 1.95 g (63%) of 4-[2-(2-

bromobenzoylamino)benzoylamino] butanoic acid as a cream-coloured solid.

M.P.: 117-118 °C

IR(ATR): v 3280, 3176, 1731, 1654, 1628, 1598, 1557, 1510, 1444, 1428, 1312,
1286, 1251, 1166, 743, 664 cm™’

"H-NMR (400 MHz, DMSO): §1.74 (m, 2 H, -CH,-CH,-CHy-), 2.26 (t, 2 H, J =
7.3 Hz, -CH,-CO-), 3.23 (m, 2 H, -CH,-N-), 7.21 (m, 1 H, aromatic), 7.45 (m, 1
H, aromatic), 7.53 (m, 2 H, aromatic, 7.61 (m, 1 H, aromatic), 8.53 (m, 1 H,
aromatic), 8.81 (t, 1 H, J = 5.28 Hz, -NH-CH>-), 11.84 (s, 1 H, -COOH), 12.03 (s,
1H, -NH) ppm
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128.1,128.2,128.7, 131.7, 132.0, 133.2, 138.5, 138.6, 165.2, 168.1,
174.2 ppm. MS C18H17N20479Br m/z (%): 404 (M+, 1), 303 (32), 257
(20), 238 (20), 221 (22), 5185 (100), 178 (12), 157 (31) 143 (26), 119
(60), 90 (31), 76 (41), 50 (39) Elemental analysis of C18H17BrN204 10
Calculated: % C =53.35; % H = 4.23; N4 6.91 Found: % C =53.32; % H
=4.26; % N = 6.89 Example 22.

BER0 probepagylaninoibeny p4aminelhuteggc aeile(copmnaungd £3). 123 3,
ci 15 (compound 22) To a suspension of 2.00 g (9.01 mmol) of
12&-1am18§)b%n28§| mihdblitahtc02d 22id.inl g@-ﬁm%@ methglengs.1, 174.2
gplaride, add 8.36 g (77.00 mmol) of trimethylsilyl chloride and allow the
reaction to reflux for 5 hours. Then place the flask in an ice bath and add

M3 Lyt vNsQanBn)Bizfkceyf%ild ada. 3981(%éh %11 (38)y 478 2 hméd1 (22),
983-clioroheszeychisridg disagyedna oeof, &y (@ethype shiwride)

Allow the reaction to stir for 30 minutes in an ice bath and 25 24 hours at
room temperature. Eliminate the solvent at low pressure, add 30 ml of

LR AR MRS CHIds Mo Zog continue stirring the mixture until the

oil has completely disappeared. Immediately acidify with concentrated
HCl and extract several times with ethyl acetate. Dry the organic phase

with MgSO4 galwfiseets: ang eimprigsadiow pressirg. Y\@sh the crude
product several times 35 with ether and finally, purify by recré/stallization

(EtOH/H20). TR Welds 0.88 § T30 % a-2 73 4o nz8y83mino)

benzoylamino]butanoic acid as a cream-

Example 22.
4-[2-(3-chlorobenzoylamino)benzoylamino]butanoic acid. (compound 22).

0
C'\@)k
N
H
0 N/A\V/A\COOH

(compound 22)

To a suspension of 2.00 g (9.01 mmol) of 4-(2-aminobenzoylamino)butanoic
acid in 20 mL of dry methylene chloride, add 8.36 g (77.00 mmol) of
trimethylsilyl chloride and allow the reaction to reflux for 5 hours. Then place the
flask in an ice bath and add 1.17 g (11.55 mmol) of triethylamine and a solution
of 1.35 g (7.70 mmol) of 3-chlorobenzoyl chloride dissolved in 5 mL of dry
methylene chloride. Allow the reaction to stir for 30 minutes in an ice bath and
24 hours at room temperature. Eliminate the solvent at low pressure, add 30 ml
of 10% NaOH to the crude product and continue stirring the mixture until the oil
has completely disappeared. Immediately acidify with concentrated HCI and
extract several times with ethyl acetate. Dry the organic phase with MgSO4

anhydrous and eliminate at low pressure. Wash the crude product several times
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coloured solid. M.P.: 165-166 C 5 |1 R(ATR): v 3307, 3159, 1741, 1721,

1669, 1626, 1589, 1523, 1447, 1419, 1326, 1308, 1256, 1180, 759 cm-1
1H-NMR (400 MHz, DMSO): 61.78 (m, 2 H, -CH2-CH2-CH2-), 2.30 (t, 2

H,J= 7.0 Hz, -CH2-CO-), 3.30 (m, 2 H, -CH2-N-), 7.21 (m, 1 H,

aromatic), 7.56 (m, 1 H, aromatic), 7.6%5m, 1 H, aromatic), 7.71 (m, 1 H,
aromatic), 7.84 (m, 2 H, 10 aromatic), 7.91 (m, 1 H, aromatic), 8.57 (m, 1
Witeremetiah S Sty 1 giirify=0y- Je bty sthlliz&da- Y EI@ R0 | RhiSells.0.83 g
12.57 (s, 1 H, -Ph-NH) ppm 13C NMR (100 MHz, DMSO):. b 24.1, 31.1,

GI0% )3b {453 Ghipsabenzaylgmins) DenseMaTsoibgoICag a8 & cream-
33 Grel3608d138.5, 164.3, 168.2, 174.1 ppm. 15 MS m/z (%): 360 (M+,

% 32 g), 2 %()((38), 238 (41), 213 (19), 139 (100) 120 (64), 119 (95),

E'(Q ; 91??5 . 75 (40), 65 (32), 50 (28), 39 (39) Elemental analysis of
(RERMIRT G204 26129 Crtaylatew ¥ (6609826 % 583, 4553% M7, 1469, 1326,
Found:% C = 59.87; % H =4.78; % N = 7.76 The activity of all compounds
beH é%g%p1é§%e§%t§é‘a above was studied in animals according to the
TRILANIRE @GPV BINTISES! sk PIrpRSe ?W‘,d-@lllg-@%; WA 8ie(t, 2 H, J =

absorption of the test product when administered by intracolonic route to

fasHahddhdr-6Chot hdBdPresdhcChizabilvdmd. (Me bldsapratic), 7.56 (m, 1
FONGemAIgN ﬁé@e&ﬁyrﬁqa%mieg *.?Fiﬁﬁ?ﬁxﬁji%h‘%/m@dfb apagitim, 2 H,

The rat is used because it is one of the species commonly used in this
ajpeatitdst 98 (m, 1 H, aromatic), 8.57 (m, 1 H, aromatic), 8.88 (t, 1 H, J=5.3

Hz, -NH-CHy-), 12.05 (s, 1 H, -COOH), 12.57 (s, 1H, -Ph-NH) ppm
3C NMR (100 MHz, DMSO); § 24.1, 31.1, 38.6, 120.4, 121.1, 123.3, 127.6,
128.2, 128.9, 129.8, 130.2, 131.7, 132.0, 136.3, 138.5, 164.3, 168.2, 174.1

ppm.
MS m/z (%): 360 (M", 8), 323 (5), 258 (38), 238 (41), 213 (19), 139 (100) 120
(64), 119 (95), 111 (96), 92 (55), 75 (40), 65 (32), 50 (28), 39 (39)

Elemental analysis of C1gH17CIN2O4

Calculated: % C=59.92;: % H=4.75; % N=7.76
Found: % C=5987:%H=478; % N=7.76

The activity of all compounds of the examples described above was studied in

animals according to the following experimental model:

1. Purpose and rationale

Evaluate the absorption of the test product when administered by intracolonic
route to rats, whether or not in the presence of adjuvants. The plasma
concentration is measured by assaying the Factor Xa-inhibition capacity. The

rat is used because it is one of the species commonly used in this type of test.
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2. Description of the test method 2.1. Experimental system Description:
Wistar male rats, acquired from an accredited supplier. 5 Weight
200-250 g Age 9to 11 weeks 2.2. Mode of administration One
intracolonic administration. 10 2.3. Dosage levels and administration
volume Dosage level 30 mg/kg of test pgoduct + 30 mg/kg of adjuvant 15
Administration volume 1 ml/kg 2.4. Vehicle 25% (v/v) propylene glycol in
pididdled prsarof\fies testalvstadiee test product 20 along with the
adjuvant if applicable, adjust the pH to approximately 7.4 with NaOH. 3.5.
Experimental design 25 The animals will be in fasted state for

2ppexpeaiabntd Bystidniree access to water The animals will be
randomized to the various experimental groups, with one remaining

AnilAgPSERtipEservdVRiAG FBaIS @%ﬁ‘%ﬂ%‘@é&f&%@’i&@fﬁgﬁ?&mg
Vil eiministereddyy 3 olonic route, following anaesthesia with
ketamine. Administration will be done using a 37 catheter of approximately
8 cM9eonnected tP4A HhIW§RKGe. The catheter will be introduced in its
entirety into the colon through the anus and the test product

2.2. Mode of administration

One intracolonic administration.

2.3. Dosage levels and administration volume

¢ Dosage level 30 mg/kg of test product + 30 mg/kg of
adjuvant

¢ Administration volume 1 ml/kg

2.4. Vehicle

25% (viv) propylene glycol in bidistilled water. After dissolving the test product
along with the adjuvant if applicable, adjust the pH to approximately 7.4 with
NaOH.

3.5. Experimental design

The animals will be in fasted state for approximately 18 h with free access to

water

The animals will be randomized to the various experimental groups, with one

remaining animal as a reserve per group:

On the day of the test, the treatments will be administered by intracolonic route,

following anaesthesia with ketamine. Administration will be done using a
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will be administered slowly into the colon. 5 Following the administration of
the test product, within the times established in the table, a citrated blood
sample (3.8% at a ratio of 1:9) will be drawn by intracardiac puncture
under anaesthesia with ketamine. Blood centrifugation: 3000 rpm, 10
minutes, 4 C. Plasma freezing (-20 5 Q)7 10 until determining the
anti-Factor Xa activity. A control group that will receive no treatment will

b@tﬁ&bﬂ@ﬂaﬁb’ﬁ@&ﬁ@é@@ drashbaaBRsIWl Bet dﬁﬂvﬁyrﬂ%e’inﬂﬁ@ shreleter will
the same conditions as the treatment & e{ﬁ{ with considered to be the

B dBiTRg VSRS Rt RIREe IR RSP ARoRg M iR I 3 fh8alRss Product

Willtbe sbramisasiaie BIeHNdntatid galoactivity assay kit). 3. Evaluation of
the results 20 The mean, the standard deviation (RSD) and the standard

error of the mean of each experimental group will be calculated for each

Pan@mmgrtHécmmmg&dn@d&wm 18 peddre o iammiadiie theddfeablished in
xperimental grou com ar a statistical analy 8
AR 1 P Lol e i R o DR S iy S Siwn by
&Krla)céﬂﬂmqmamb&r@mtedémmmm Kegagning consisting of

functional groups alkyl, halogen, NO2, OH, OCH3 either alone or
associated and R2 is selected

Blood centrifugation: 3000 rpm, 10 minutes, 4° C. Plasma freezing (-20 + 5° C)

until determining the anti-Factor Xa activity.
A control group that will receive no treatment will be included, simply that one
blood sample will be drawn per animal under the same conditions as the

treatment group, with considered to be the baseline value of anti-Xa activity.

The anti-Xa activity will be assayed by the chromogenic method (anti-FXa

activity assay Kkit).

3. Evaluation of the results

The mean, the standard deviation (RSD) and the standard error of the mean of
each experimental group will be calculated for each parameter. If considered
adequate, the values obtained in the different experimental groups will be

compared by a statistical analysis.
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from the group consisting of functional groups H, alkyl, halogen, NO2, OH,
OCH3, which are useful as adjuvants for the administration of biological
active agents. 15 2) Compounds according to claim 1, characterised in
that they they present the following structure: OH 0 NH /C O/
-NH-(CH2)n -000H 20 n = 2 to 8 (2) 3938 Compounds according to claim
1, characterised in that they they present the following structure: 5n =2
to 8 (3) 10 4) Compounds accordingipAIRiS 1, characterised in that they
present the following structure: OH 0 02N 15 N""""~COOH H

1) Amino acid diamides in non o position of formula (1)

Sard

NH— (CH,);——COOH

n=2to8
(1)

wherein R; is selected from amongst the group consisting of functional groups
alkyl, halogen, NO,, OH, OCHj3; either alone or associated and R; is selected
from the group consisting of functional groups H, alkyl, halogen, NO,, OH,

OCHjs, which are useful as adjuvants for the administration of biological active

agents.

2) Compounds according to claim 1, characterised in that they they present

the following structure:

OH ')

C
Z
07 NH—(CH,); —COOH

n=2to8
(2)
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n = 2 to 8 (4) 5) Pharmaceutical compositions according to claims 1 to 4,
characterised in 20 that they comprise heparin oligosaccharides and at
least one compound from formula (1) 6) Pharmaceutical compositions
according to claim 5, characterised in that they comprise compounds
according to formula (2) and 25 glycosggminoglycan oligosaccharides. 40
7) Pharmaceutical compositions according to claim 5, characterised in that
they comprise compounds according to formula (3) and

ycosamin can oligosacc arl es. 5 8) har aceu |caI ompo
gi:cord% ke 85};|ms Cg?érarc]: rlse il tha rea)'/ccorﬁs Ise ct:f(%)m%u ey present
accordihg folimwimg s {ticture : glycosaminoglycan oligosaccharides. 9)
Pharmaceutical compositions according to claims 5 and 6, characterised
10 in that they comprise at least one compound of structure and
Bemiparin. 15 10) Pharmaceuggal coitions according to claims 5 and

7, characterised in that they c{ mpr| past one compound of structure

Cture

Cl and Bemiparin. 20
according to claims 5
one compound of str

blyPharmaceutical compositions
chardcteriged in that they comprise at least

”—(CHZ)n— COCH

4) Compounds according to claim 1, characterised in that they present the

following structure:

OH O

Iz

0,N 0 ”/\/\COOH

5) Pharmaceutical compositions according to claims 1 to 4, characterised in
that they comprise heparin oligosaccharides and at least one compound

from formula (1)

6) Pharmaceutical compositions according to claim 5, characterised in that
they comprise compounds according to formula (2) and

glycosaminoglycan oligosaccharides.
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41 OH 0 H 0 2N O~\N~~COOH and Bemiparin. 5 12) Pharmaceutical
compositions according to any of the preceding claims, characterised in
that they comprise compounds according to formula (1) and at least one
active agent selected from the group composed of heparin, dermatan
sulphate, condroitin sulphate, heparan ggllphate and oligosaccharide
derivatives. 10 13) Use of a compound according to any of the claims 1 to

#for then snaaidiectiesn ebaipastilbrenteetediericationmls) slssraéiarised in that

compound according to any of the claims 1 to 4 for the, 15 manufacture of

a medif@on PR FEat BPYfiSeasRoSOt frdth oGl (3) and
compogd s dmiaBYRRIRoRGOSEEEHHabergy-

8)

Pharmaceutical compositions according to claim 5, characterised in that
they comprise compounds according to formula (4) and

glycosaminoglycan oligosaccharides.

Pharmaceutical compositions according to claims 5 and 6, characterised

in that they comprise at least one compound of structure

OH 0
[ ]/ ‘N/
H
o N/H\COOH
H 3

and Bemiparin.

10)

Pharmaceutical compositions according to claims 5 and 7, characterised

in that they comprise at least one compound of structure

0
N
fon
cl 0 ”/\/\COOH

and Bemiparin.

11)

Pharmaceutical compositions according to claims 5 and 8, characterised

in that they comprise at least one compound of structure
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OH O

Iz

O,N 0Z >N >""cooH

and Bemiparin.

12)

13)

14)

Pharmaceutical compositions according to any of the preceding claims,
characterised in that they comprise compounds according to formula (1)
and at least one active agent selected from the group composed of
heparin, dermatan sulphate, condroitin sulphate, heparan sulphate and

oligosaccharide derivatives.

Use of a compound according to any of the claims 1 to 4 for the

manufacture of an antithrombotic medication.

Use of a compound according to any of the claims 1 to 4 for the
manufacture of a medication for the treatment of a disease selected from

the group composed of inflammation, cancer and allergy.



