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25 JANUARY 2007 1 AMINO ACID DIAMIDES IN NON a POSITION

WHICH ARE USEFUL AS ADJUVANTS FOR ADMINISTRATION §gANUARY 2007
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,

AN ASE . DIXMIPESIRNORIINPOBITRONINHISIP AREISISEFUL AS
ADYUNARTEFOYRAD MRS TRATION OFBIOL OTIGAL A CTPAENRGENTS

other glycosaminoglycans and derivatives. 10 BACKGROUND OF THE
FIELDNYERAENVeRaons currently used in parenteral administration for the

PRHETHEEANANTEARIBE HeRitdsan VRIPUMIKEBRASIQidARBREN ™Mb o position
which SRS QS BRIV RFASIREIER A it tPAtRSR BEBII¥ERAD Hi®ive ingredients. The
compBaRtsiniRgErakiEafINBEI PiGarEalE RrdrolyitiadiodeddiomiRRSikic and
pulmcHEhO eI FTRKkERA b edNOIRGY AR COIR PRRVEELIBRSRSRIIAN- NEMAPHE,  very-low-

mole AIHAVRBISHIHPHAB I RMPBHRNGISUHaSAMNSYNRUADERE HegddavEBprove
the oral absorption of heparin. Recently, modified amino acids have been

used to facilitate the administration of various biological agents, in

BACKEHOUND e iR NN TR 632, WO 01/51454, WO 97/36480).
TH@E%@HW@UH%?WW%MQ@@%Wéﬂ?ﬁ]rﬂsﬁ@i%ﬁb?'@'ﬁ!@%@&ntion and

treatn@éil-oREEE ) Vehts§ biddathdiO ARpZRIS BHE Rt PREKATIRAS 3iRidRsflective
or ar8UgBsi 4 OiN thECHAIRSHE N fradlueiiradi 3r lemaiatlarirolysis. In
additiflaningige dyti Shardt-ihe 2R8iecdigs!tbould 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:

RHNOCHZ%HZﬂHZ—COOH

Structure A

and various amides such as:

| X NH— (CH,),— COOH

R//

Structure B

In particular, the following derivatives



10

15

20

25

30

OH it N-(CH2)n COOH H C H Structure C Primarily those derivatives
relative to n=2 and n=5 (WO 97/36480) are claimed as 5 agents that’ANUARY 2007
facilitate the oral absorption of biological products. DESCRIPTION OF
THE INVENTION 10 In the framework of its research on the oral
absorption of heparin, the applicant ltas discovered a new family of
chemical products that facilitate and considerably increase the oral
absorption of heparin and its low-moleculareweight derivatives,
particularly by colonic administration. 15 Th se products have the
foIIowmg structure I\Rz N/1 //F H2)n COOH Ri 20 where:
ongst G pars<EAQ I f
functlonal grups alk l, OH, OCHB either alone or

02, OH, OCHa3. 25 These products are new.
The res ducted by the applicant has demonstrated the originality
of structurex¥ effect, the applicant has been able to show that the above
mentioned products, structure Glidyexdémple 1) and n=5 (example 2),
synthesised by the applicant have no effect on colonic absorption of a
Primaely-thok Warigativesgrelatiparte (mehipadin=h WO 1/kedd8s, are claimed as
agentgrthfiidacilitate dve anal sthseintomohk®legisa feod)ets JANUARY 2007
3 OH 0 jaC,,~NH-(CH2)rT---COOH NH IO Structure D

groups

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

SR N

NH—(CH,);——COOH

where:n=2t0 8

wherein R is selected from amongst the group consisting of functional groups alkyl,
halogen, NO,, OH, OCH3; either alone or associated and R; is selected from the
group consisting of functional groups H, alkyl, halogen, NO,, OH, OCHs.

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)



5 synthesised by the applicant have no effect on the colonic absorption of
bemiparin (see Table 1). 10 Table 1 shows the anti-Xa activity/m| ifP /ANUARY 2007
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-admingstration time (h) Treatment Admin.

route Dosage 0.5 2 4 Bermiparin 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 Bemi. + ex. 3 Intracolonic 30 + 30
0.520 0.316 0.240 15 (Table ese results tend to show the

HChHEhGOO oR, H
ates to the |mportance of the
nature ghd position of he R substltue}ht as well as the chain length (n
ANUARY! 2007 4 The &pplicant has also discovered that

the derlvatl S that have the Cl or NO2 substituents in position 3 are at

least as active as the derivativeStHHERE an OH in position 1. 5 Among
5 the invention products, the preferred compounds are those that

correspond to n=3 and to the OH (example 4), Cl (example 17), NO2 o

Synt g)@ﬁﬂ €{)Rﬂyl’f ?s@%ﬂﬁ@@ﬁt@avﬁr@%%ﬁﬁbﬁ’b%m&@%@ (FRENEPHPMOFRRMIparin

i

(see did or in the form of a soluble salt, biologically acceptable, or of a

\/

pharmaceutical composition containing a hePann . o o
10 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)
Treatment |Admin. route Dosage 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
Bemi. + ex. 3 | Intracolonic 30 + 30 0.520 0.316 0.240
15 (Table 1)

These results tend to show the importance of the hydrogen bond between the O and
H atoms of the invention products.

20
0 X
1 | ‘ ——R,
2 | NN
|
H,
3 / = ’o, 2O -~ (CHa)—COOH

Ri |
H

Another characteristic of the invention relates to the importance of the nature and
position of the R4 substituent as well as the chain length (n value).
25
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10 or a heparin derivative (ester, amide, oligosaccharides, etc.) as well as
an adjuvant known for its favourable action (polyethylene glycol, afiffate)
chitosan and derivatives, propylene glycol, carbopol, etc.). One of the
preferred compositions consists of associating one of the products 15
described above with a low-moleculag-weight heparin such as bemiparin
for an oral use in the prevention and treatment of venous and arterial

The 4pisiEAOSIRadNgerAERbvatian afdhatiaveetivatvesugistcrasisteel Cl or NO,

substRgsAEiahngdsiaohBthrant leaRtayiceagslast teryativatvickepatimhideadn OH in
positi®had utilization in conditions such as 20 inflammation, allergy and cancer.

In general, the invention products enhance the oral absorption, particularly

AmoriytHeirsatishrpriguety ies prefiteglyconth a0 A ysrestivgrogige@drrespond to
n=3 apkRsausitH{egarpEe) pCINestias sIEthe inNeYti@xaiaslecty hayeduaasnts.

investigated in an experimental model described below that consists of
The inveasiarNgrtR iy agrelaiigbsarpieidmihel st atil lowimiecanegighioluble
salt, Bielpgjicaleavpapiabiéion oheaphantentdaticaisd eipasitivit chhfiniadienBeparin
or a leshain akiiivérivstieiter! amidel dlgagt/ngidde Tor easligalbtangdl adjuvant
knowshdw, intpartoolaaisiethadqios ucidNicerpemiesghyssie BEiginatd,), thiwddn and
derivaltik ¢3¢ @fogylend) gy sdlopgrisspensstdn) the absorption of bemiparin

measured by the plasma anti-Xa activity. Figure 1 shows the intracolonic
One absthiptipreferieel rabofsshipasncumietshef Issonipingdse efathelesroducts
describen aitsb9eWtitbthzatewhmuvle igovw ightre epsihiovsuidte itriasolipzdn for an oral
use iratrso[ptoBtidhearal retitenepnglowttsuef andanéeial 10rckbbyis1 7, which

are shown below. 40 Another advantage of the invention products and of
AnotHéelppleteid asofigeatintraitiocsasiitie osalsidtsosptizotiating them with any
non-aoligosatdhatidiesivatiive bfroephepafor as dedntitieatanstimtedroyjtites such as
inflanshationf tikergyracalasacdsorption of a very-low-molecular- weight

heparin, RO-14, (2,500 daltons, 80 to 100 units anti-Xa/mg). The
In gepbeméve UtivehtiompsitdootiR @rhéricprdlaeadiel extssopitidh(spartiaylae\3)oy the
colonghmwutea of gl donigdgbitvzm auand glpctisdyniabglpddd ARYoda0¢harides.

Figure 3 shows the intracolonic absorption in the rat of the association of
The prepgrtiasrafcedtitalactiopositaa RO R evitie dneipvedtightddxaraplexpekimental
modeseleas il exdraaestisap rommisid efom easuidag tthelanfyatwaniceatisorption in the
rat ofwatHoutrbdiedtitay-theighoreepétime ineaniparin hete axampte snddsculae mass of
arounith@ iR elditen&atitea prapdiéd acivibpofnonds 1 00 2@ itsdiegted below,

as well as their intracolonic
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.

RY 2007

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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absorption-enhancing effect of the low-molecular-weight heparin,
Bemiparin. Example 1. 10
4-[4-(hydroxybenzoylamino)benzoylamino]butanoic acid. (compound 1). 0
NA~~COOHOHO/IHNe (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-

Figur@ygrexdweszew ahleatsishesoatrbiptidhmhotrihyhacsitaiee Tawibaidtion of the
pharnia@t@icH SompusRip @ ROEHY fHNe apeokRep dhexaagiierymixture at

room temperature for 24 20 hours. Eliminate the solvent at low pressure,
A serdssl 40 BX0HpRY NapHdvieldae tssusie iprastdetaged clarfpupstirirmtion, without
limitingpixtere copié te srlichbantemarady dsapisesededonivediriehresadifye for the
prepatdtiveoaeerirapslindgrachiprizpanididitedthserenylting welid andheidsihtracolonic
absorptiveraliiransimite atiess Bigifyihe shesiian welgHthBpaaarystatipalien

(EtOH/H20). This yields 1.48 g (27%) of
Exambplé-12-hydroxybenzoylamino)benzoylamino] 25 butanoic acid as a white
4-[4-(byldl-oXyBe RddyPdimin dhbetZ0y kaddho Aranti8 ticidO(c dhffound ().

1540, 1510, 855, 770, 750, 695 cm -1 1H NMR (DMSO, 400 MHz): S

1.75 (m, 2 H, -CH2-), 2.27 (t, 2 H, J = 7.2Hz, -CH2- 30 CO-), 3.27 (m, 2

H, -CH2-N-), 6.97 (m, 2 H, aromatig), 7.48 (m/:l.\l-l,/algmatic), 7.79 (d, 2

H, J = 8.5 Hz, arom&Xi 8M% Hz, arom&R9H7.94 (m, 1 H,

aromatic), 8.39 (t, , J 38.3 Hg, -NPI-CH2-), 10.51 (s, 1 H, -NH-Ph) ppm

13C NMR (DMS 0 MHZ]\_‘1 24.6, 31.6, 38.6, 117.2, 117.9, 119.1, 119.8,

127.9, 129.3, 129 33.7, 140.7, 158.0, 165.6, 166.4, 174.2 ppm 35 MS

m/z (%): 342 (M+, 4), 324 (5), 239 (19), 204 (18), 168 (21), 120 (100), 92

(19), 65 (33) Elemental ana@aﬁplg{)WWSNZOS 40 Calculated: % C =

63.15; % H = 5.30; % N = 8.18 Found: %C=63.10;%H=5.32;%N=8.04 25

To a WNWERS P91 § BSBPIBA0l) 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/H20). This yields 1.48 g (27%) of 4-[4-(2-hydroxybenzoylamino)benzoylamino]
butanoic acid as a white solid.

25 JANUARY 2007

M.P.: 211-213 °C

IR (KBr): v3360, 2970, 2680, 1700, 1665, 1620, 1540, 1510, 855, 770, 750, 695 cm’
'"H NMR (DMSO, 400 MHz): § 1.75 (m, 2 H, -CHy-), 2.27 (t, 2 H, J = 7.2 Hz, -CH,-
CO-), 3.27 (m, 2 H, -CH»-N-), 6.97 (m, 2 H, aromatic), 7.43 (m, 1 H, aromatic), 7.79
(d, 2 H, J = 8.5 Hz, aromatic), 7.85 (d, 2 H, J = 8.5 Hz, aromatic), 7.94 (m, 1 H,
aromatic), 8.39 (t, 1 H, J = 5.3 Hz, -NH-CH>-), 10.51 (s, 1 H, -NH-Ph) ppm

3¢ NMR (DMSO, 100 MHz): 24.6, 31.6, 38.6, 117.2, 117.9, 119.1, 119.8, 127.9,
129.3, 129.9, 133.7, 140.7, 158.0, 165.6, 166.4, 174.2 ppm

MS m/z (%): 342 (M", 4), 324 (5), 239 (19), 204 (18), 168 (21), 120 (100), 92 (19), 65
(33)

Elemental analysis of C1gH1sN205

Calculated: % C =63.15; % H=5.30; % N =8.18
Found: % C=63.10; % H=15.32; % N = 8.04
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6-[4-(2-hydroxybenzoylamino)benzoylamino]hexanoic acid. (compound 2).
0 OHOIN'COOH NH 5 H (compound 2) To a solution of 2.81 g (0"84"R" 2007
mmol) of methyl 6-(4-aminobenzoylamino)hexanoate dissolved in 50 ml
of acetonitrile, very slowly add 1.42 g (9.10 mmol) of 2- 10 hydroxybenzoyl
chloride dissolved in 5 ml of acetonitigle. 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
Exanipfe@ude product and continue stirring the mixture until the solid has
6-[4-(2onylpealy sbsainaarath olberdgiamimadiHe Xdivte aesalr@ethpound 2).
hydrochloric acid, filter the resulting solid and 15 wash several times with
water. Purify the reaction product byrecrystallization (EtOH/H20). This
yields 1 11 g (33%) of 6 [4- (2 hydroxybenzoylamino)benzoylamino]
MLP2QE283C2QUUR(IBIg 313330, 3050,
2950, 2680, 2570, 17Pp0, 1 OO 1540, 855, 770, 750 cm-1 1H NMR
(DMSO, 400 MPx): , -=CH2-CH2-CH2-), 1.51 (m, 4 H, -CH2-
J 2H|'U 73Hz -CH2-CO-), 3.23 (m, 2 H, CH2N)
6.97 (m, 2 H, atg atlc) 7.43 (m, 1 H, aromatic), 7.78 (d, 2 H, J = 8.5 Hz,
aromatic), 7.84 (d, 2 H,J = &é Sgnagtic), 7.93 (m, 1 H, aromatic),
8.35(t, 1 H, J =5.1 Hz, -NH-CHZ2-), 25 10.51 (s, 1 H, -NH-Ph), 11.62 (s, 1

To a Sonftbh 3‘[12951(5?183(% 6@9%?8?’%%%%4@%%90&% in8)hexanoate
dissotvad B89 2mP (%95 7T°0 rﬂpr'iB of 2-
ol e S R Bt b e 2
mmolégﬁ {HRtH %%1&5 54% I@e@%é” QElepsRNRIA0AY SIF Adre Y @?&%re for 24
hours; Elﬁ’ﬁi‘ﬁ e Cso164 5at4/Q)W r@&%ré" N 7366m'|:8T'”I‘3)°}%ﬁ Pth the crude
produ 49}}% ute until the solid has com letely disappeared.
lmmeéu QX m@yxpm@ RENBAIRENROYIBEHRG RUBRP 6 RS 4N PERBRHY! sBtid and
wash 28elf €0Q4th’ water. Purify the reaction product by recrystalllzatlon
(EtOH/H20). This yields 1.11 g (33%) of 6-[4-(2-hydroxybenzoylamino)benzoylamino]
hexanoic acid as a white solid.

(

M.P.: 201-203 °C

IR(KBr): v3330, 3050, 2950, 2680, 2570, 1700, 1675, 1600, 1540, 855, 770, 750 cm"
'"H NMR (DMSO, 400 MHz): & 1.32 (m, 2 H, -CH,-CH,-CH,-), 1.51 (m, 4 H, -CH,-
CH»-CHy-), 2.20 (t, 2 H, J = 7.3 Hz, -CH,-CO-), 3.23 (m, 2 H, -CH>-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).
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OH O e™aN,,~VCOON H O (compound 3) 5 To a solution of 2.60

(11.00 mmol) of methyl 4-(3-aminobenzoylamino)butanoate dissol@gﬂﬁﬂlr'ARY 2007

25 ml of ethyl acetate, very slowly add 1.40 g (10.00 mmol) of 2-

hydroxybenzoyl chloride dissolved in 5 ml of ethyl acetate. Then add 1.00

g (10.00 mmol) of Et3N (triethylaming) and keep the reaction mixture at

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

40 ml of 10% NaOI—th th%crud )

mixture until the oil has co plet

concentrated HCI Aiftag th

water. Purify the

yields 1.60 g (48%)& [3 (2-hydroxybefzoylamino)

benzoylamino]butanoic acid as a white solid. 15 M.P.: 172-174 C

IR(ATR): v 3291, 2940, 1714campounss3) 1455, 1335, 1232, 1214, 878,

817,735 cm-1 1H NMR (DMSO, 400 MHz): S 1.77 (q, 2 H, J = 7.0 Hz,
To a soHRIgN20P L (6Q ¢H( 11=00.madh of-Clethg G- BazsiiehenzoyarkrR)putanoate
dissols@y {m,25 Hnhrofretliv), asqte, Xery alombtiadd.3940n g1 (MO LAOnman)l) of 2-
hydroxyde eyl kehiariteaticsahvasl (in, 3 M| afcetizgicacetate(nd hew agdrhdit)y (10.00
mmolB GOEt:N Hrigtyiaming)-aimi Geip) 19 sacton FixNie) aipiporreenperature for
24 horsiSOMictevhe sehventatiow, Bessure7&id 40.m  0fdl 0% MaOH fothe crude
produt a6d 10eEnueostirmag. 161 38iduIss.ntil 8850l d&s, aoBReleiy. dippapeared.
Immegiialy aeidifpwitBEoneentated HE1.0MBr 1186 resultey ()lidFmdyvagy several
times(yath), wate(3G)urde {be)reactiar), poc) bigreenstal@gtienofEtOH/HL0). This
yieldsCh.80 1B(¢805)30f dd@RexHraxgberedylaminp) bergpylarnirofhuganoic acid as
a whitegg@lifl.- % C = 63.01; % H = 5.23; % N = 8.21 Example 4. 35

4-[2-(2-hydroxybenzoylamino)benzoylamino]butanoic acid. (compound 4)
M.P.: et VA H
IR(ATR) v 3291, 2940, 1714, 1611, 1551, 1455, 1335, 1232, 1214, 878, 817, 735
cm’’
'"H NMR (DMSO, 400 MHz): 8 1.77 (9, 2 H, J = 7.0 Hz, -CH-), 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)

appeaured. Immediately acidify with
i S SHtimes with
stallization (EtOH/H20). This

Elemental analysis of C1gH1gN205

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)

OH O

Iz

o) H/\/\COOH
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O N"~COOH H 25 JANUARY 2007 8 (compound 4) To a suspension of

20.36 g (91.71 mmol) of 4-(2-aminobenzoylamino)butanoic acid 5 i} 2HF*R" 2007

ml of dry methylene chloride, add 42.33 g (391.92 mmol) of trimethylsilyl

chloride and allow the reaction to reflux for 5 hours. Then place the flask

in an ice bath and add 11.87 g (117.87 mmol) of triethylamine and a

solution of 15.52 g (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 gggapodesperature. 10 Eliminate the solvent

at low pressure, add 200 ml of 10% NaOH to the crude product and
To a s0BpBHsisH BNRUBEHX{gIEUNEh e PO RS Zemipieliein disaarrasdiutanoic acid
in 200MmedRiply acidiyluid eannandrateil O 3Bty 139 1e3RIthgsDlidfatiinethylsilyl
chlorid@sthaexwsdl thimesastiomedtereig \idih Shenrs UTheihplerrction PagHLet an ice
bath d¥ydeeiystalBzagqn 1(ES2 i) of Ritrigldmiie e Bdntin of 15.52 g (78.38
mmol}-d2-dedtyidenxyidyi bRiotRidadkBeNsd 20 daminejogianaistiagishaschiohde. Allow
the res@itibrvtd stik #3r13@ MiHktad M) :an3382 202502 85L hdaES al 668l 633 perature.
Elimirkdi8 th&55v8deat bihprd 2fe/ 20 dcR0d 2 diH DY RIGDWSO 1O @rididz product
and Bdntth(@ 2strihg 7tAd1zmikdb® ), @ndiB (the Hoil ds3 dampleteyC @isappeared.
Immedidieynaidify-WHiZ-ddbncerifated 26|, diesnatie) resdityg sbiid arenvadish, several
times 7wlign(nualter, amamatin), etrdr (rPutifyl, erematiclion 68rodudt Hoyarasvatistallization
(EtOH/83N, 1 Hheromaie)lds48 (211661, arognaticy88%0 (t, 10, J <45 2-{2zhydroxy-
benzoWNahiiit3beddo§Rartfiviadaidit «id)ad 2 Wh(@sord, 1 H, -COOH),

12.19 (s, 1 H, -NH-Ph) ppm 25 13C NMR (DMSO, 200 MHz): S 24.2,
M.P.:3%7.3,.B39CL17.2, 117.9, 119.3, 121.7, 123.1, 123.3, 128.1, 129.2, 131.3,
IR(ATR33 .V 383282026, &H3b. 56868 65X MBIOM H3, MG 4L, (16051228, 756
cm™' 265 (4), 239 (100), 222 (11), 121 (50), 120 (64), 119 (62), 92 (54), 77
'H NMFO|D<63)468 (89) 3G Elpsnealianaly sis0ofi £ L8i#LBN 208 Galoulptgd: 7.3 Hz,
-CH-0G-)= 3430, SGHL-80 N 6 981%n FRWNdaérkatich 37120 Yt F B.3&omatic),
7.42 YaN3B.3korRateyamBt® @n, 1 H, aromatic), 7.68 (m, 1 H, aromatic), 7.83 (m, 1
H, aréri&tieyrsd®xyhenzey/aironeanenzedaniinoipentaneis acifiz(caompaigd) 11.62
(Sbroac@!t H, -OH), 12.03 (Sproad, 1 H, -COOH), 12.19 (s, 1 H, -NH-Ph) ppm
3C 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
MS m/z (%): 342 (M7, 5), 265 (4), 239 (100), 222 (11), 121 (50), 120 (64), 119 (62),
92 (54), 77 (10), 65 (53), 39 (39)

Elemental analysis of C1gH1sN205

Calculated: % C =63.15; % H=5.30; % N =8.18
Found: % C=63.15;, % H=15.38; % N =8.15

Example 5.
5-[2-(2-hydroxybenzoylamino)benzoylamino]pentanoic acid. (compound 5).

OH O

Iz
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OH O N ~~COOH 40 O H 25 JANUARY 2007 9 (compound 5) To a
suspension of 1.61 g (6.81 mmol) of 5-(2-aminobenzoylamino)pent&t
acid in 20 ml of dry methylene chloride, add 1.41 g (11.94 mmol) of

trimethylsilyl chloride 5 and allow the reaction to reflux for 5 hours. Then

place the flask in an ice bath and add0.88 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 chlorigeof\ewrifie)reaction to stir for 30 minutes
in an ice bath and 24 hours at room temperature. Eliminate the solvent at

To a pERsRIN&fadd 2§ (6.91 HfoNasPB-1o-theissisihReytkieidd)séstanoic acid in
20 mrentiienséthifieibeoniztide, Wt the1gildas compieirly dsampeangtilyl chloride
and dinweatiatelyariditowihsonrsestriats HOhelitprdbe riesultieg solithaod bath and
add 0\88hysey a3l ntimey withriseigraanickavithethesdiuidy tbe 1eestign P8RIuamol) of
acetylpliegystadinatioe @EsQbNdd0in Thimylietds dr?ngetbitonef chloride. Allow the
reactibr{2t¢2 iy disrxBoe AzayiaR N )dpe iz Watmiie] PR tanois agicdresra Weiigerature.
Elimirgstédthld ddhrbn i 681b W0 fradyudvé Raiod 3R th| IsTOR0 OMB LS 26, theStude product
and tbafindeotitArg, 189 nfikeuesn-Lrdtt NMR GHOOnHzcBivsiédp 1 didappeared.
Immedibtel ¢ Heidity v 2dnbiehiratet] KICE Filidr tRe2 rdsailtindi 80lieD hrdi 20sh, Several
timesHwitGHR e}, GraY (ith2 &tharorPaiiify, ThiS feaclivh Bbaremalc)etABtahization
(EtOH/Hb@Yomaiic)yiélas (m26 K, a6avatiof, B2-(rhidroaroeraiisiardfbimbdnzoyl-
amindip@ntamaiic h Bdds(amwhite sodishatic), 8.72 (t, 1 H, J = 5.4 Hz, -NH-CH2-),

11.62 (s, 1 H, -OH), 11.98 (s, 1 H, -COOH), 12.18 (s, 1 H, -NH-Ph) ppm
M.P.: 183-NRR(200 MHz, DMSO): S 22.0, 28.3, 33.3, 38.9, 117.2, 118.0,
IR(ATRP 33820, 7169823 044, 28626128 97 19523, 1368, 13237 .1130.,874689;"
1H NMﬁE(EOQE‘rm@z lﬁm'&,@m‘?@mmﬂ%bﬁﬁmmgﬁmg ) 2289 (¥ AH, J

-E18.(300). 92613 92 (BR).-CAHLLR)) 68.948)nt 1420) Elrsnestial, amaiﬂs'ewf 1 H
aroméiib‘?"'?QU%% 30I-CQi?(b#|ﬁéQi@)%@F(ﬁ4 Q4 Yakrbmatky; 708% n{.86H, aromatic),
7.84 (mound YalomdiR 0@ .44 kht 3.69; Sfobhatié)/ 3. EXMNPIeI6y = 5.4 Hz, -NH-CH,-),
11.62 (s, 1 H, -OH), 11.98 (s, 1 H, -COOH), 12.18 (s, 1 H, -NH-Ph) ppm
3C NMR (200 MHz, DMSO); § 22.0, 28.3, 33.3, 38.9, 117.2, 118.0, 119.3, 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)

UARY 2007

Elemental analysis of C19H29N205

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

N
@*H
07 N7 NN 6o0H
H

(compound 6)
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35 8-[2-(2-hydroxybenzoylamino)benzoylamino]octanoic acid. (compound

6). OH O 40 HO N COOH H (compound 6) 45 25 JANUARY 2007 “4%’ARY 2007
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) ofigimethylsilyl chloride and allow the
reaction to reflux for 5 hours. Then place the flask in an ice bath and add

To a 9&5parSa? srad Q) (rettyiamion andasakmiitsbehkRionibdfosmnei:dcid in
25 mbaicetylsabayinyhehiprisieodisseluet 38 nh ofsymmednyeneiateetigdsilyl chloride
and afilantieerggassiandorstiufofosGrhivuites Them fsladathanasidincatisiéd bath and
add 0@3Ingegperaiire|) Biminete thmEuvantiah ey ariesswie] ad goeM 8f mmol) of
acetyE3licNe@Htchecrade diieduch @ thaoaings Shiefgyibeenpfitadatithew the
reactioh tassipniptesydinappeanedn lisenpeiateln@difmairs eanessiiateéthperature.
Elimirdd, thikesshareatlliog posdsune, vearh 2@ veraf 1D %nea OHhtoveier @de product
and ‘sithtigilner. Siarify thih ecaetigiuiRyodingil bynecryistaiizatieom(fisyH AR appeared.
Immedhiteyyeidsdiiy WiH 3o erfttated Hiaydfisyiaezeidanimpyesiazantbmiax several
timesOwiamoigaaeid &sda witifeegnbid. MURifyl 2del 2546t IRtAdIRY 'B318cRRMllization
(EtOH/BED)169%: Yefds 1627 glE%5% 1626, [R4@5h)dABybeRoVI3Rind Henzoylamino]
octandib8¢citi222 adiNite $068.cm -1 1H NMR (400 MHz, DMSO): 51.25 (m, 6 H,
-CH2-CH2-CH7-CH2-CH2-CH2-CH2-), 1.46 (m, 4 H,
M.P.:-CH21@526CH2-CH2-CH2-CH2-CH2-), 2.14 (t, 2 H, J =7.5 Hz, -CH2-CO),
IRATRY3 V(183 20;1,26312-DB5 5. 9898, 2db4araBRitich 5858 (528, H4ueMadied, 14009,
1361,71141 4 J6B), 220aromaes)1 7630’ 1 H, aromatic), 7.65 (m, 1 H,
H NMRRIIEMABAIMSOI . AIomaHe)6 8144000)-& Hi-erretic) dHEClt, 10H ), 1.46
(m, 4H5-CHz.CNELEHZOHL I8 L (e HL IBHD R, 14 0% T 76RH)CH-B0), 3.23
(m, 2(81, LEHNAP B Il ICINMIR AR HZ1 DM O): +S dfomatfe 285Qm, 1 H,
aroma&ep27 20 §n3 A 6r138rdnddtic?, 7185 -In 1198, drdhditit¥ 37284 2t 811 148 dtomatic),
8.44 §A9-2,.H34rdriaiY, 887 [t 198, 16557 29,16KQ-EH3-p PP MESMZH, -OH),
11.90(¢6): 1388 BOAH B3 12 (3.(353 (B)-KFBHR) pirdh (6), 239 (94), 197 (9), 137
3¢ NWR: E60(MAk, 18ME3): 28 B), 26 B) 2853 7hs*8A298 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 C19H29N2O5

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]hexanoic acid. (compound 7).

OH O

N
@)‘\H
0”7 N7 " cooH

H

(compound 7)
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Elemental analysis of C19H20N205 30 Calculated: % C = 66.32; % H =

6.58, % N = 7.03 Found: % C = 66.03; % H = 6.47; % N = 7.05 35> JANUARY 2007

Example 7. 6-[2-(2-hydroxybenzoylamino)benzoylamino]hexanoic acid.

(compound 7). OH O N O N'~~~COOH H 40 (compound 7) 25

JANUARY 2007 11 To a suspensioniof 0.30 g (1.20 mmol) of

6-(2-aminobenzoylamino)hexanoic acid in 5 ml of dry methylene chloride,

To a 8dgdeAsién(310. 3amp 1 drimeibly|sié-chlarsia cish alpuntirolpasrbenit acid in
5 ml 68ftipy feethbrivs.chtsidelagadie 2@k (p. 20 ieebatibanthddyBilD ehloride and
allow th&3¢n6rdh abtrietiax dorimervids JoleHoN O R A40mnmmMakadats and add
0.15 gcetysaligyimy) chiorideryissaiMeddnd &lsdidiivmethyene ghloror. Al of 2-
acetylbglidpagtioshtoridis felisidaautes & afl ieg RRh anstiddmeursradriaem Allow the
reactitmeegitr Biminaigdseisalveiatiam pingsare hadesl atmbohd Q&mperature.
Elimindaéthdosbledritiele puoghret sure, caddinge ratisinpoiie NaigtHr eouttid dradd! product
and baatianapletelindisanpeareduie nediatehe acidifhuéth compteteptediidSdpeared.
Immetiigictheatasiiiting s @ishasatrash BOIe ek tisnessultingvedtidanttwitish several
timesethigh. Ratidy thadeadtiorpreduPiupyyr ety sigbicadio np(EdtE/ g0yeERjistallization
(EtOHIEB)0. Ihig (§R31d)sof622-(@-ligdrexybengqlammmbsyzanzoylamino)benzoyl-
aminsineratsisanoicelir wbite. solid. M.P.: 165-167 C 15 IR(ATR): v 3348,

2923, 2853, 1688, 1595, 1523, 1493, 1414, 1360, 1272, 903, 815, 759
M.P.:cr85LH KR (400 MHz, DMSO): 51.31 (m, 2 H, -CH2-CH7-CH2-), 1.51
IR(ATIR): 4 14348H29281 7288321(848;Q1885), 25P3 (11294, 4414 41480;Cld22£008, 815,
759 ch24 (m, 2 H, -CH2-NH-), 6.96 (m, 2 H, aromatic), 7.18 (m, 1 H,
'H-NMRERIEMAA I0MS O sargmatic)2 Ho0,-EHL-2Harpmasic) - 46{mcH,-CH,-
CH-CHA®AASC). 7784, (M H, H, arpmaiis) -846.C0-§ 13, 2(qmatick, 86P,-NH-), 6.96
(m, 2(Bbraasinatid),-WHaCH2-1 H.-Gidsatit]; 0H).(AL-93Hs, alde'naﬁQOﬁ% (m, 1 H,
aromét?c§-67(661 rh' tNH- B}Brﬁﬁf%)lc‘?CBNMR ®99 Wd?nzﬂMS@MGS(r% 2.126Pomatic),
8.69 @5.5,33.6, 3M,GLZ-2, 1180,319.81, -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
MS m/z (%): 352 (M*-18, 3), 351 (4), 265 (3), 251 (9), 239 (56), 211 (6), 132 (7), 119
(100), 102 (5), 92 (62), 77 (15), 65 (52), 41 (26)

Elemental analysis of C29H22N205

Calculated: % C =64.85; % H=15.99; % N = 7.56
Found: % C =64.57; % H=5.93; % N=7.57

Example 8.
4-[2-(2-nitrobenzoylamino)benzoylamino]butanoic acid. (compound 8).

NO, O

N
@/H\H
o) ”/\/\COOH

(compound 8)
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121.8, 123.2, 123.7, 128.0, 129.3, 131.2, 133.7, 137.7, 158.0, 165.4,

167.9, 174.4, 25 ppm MS m/z (%): 352 (M'-18, 3), 351 (4), 265 (3) 281 UARY 2007

(9), 239 (56), 211 (6), 132 (7), 119 (100), 102 (5), 92 (62), 77 (15), 65

(52), 41 (26) Elemental analysis of C20H22N205 30 Calculated: % C =

64.85; % H=5.99; % N =7.56 Found: % C =64.57; % H=5.93; % N =

7.57 35 Example 8. 4-[2-(2-nitrobenzoylamino)benzoylamino]butanoic

acid. (compound 8). NO20 N H O N'~~COOH H 40 (compound 8) 25
To a JhePdARIN28103.9b2gTl . S0SPemsIPEfaf-B298nin b B BY1@hied )butanoic acid in
40 mi-62-aminebsnzayaminoudande agiqdi7.38 mhedlgrnpEthyigeeigofd@hloride
dissolR&® ia B AbMinpbelPdutehenaay| chi®ider dissaiahing MI®KARe reaction
mixtufshyb asgtaterand 1hooig OhtriesbmanenpetdancthEeaekios IHodredet at low
pressaiig faidd BOuts alf o0 tREDeratiigeEbradetprivuselyaat sdbMimue stirring the
mixtuFessitie, tadd s0Iia elat0%dNasRicly thiserpitleapeedutinmnediaripuacidify  with
concetrangatiC nziNtuextratit the sotid haswaamglieieicdisgepEdirathate the solvent at
low pleyseadiaialy _udihbwidhteooaamirpied itChandiexisacs thetnsasiugt avithite solid.
Purifyethy| esiice. fiovinatehecokenizitidw BresstiHsGNd resqieligestBa g (51%)
of 4-[2raitsisbitioyitmino Bibaroyiiaimiadbatahiks salid. dRwrfetbeliceaction

product by recrystallization (EtOH/H20). This yields 3.34 g (51 %) of
M.P.:4H§2(P4ritgbenzoylamino)benzoylamino]butanoic acid as a white solid.
IR(ATRP v 8328 42003REBIR) 1 8884853928528534968841499 36023 2749303, 815,
759 ciftl4, 1360, 1272, 903, 815, 15 759 cm' 'H-NMR (400 MHz, DMSO):
"H-NMR (2doWHZ, H2-GBIZn, 2.26 (CRIFCHZCGHLNZ2 26HR-£R;)J = 7.0 Hz,
-CH,- @@4) (18,22 Kor GHA; NE),- K434 (2 Hnanomaél@m%ﬁ@g(msé I(‘+n<'31"|0F'I‘aéﬂlfamatlc
7.80 (FBQ (A, éthéﬁ@ n&ith &L01 (P, Arbimatinasics Bre81(M; ArdnRIENaE®2 (Sproad,
1 H, -RiB26BRa®.02 (s, 1 H, -COOH), 12.06 (s, 1 H, -NH-Ph) ppm
3C NMR (200 MHz, DMSO); & 24.1, 31.0, 38.6, 120.8, 121.6, 123.6, 124.6, 128.2,
128.3, 131.5, 131.98, 132.02, 134.1, 138.3, 147.1, 163.3, 168.1, 174.1 ppm
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 C1gH17N30¢

Calculated: % C =58.22; % H=4.61; % N
Found: % C =158.15; % H=4.55; % N

11.32
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
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1 H, -NH-CHZ2-), 12.02 (s, 1 H, -COOH), 12.06 (s, 1 H, -NH-Ph) ppm 20

13C NMR (200 MHz, DMSO):. S 24.1, 31.0, 38.6, 120.8, 121.6, 128°@~NUARY 2007

124.6, 128.2, 128.3, 131.5, 131.98, 132.02, 134.1, 138.3, 147.1, 163.3,

168.1, 174.1 ppm MS m/z (%): 371 (M', 4), 353 (6), 268 (26), 236 (49),

208 (36), 150 (54), 134 (100), 120 (5%), 119 (55), 104 (39), 90 (47), 76

(57), 44 (58) 25 Elemental analysis of C18H17N306 Calculated:
allow the Te8ectidiYadTéfhik Ytret larkgori-auntig% Roted thefpheek®d fi%sRlim an ice
bath 4AdBadP E3amplEsD7 mmol) of triethylamine and a solution of 0.40 g (2.05
mmol$-bE-C-hustipxshenssyanioades rreydaran alpre pain it aeid rieanysnecthloride.
AllowRhe37€attiohNtb! &N fIC @ Mihlteampodndise TisaghsusiREBIORSUIE. B¢ room
tempdPafi &1 Plale(Zrandoneanzayiemipesaps ngiadid il ¢O1IYMUADH to the
crudedryrawiBylentictiertguaddtitiigg (He20hmnag ofiiimethyIsdy! efsridempletely
disappedrad. ItvhEaiRteRPa éidly aliehvdbadeaetasutel Gff ixentry psgorinlydagd and
wash 2 SeussalThemadacgithe dlagkin andcecthath apdrigd hel eefdnmm@iuct by
recrysthtfigstiglan(Et© ane D0IThan pleli40mI2.Qp (88%)) off 3-frgvispdiryegyénzoyl-
aminsjplenzeythssplyRitopanaitackyawethyicaesolitoride. Allow the reaction to

stir for 30 minutes in an ice bath and 24 hours at room 5 temperature.
M.P.: Bpoipgz e solvent at low pressure, add 30 ml of 10% NaOH to the
|R(AT<R9I.de BsuGEE cemtmue sBIrnguthe1EReunsgBtieeiles copuBetiy, 853,
749 ceisappeared. Immediately acidify with concentrated HCI, filter the resulting
H- NMFQ';@W MKasheang! imesavith waleraadrethey, Poly-theJeaeienm, 2 H, -
CH,-NFR§lustdy (WCWHaH\@HQHdﬁ@WHQQMTPH"SaYdﬁma?u@ 37 @ {5@YoNOH, aromatic),
7.51 @riZ1(Zthysberetienzogb waﬂnwomﬁz&mmwmﬁpan‘alwmaﬁﬁ 8.45 (m, 1
. aroRRIOBIONE, 200-POAHRIATIN . 69 8, I LOPSTo S o 1648, COON),
12.251@26, A59315RS, J@9, 1225, 904, 853,
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 C417H1gN205
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).

OH O

Iz

o ”/\COOH

(compound 10)

To a suspension of 4.74 g (24.44 mmol) of 2-(2-aminobenzoylamino)ethanoic acid in
40 ml of dry methylene chloride, add 5.05 g (4.28 mmol) of trimethylsilyl chloride and
allow the reaction to reflux for 5 hours. Then place the flask in an ice bath and add



10

15

20

25

30

35

40

749 cm' 15 'H-NMR (400 MHz, DMSO): 52.52 (t, 2H, J=7.4 Hz,

-CH2-CO-), 3.46 (m, 2 H, - CH2-NH-), 6.97 (m, 2 H, aromatic), 7.1&{N{"R" 2007

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

(Sbroad, 1 H, -NH-CH2-), 11.61 (s, 14, -OH), 12.15 (s, 1 H, -COOH),

12.25 (s, 1 H, -NH-Ph), ppm 20 13C NMR (200 MHz, DMSO); S 35.4,
3.16 $° (31137 .20hbB 0 1&ByI1ddine b la 183utioh28f04129.4, 12188 mmol) of
acetylb3liofdyA7 ¢hldhded d1ESoRietbdnl 107 20T BPrayl ShiBtRne32RIOMdeE) Allow the
reactidA3t63 R 3023N11e8) iZ Gdh(263, Bath (6bH 22 (hBLreSal 6@ tedderature.
Elimirditid-tpgentabanalywie giredgiind ShEE 4 ¢ at Watemh e &P theHerti@d product
and YJWEBUs3 Eowing %he =biktGre Yuhttir 4ne2; &l Nira 8.3 3p 16y piRsdBpeared.
Immeditde(y-Byiipx yhem zoylastifralee 4oyl améralaiharititgidoligoamepuagh several
times 1@jithOlvateN dh&® NEOCtHeBS PUFNtaeURsaLOb M oprcilisiie byiorRofyétéaflization
(EtOHYKRO 4 Thigobield2-(3-8migosaznylemnfgthanediorgisk iz ilatiim)) obenzoyl-
amindlatiaatiylaokl eciyerideitadsbhdd5 g (4.28 mmol) of trimethylsilyl chloride

and allow the reaction to reflux for 5 hours. Then place the flask in an ice
M.P.:th-apd edd 25 JANUARY 2007 14 3.16 g (31.32 mmol) of triethylamine
IRATRY 2 sQiggonofd. Uy g029atdmnenty of sugtyisglicyiadahiaride 900, 835, 752
cm! dissolved in 10 ml of dry methylene chloride. Allow the reaction to stir for
"H-NMR MiBemn2ANDNLEIH 33thE4[@ows |t rgom tegperatrgy, Elimigatgm, 2 H,
arom&ie)SAVEN{ &, I9VHPASTHERCRAP. 49 (M 01 19%aMak0 thes(rede1prnditematic),
7.80 Grarg IQoBHaNRBEIIBGINEMIZHE AHrhEIR RIbhew cQpletely, -NH-CH,-), 11.58
(s, 1 Misgmparedglpmediateiperigify ity concentriaHEboifer the
13C-NﬁW@@ﬂ)_WF&?B‘F{A\3@E‘ §@Me.2"3‘|1_ imes W'ﬁ?O’,"f’}tﬁ@BnQMf@, ?FQQFB,P’PQEWZ, 128.1,
129.3thesreactian profystby seceystakizatiass 4EHIH/bZRn This vields 3.54 g
MS mMEAY) I8 1a-aer v perseyienyinalberaovios (14), 107 (9), 119 (100), 92
(36), 77 (22) 65 (28), 50 (19)

Elemental analysis of C29H22N205

Calculated: % C =61.14; % H=4.49; % N = 8.91
Found: % C =60.90; % H=4.42; % N =8.98

Example 11.
4-[2-(2-hydroxy-4-nitrobenzoylamino)benzoylamino]butanoic acid. (compound

11).

OH O

N
@*H
O,N 0 N7 " cooH

H
(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-
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amino]ethanoic acid as a white solid. 10 M.P.: 222-224 C IR(ATR): v

3286, 2978, 1730, 1650, 1627, 1598, 1584, 1526, 1242, 900, 835, 752NUARY 2007

cm-1 'H-NMR (400 MHz, DMSO0): 53.95 (d, 2 H, J = 4.9 Hz, -CH2-), 6.97

(m, 2 H, 15 aromatic), 7.21 (m, 1 H, aromatic), 7.41 (m, 1 H, aromatic),

7.55 (m, 1 H, aromatic), 7.80 (m, 2 k5aromatic), 8.52 (m, 2 H, aromatic),

9.07 (Sbroad, 1 H, -NH-CH2-), 11.58 (s, 1 H, -OH), 12.18 (s, 1 H,
hydroXy@Qtittob8nZd (s, chidriddHtidbdiea i3 CoNMRI(2}) MidthyRMEe@)iiSride. Allow
the rebbitord 14 -&iil it B0lAMnditde 1nBad 4ée3bdtB ahd 28 hodrPal, ibdhBtemperature.
Elimiraié. Thé 88ikeAbatdohbprésd e alid130 pandf 2@ MINAGH %0 tRé& s Broduct
and E6htdR (StrARd (2d 19l LMiKOthélD(L0RAsOZdriplelaly2disdppeared.
ImmedB&le §OEINE Rt ot curarasisl 0 CROIHER theORe 8Bl irRj csbtiteeinto wash several
times Wil Watd = 4@ Wit et 1 PR dih® ceadbidOpfoddct by 2idérPbtallization
(EtOH0EXxanm@&s11. gields 050 g (34%) of  4-[2-(2-hydroxy-4-nitro-
benzdyi@nitb)sinxyylaniirad]B0zaytacnie Renzgdasvingghdtanoic acid.

(compound 11). OHO N HO02N & O V~ COOH 35 (compound 11) To a
M.P.s2epersiorof 1.00 g (4.50 mmol) of 4-(2-aminobenzoylamino)butanoic
IRABRY in 28781 obdo/ methy/lersaghlosde, addd, 5uad33.387nmepsof1300, 1259,
1232 timeshyisdg eigrigag4@3ndmilow the reaction to reflux for 5 hours. Then
"H-NMRCR/ 01 UireX DS ER bathapd, adeh 0.6849-CrHe ol pasdriethylaminey 3 Hz,
-CH,-@0L 7 S0pefiaR 0f (47 ZCHARIS0 7ol 0T 2 4D HOMEIRER Y7208 (ml S H, aromatic),
7.66 MdmoKy-4rBiiabenzeyicieride-digsoadd] 8010 Rf, dnNHMSFBWRAR), 8.49 (m, 1
H, aréiigticle 8/iovt, the reaction IQ1gte fo- B0 s R og batioand)242.30 (s, 1
H, -NAP@isnat room temperature. Eliminate the solvent at low pressure, add 30
13C-N'M|R_)f 28602 b _crgy@_q_@r,ogly_qt, agdreontinge $iiging 1be mixipees 124.0,
125.4Un8ighe o8 Nasigomplesrvdisgpeansls, 162.5, 167.8, 174.2 ppm
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 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

07 N7 " CooH

H
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 ice bath and
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5 Immediately acidify with concentrated HCI, filter the resulting solid and
wash several times with water and with ether. Purify the reaction pfodftl
by recrystallization (EtOH/H20). This yields 0.50 g (34%) of
4-[2-(2-hydroxy-4-nitro- benzoylamino)benzoylamino]butanoic acid as a
yellow solid. 10 M.P.: 209-211 C IR(AFR): v. 3378, 2939, 1702, 1592,
1520, 1449, 1420, 1347, 1326, 1300, 1259, 1232, 1215, 1162, 813, 748,

add 0788 §ns17t1 hindt) (0 @-idtHziaRiheh&Ta Bollitiod [df (CH2¢(38:661Anol) of 2-
hydro\28-fiitlobledzeyl- 3HiGrid€" tidgoad 328 (nmi2dfl afy HiRethylend0dieridEl, Allow
the re@OALIR), slibb(MB0lnnatesiatieh 48 B&h GRd1M, sarsadicyodni4dmparature.
Elimirtaner ity ettls (owprbssigeadiay 80+h(rof 1 b aneioaticd, the bftidbProduct
and ochtitfueNSticing ), the. Leh(guzd, uRtitl, th& Qil), A2s3QtsmpldtelyNHiRppeared.
Imme#teNMBi§Z0 Ot 20RdéREPater 24, Bltek,tB8. Feddiliny $dRdbandnksh several
times 1war waéOard2wvith12thér. 1R Lyl 3Rel rd3dtin18£b8udb®y3.réeRBiallization in
dioxah6/H8OL 74 Rippyielfs MBI9/zg %B 7284 4'-202-E5hy2hrdxb-2dEolidnzawamino)
benzdHarRido(BLitd8ai¢Bcitbds(8)crédm{dalourtd G¥)d 92 (47), 63 (48), 53 (21),

30 (100) Elemental analysis of C18H17N307 25 Calculated: % C = 55.81,
M.P.228D=24142C% N = 10.85 Found: % C =55.79; % H=4.44; % N = 10.74
IR(AERRMBB1E2.38F79, 2626, 1695, 1651, 1631, 1584, 1373, 1334, 1218, 831, 756,
746 cfl2-(2-hydroxy-5-nitrobenzoylamino)benzoylamino]butanoic acid.
"H-NMRTAOMHEZDABE):N 178 M2 FOAHONOLZ 132 (com@eundH 2) £ 8 Hz,
-CH2-@®J§D§%W‘°21P@O SKH-H0 mynp@ (?ﬁ4‘l(3=|a'é\*89@l&§0)7|31®'(‘rﬁ)bﬂﬁngf@)matlc)
7.53 @i 2@ iohRftidny W@!‘Ehbﬂﬁ?nﬁ Fhigrsinaaey #.26 thi38.3P BrorARE), 8.45 (m, 1
H, ardFraed)ytsiso &ag% 0Jd€54pr€lﬂd-ﬁ|ll@@me reprEQRntorref s daniBpUrS. OBNen 2 H, -
OH -DacsHiher (8, anppempmp@m 25 JANUARY 2007 16
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)

RY 2007

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.

(compound 13).

OH O

N
@*H
H4CO 0”7 N7 >""cooH

H
(compound 13)

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
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add 0.58 g (5.70 mmol) of triethylamine and a solution of 0.77 g (38.50

mmol) of 2- hydroxy-5-nitrobenzoyl chloride dissolved in 10 ml of dfy /ANUARY 2007
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 5 and continue stirring the
mixture until the oil has completely disappeared. Immediately acidify with

and ahencend atetiital tdltenthe frassitionsol Thardpiass ey 8k tinas Yoehbath and
add 0/68eg BT ViIAmbIEbRHEN fherRCHAA RIUBIGHSY tFC0yBialjZ@8b mol) of 2-
hydrostip¥an/irdRy s yigldh 0990 66 el in 10 ml of dry methylene chloride.
Allow4the (2chydeaxd-sifrolena0oy mines banaayieinelibutangiQackbass at room
temp&igRine-Celnviegisalid $01M&M. 22302 Hiced A HRd: 383hPoBAM%%, 2920H to the
crudel@ftodiiebladd3tohbRde 13Tigidg3thd 2a(xt33d, (PBI THE ol HrddMBompletely
disap (AP Hen RMB&IEIP BdiBifynwRHHcobtbhEdiddHEt) fiketdiife td3ullirgbsdlid and
wash Heevébai Cliaes Onitf3. 2Galar, 2ht -WhiZ-Sthef. LB ATyl tHe aremaiih), prd8uct by
recrystallizdtioaro(Edn/HLO$ (MhisH yaskivatib47.ap ((B8%M, afomeic)2-hgdroxy-4-
methdRybehkzaiamaisbEnddyamindibatantitie)kia. 48 white Salitiz,

-NH-CH2-), 8.76 (m, 1 H, aromatic), 12.09 (s, 2 H, - OH, -COOH), 12.90
M.P.:(301-B03MB) ppm 13C-NMR (200 MHz, DMSO): 6 24.2, 31.1, 38.7, 117.9,
IR(ATH.§, 33862, 1830, 123,183, 276221 285821 265541 350813438 13383, 1244,
1208,16P78, 1628, 4648307 #21pBMNImT™/Z (%): 369 (M+-18, 1), 352 (10),
"H-NMRS(4bD RAA3DMSDB) 2876 (&) 2PB (EH,-GR-1,202 (), 11,66 KB)y B37.3 Hz,
-CH,-B5-318.£640m92 (E5)CH S, (43), 3765@), #H(LBH30, 6198) 7D Framadidlatic), 6.58
(m, 13Raksenaftic)L 87 NS0 A Gl i0p €.500m8 11 % HarofedlicYo NA (m, 1 H,
aromae$57 Feums: Yo1E; arem8fcPoad s 4R01 % Narohthlie), 3 Example 53 Hz, -NH-
CH,-412-05 hy dpopy b pretexy ienzeysming) ieowmipspipp]butanoic acid.
BC-NRMEHILS). B §12#3CQ10 H3g GO} (camppungsla) 109.9, 121.5,
122.6, 122.9, 128.1, 129.9, 131.5, 138.1, 160.9, 163.8, 166.0, 168.2, 174.2 ppm
MS m/z (%): 372 (M*, 3), 353 (2), 269 (84), 228 (16), 222 (17), 182 (4), 151 (100),
120 (58), 119 (59), 92 (47), 65 (24), 52 (12), 30 (53)

Elemental analysis of C19H29N2Os¢

Calculated: % C=61.28; % H=541; % 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

Iz

07 >N~ >""cooH

H
OCH,

(compound 14)
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40 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 25 JANUARY

2007 17 and allow the reaction to reflux for 5 hours. Then place the flask

in an ice bath and add 0.58 g (5.70 ngmol) of triethylamine and a solution

of 0.71 g (38.5 mmol) of 2- hydroxy-4-methoxybenzoyl chloride dissolved
To a BusPensRirdBr metyge@esthianast) oflavwheiprpsnytysifites Bdtanoic acid in
20 mhinyas thaahyiledathlondel4aaaunssy eas e mpespilwrtrinisinasaihenloride
and aHehverticatdatipie s Ut ad b mbafd. 0vh &apiHd® the fRivklerpepdiest bath and
add (258 go(BimuenstioN bingidiaiRiHBliAHE #ikbRAIGAMNAPIOIRY JigEPpaaradl) of 2-
hydrobrBadigiedk psitiboyitbreencendisteiVMag lirfiltey e resWingrisitigland chloride.
AllowWagh seagiehtitoestivito wad@rantiwihiather. Rearibathe aaactan psewsicht room
tempénatiesEliatiaato thE EaneQt Tavis piiekdub54@d(387mMIodf 10% NaOH to the
crude4-prd@day demwy-4oblinnethensirenzmdaminalipenzeitpnieo] butangic acithpletely
disappearedilmaeddidibly . a2l 0ath E8hbéR)yawedBRE| 2ABS: thel ted@ttdg solid and
wash 16&¥e b 88mEs24vilip Of alet3@intB83itH 28the d 208yt 7thel ¥44choA, Bdtuct by
recrystallizafioremE tOHHOYIR @9 Mitd®MBET1§ 1(B6%N, 3H,4-[2-(2-hydroxy-5-
metholftherAddrhiRe)beR2olflahtih el sutaddilz acldhiz-& Grgam2of{ouradisolid.

-CH2-N-), 3.78 (s, 3 H, -CH3), 6.48 (m, 1 H, aromatic), 6.58 (m, 1 H,
M.P.:aroma9@)°¢.17 (m, 1 H, aromatic), 7.50 (m, 1 H, aromatic), 7.71 (m, 1 H,
IRATRYMABI3EF; 72807, 1iA2rorsetc) 1828 (laok Hiaygmatde 87416, 13564 1328,
1306,H266/H20512t1.882.0578, 2047-QBY -ieh), 1262%6% &) -COOH) ppm 20
"H-NMRGA RIEEDNISO PSP $r24: 21 25H,3617,-5514) 1018, (L0PH, J = 7.3 Hz,
_CH,-809-9,4.2%. b 1246 PR-Ri-1.2873 1299112015, $.38TH {809 H &R matic), 7.04
(m, 1186 &ohe84ié), 174.8 pRMIMS mfériatic$ 72. 88! (), B3, (BorficP4r.888m, 1 H,
arom#li€);, 2225(Irh), 188 etbrbadd)L @) 10 (BB), AMBEE) 98. 167, Sb<H B2, -NH-
CH,-)(12), R0(6>3) 5-Bpmetaapalysis oNQ1. 2001261 Galcaleied) ogm=
3C-NAMRR$200 M2, BME D) =5 22 2F @ing: %8F =58891 10 8 =138 1, h18.3, 120.5,
121.77 183 30 ampled . 131.2, 137.7, 151.6, 151.9, 164.8, 168.0, 174.2 ppm
MS 493 QS snetsaxybe sy lerinoen7egaram [aytaneg asis). 120 (55),
119 (489neowt, 1. (38)065@29), 52 (21), 30 (51)

25 JANUARY 2007

Elemental analysis of C19H29N2Osg
Calculated: % C=61.28; % H=5.41; % N=7.52
Found: % C=61.21; % H=15.40; % N =7.47

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

)

N
@*H
O,N 0”7 N7 " cooH

H

(compound 15)
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H O N'~COOH H OCH3 (compound 14) 25 JANUARY 2007 18 To a

suspension of 1.00 g (4.50 mmol) of 4-(2-aminobenzoylamino)butafibt

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 ad@0.58 g (5.70 mmol) of triethylamine

and a solution of 0.71 g (38.5 mmol) of 2 5 hydroxy-5-methoxybenzoyl
To a shispisiesriaseived Angl(onsi3 ohahy NMsTtay(erensinlopeiezopannbsoIgasde acid in
40 miostiriohahyisHtestiloniddselath 8% @24 1887 RiniePbfemRetaisiel chloride
and dibminserdr ol entrafliperesadifsadthel phet ik MirRihtardhiee bath and
add 1cp4dg predshand FoftifeehgiRngeRmm e pariitie 611188 go@zietedynol) of
4-nitretganiesaEtoHug adliatehilasidity \with raretasataionChéilteatie ey titgfor 30
minuteelithangl it8 Wwagh sauerdl Hoeas Wthovateternpamdtuihelirmivate thee solvent at
low pressties) BeRIBOt iy ofetoystaliition (Rt diideQrddustyipldscBniiee stirring the
mixtu86%n i 4the-(ohydiaxsy-bompiéetybeligaytarated)banzodaraisnlbueaiaie with
conceftigirg HOEditecateUresLsolig . I99iB.aA8 wd8h SelbrtR (iviEd) witB3B&ter and with
ether 2BurifyltHErda@idnlprt et By debrgs tbAliEaitibhld, didxandA28D. I3N6 . yields 1.33
g (4302P@f1302-ULBBcblefolmirddl bédzoyiimpd] tutdnbitNMid (480a cream-
colouMtzold1SO): 5 1.76 (m, 2 H, -CH2-CH2-CH2-), 2.28 (t, 1 H, J = 7.3 Hz,

-CH2-CO-), 3.27 (m, 2 H, -CH2-N-), 3.73 (s, 3 H, -CH3 ), 6.91 (m, 1 H,
M.P.:&2081208)°C.04 (m, 1 H, aromatic), 7.18 (m, 1 H, aromatic), 7.38 (m, 1 H,
IRARRMAtiZR8D.58(80, 117320 a63HAHGRE, /50, Y Sbramerich 4446 (1t 1399,
1350,H.320makx), 8283 (11327 514 6, 8bU4-83612756., 1718 (el H, -OH), 12.03
"H-NNR 14d0-Mid)z, 13M8 68: § H7C@PPIHPROHAEHNMIRL0D bz, BVSOX 3.3 Hz,
-CH-242) .31 % 7299,4CH2E) 1784, (W 8131 Zomatie}; 7.883rh, 323.8romatic),
7.85 8 OH13komaid) /s Hal(l, 234, Y & B HO G rhafd), @apN$ Mg, (%x 8.7 Hz,
aromafid), (M58 Yn3A3H3ardhPati)0B.464(83), K I8rorhhtit)0d20) (1 2045h K5, -NH-
CH,-)119 015)s 92 (BANY, (B2)r Bbs(20H STBOH$PRL) Elemental analysis of
BC-NMRHEZENRASLCammatads% £ 1 83.8838 ¢l T4l odNsT 18243924.1, 128.2,
128.5F980D %48 3 614811 %49 3 5160; 70165 5. 474ExppHle 15.
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)

éN UARY 2007

Elemental analysis of C1gH17N30¢

Calculated: % C =58.22; % H=4.61; % N =1
1

1.3
Found: % C =58.15; % H=4.65; % N =111

2
10

Example 16.
4-[2-(4-methoxybenzoilamino)benzoilamino]butanoic acid. (compound 16).
O

N
Q*H
H4CO S 7" CooH

(compound 16)
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4-[2-(4-nitrobenzoylamino)benzoylamino]butanoic acid. (compound 132.

350N H 02N & O H~~COOH (compound 15) 40 25 JANUARY 2607 "9R" 2007

To a suspension of 2.14 g (9.63 mmol) of

4-(2-aminobenzoylamino)butanoic acid in 40 ml of dry methylene

chloride, add 1.83 g (16.87 mmol) ofygimethylsilyl chloride and allow the

reaction to reflux for 5 hours. Then place the flask in an ice bath and add
To a $ukperdidrBanmad) Pf viethmamineaad 2-sH5pebsgroYfakidad@tdRoic acid in
20 mhunehohiethpigedatieteh atddesnd GniBof 3yrathylasetaivetiigwiynehloride
and plaaetigie teesidtitnr 20 réninutRs B pOUES THErAPrhéd hifmak Poah ice bath and
add 1toBRe(aRIGs Rimbnaes thetglkamhataleavprasisten add 30 §l@©fdPYmol) of 4-
methd§O&hi@nectiioeadraisived cantinuesstiing isthmeferechsidee @dliow the
reactibasteostipléte\3disapnaaseth lanriedidiety amdifpviHourensenyateddtiperature.
Elimirfiiier the sessiccmig prebv@e) aadesdl Hnes YOH WaieHans thilcAlie product
and ethemieribtifiageansompsedist Dytiectiistabizaties incdieyasriy2@iddppeared.
Immeyiieidsyladidity (A% -ohddatidtautia b netaminesheiig ganingidouwiasoiseveral
timesasiirfasvareamnd caliphretheslidPitify.: the61208tod SIBEANER by 3883 stallization
(EtOHRBRQ)1 73T Hi655, viekis, 15932558 15179%A44, 3417 AL29@-rhdtHbxybenzoyl-
amind)B20zoyRimibdHtutbddrc dtkbad2¥cB3tn-tofourtd ewlid. 1H-N MR (400

MHz, DMSO): S 1.77 (m, 2 H, -CH2-CH2-CH2-), 2.29 (t, 1 H, J = 7.3 Hz,
M.P.:-C#21¢D° 3.31 (m, 2 H, -CH2-N-), 7.24 (m, 1 H, aromatic), 7.58 (m, 1 H,
IRATRYMABI207-896m, 2ds7aremzniché3d4 (@02 H18328.7509, aroamitic3o1, 1254,
1167,310240,192%, 3418.7482R0 aromatic), 8.58 (m, 1 H, aromatic), 8.46 (m, 1
"H-NMREE0aUH 8 S E0): 5514787 mNIHHCHEH), -EH06-Gr2 ), NE0. 12073, J = 7.4
Hz, -CHA, }6e00988 pRrmABC-MR, (RO) BBz, (BMEQ)-814,1., B1,@8PH, J =8.8
Hz ardathlicl 2045 1#3.6.H24rdmkdfe R, 7 1528 (18 H2 atehdtid A O Inml4P ¥, aromatic),
7.89 (62H 16& 3 871472 arymdie)méz6/ 3 11H{Maromafief 3878384415 .26Hz, -NH-
CH3,{(£2)2288(629) HARID), PB3438). 124 -BD (M) 1H8hi23), 146 (23), 120 (50),
3C-NMR (190).MiP2 (39 SB(68)249(48), £4389), 58.4241 489, (3.0, 120.1, 122.4,
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), 107 (7), 92 (22), 74 (28), 64 (11), 50 (7), 41 (10)

Elemental analysis of C19H29N205

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).

o)

N
@*H
Cl o ”/\/\COOH

(compound 17)
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Elemental analysis of C18H17N306 30 Calculated: %C=58.22;%H=4.61,;

%N=11.32 Found: % C = 58.15; % H = 4.65; % N = 11.10 Exampf@ 16" AR" 2007

35 4-[2-(4-methoxybenzoilamino)benzoilamino]butanoic acid. (compound

16). 0 N HH3CO O M COOH 40 (compound 16) 25 JANUARY 2007

20 To a suspension of 2.14 g (9.63 mmol) of

4-(2-aminobenzoylamino)butanoic acid in 20 ml of dry methylene
To a shispbiesiedbB.20m BRIV mmed) obtrimetrshsdnedrnind pagmbie acid in
20 mresgcign metafflentorchibades. dders@acy (7e tmskimen sethaibtapiiigddhloride
and alldk hel2e36tmed) efftictar@misarnd acribities ehd A8k (8. 2h ns@®iath and
add 1017 § matBexyiaopoyt eidariadissoled 4 QoNiedalyfmesbYe (' Thlatidel) of 4-
methdXiduErzeyreaelkiviiéo gisdorneéd MDULRS of adricensttyRie 28Hiotige atAllow the
reactisP o temPRIABIemRITYBAIe tie Relveatrakiew R4essuie, atdsshinigdhperature.
Elimirdigthie@bivierthatdowleasosiuel, add contiug $OYNNAGHMXE eriddéhsroduct
and ebh@sueonileiely disappeiatets |ontiediae!\oACiHEY Wibrapleentradeshppeared.
Immebdigtefjitacidieyrastisgnselitrard Wich fityetabl@sunasgvetlidvaied abh several
timeswithretherter uiiiy thatreastien. pragifgt theraeprstiatizptiotudEBHAIEM)stallization
(EtOHTRisQ)jelds P g (yRAdsof 4427¢4-methoxigstgoyl-of  4-[2-(4-chlorobenzoyl-
aminG)beneieazoyloutmbit auicack asansresiouasdossid. solid. M.P.:

172-174 C 15 IR(ATR): v 3320, 2960, 2837, 1720, 1630, 1592, 1532,
M.P.: 1509,18446, 1301, 1254, 1167, 1096, 1025, 841, 748 cm-1 1H-NMR (400
IRATRYZy BI69)) 2630 79 692, 1 1674 H2¥1 2(5G21215p% . 3U 1 0 t4k= 7382, 1310,
1284 H25GH2RL9986,33 (M, 1066 GoH21L-boR BB (358 H4SER2), 7.11 (d, 1
H- NMRJ(E@GaVIHIé ANTBEG) 571 1369((&1 OoH4 ar@m@mgcﬁ?bz(ynz%(ﬁmmam 7.4 Hz,
-CH,-&(m), BHoareimatia),-21H1-R0) (. 2d4d, =1 8-8 HormasidRtickB@9 (Md1dtomatic),
7.64 @OMAtic) BHF [z ar&ﬂdﬂé) -Wigs GH32-H lzi?r&%ﬁc; 79N, 2349 (5.8.5 Hz,
aromatid), @@Qprnml%%NM%xlg%MtﬂZJw§@)H§ ZNQF@H})3$27055(§ 1H, -
NH), 1242.,(320.0, 120bH23pM 126.7, 128.2, 128.8, 132.1, 139.7, 162.2,
13C-NMR 920682 7 HRIBEM DM (34)1338 Mis5th 3pf(9). 194311283, 122.9,
128.2(1)82b2 £183), 439 (5)138B(536185139.3, 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=59.71:%H=477; % N=7.72

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

(compound 18).

OH O

N
@*H
cl 0@ N7 " cooH

H

(compound 18)
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25 (100), 119 (35), 107 (7), 92 (22), 74 (28), 64 (11), 50 (7), 41 (10)

Elemental analysis of CI9H20N205 Calculated: % C = 64.04; % H £ $2B§RY 2007

% N =7.86 30 Found: % C =63.97; % H=5.63; % N =7.79 Example

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

17). 350 &N H CI O N~~COOH Hcompound 17) 40 25 JANUARY

2007 21 To a suspension of 2.00 g (9.01 mmol) of
To a $uSpaRiRAPenZopE i (@D ianRedT) asid iR-2nnlobetizofatiensutanoic acid in
40 mrbiodee naeithAsteochidridtmaael) B8IHetyIsdy hehiends girdealigitfiechloride
and dieagtiee tesetion fey rehourforThenotacea Hes flaakdntas meskath andcaddth and
add 11¥7 g (@UL 56 mvimel) of triethylamine and & selftn L1360 {7 20Mmeabl) of 4-
chlor®@D4ny drexypsyizenreyichdyidassissetyad 3Gnbsfdiy methyisans chioride. Allow
the redltviorine seaftioBOosUies3A Binidte Hitranee Patioans 24 bewisé@nperature.
Elimina@nHersppiattrst |Glinpiraisuiike satyau alllenv1oEssiaeHadsl B mhafe product
and tEMtiINAROHiering cmisle pigtltet andlcanBnuslistivesg daenpltele uWndhppeared.
Immedibiiely comifieiglihdisapeatised INDIetliricty @ciskbitimghsetidcant atedh several
timesH@ltHiltevdhse residtingtiselid Podifyashesenssatidn tipredwsth viateeandtallization
(EtOHYHh@JherTiyrifyidlegeatBs pgod(er i) resfysta(izadion|dESQHYtOkybenzoyl-
amind)bisnyieltismin@)lauteh i aicit[3s(4-amneobslizoyl-

amino)benzoylamino]butanoic acid as a cream-coloured solid. M.P.:
M.P.: IB5I8%6 CC5 IR(ATR): v 3069, 2939, 1692, 1672, 1628, 1592, 1525,
IRATRIO L BE¥D, 13687 13986,1286812%83122525.180921 340964081 1.3%02, 1330,
1302,814@7,5@174‘55%@;19@-7\5\5%7{400 MHz, DMSO): 51.79 (m, 2 H,
TH-NMRHAGHMEDUESE 1178, (=2 14 HeH; @160 382dm, 2 H, J = 7.3 Hz,
-CH,-SH13-N:267 (A8 0 1-BHRImatic)17¢pft 0MH LdromatBRtiz) 87¢hft (dH2 Brofnatic),
7.50 (8- HZ arbamadis) 77633, 1L, svematits), 7.92 (8h, 21 HH Jarotratits, 846 (m, 1
H, ar%ﬁgﬂpaz!%@({(ﬂnl-ﬂ, H apmeie) -RI§OH )= i ZssNH; GH2-)-3d;,CC00H, -
NH-PtH -
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 (39), 119
(100), 99 (13), 92 (43), 63 (27), 30 (45)

Elemental analysis of C1gH17CIN2O5
Calculated: % C =57.38; % H=4.59; % N =7.43
Found: % C=5719; % H=4.57; % N =7.41

Example 19.
4-[2-(5-chloro-2-hydroxybenzoylamino)benzoylamino]butanoic acid.

(compound 19).

OH O

Iz

0Z N7 " CooH

H
Cl

(compound 19)
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NH), 12.61 (s, 1 H, -COOH) ppm 13C-NMR (200 MHz, DMSO): S 24.2,

31.1, 38.7, 55.5, 114.2, 120.3, 120.4, 122.9, 128.2, 128.8, 129.0, 132 /ARY 2007

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 25 (6), 141 (33),

139 (100), 119 (38), 111 (56), 92 (25)3 75 (20), 65 (11), 41 (11) Elemental

analysis of C18H17CIN204 Calculated: % C =59.92; % H =4.75; % N =
To a $ukperidibausi2 B0Cq=( 9.4 Ibadt BH4L2-UniihebeRZolisamidgblBanoic acid in
40 mAdRdfycieneyR-hydsalomenzaylamise)eeB® pamnedputineinetidisiBi chloride
and it psRgabtibrofd £2RN f6r 51 1K Ws:~THeR I ddelths argloundd 8¢ bath and
add 1JANYARN320MMaER b tasthyhantienaideau@ePOonmel gf (8.85 mmol) of 5-
chlordtZhaarncrtzeyporreidetansisesd im 5Amhnmbodgnneeihidasechioride. Allow
the reignodeaoastit fo3B0 tAihGRsmalhatimgihyadybghiwige findetvveiigerature.
Eliminetction sokeshidioohsressurbeaduose hedfasddn Hamie knthargduaddproduct
and tdntigud 1. S@ngokhef thgtavtamingtiinehe seutioaof tathdiayo aisappeared.
Immegiathchlan? wiydresybenzase e HTid 6 tissaly edsolfnglsolidramaciysenseveral
timeschlphd@afdiownthesgacgtieto stinfyr Jemisattdm progedday ardi@4tallization
(EtOHIe130 )at rodhistempieldture. OEIBninaje theswlyentett lowpre@sargorsd-BYdroxy-
benzaplarhibPbéraiddmihe]suidedicasitiatagroveitdinigtictirring the mixture

until the oil has completely disappeared. Immediately acidify with
M.P.:aameaated HCI, filter the resulting solid and wash several 10 times with
IR(ATRgtey BB stheesaurifgdBe nesrtionguadusay recrgstaliaationseo, 1325, 1303,
1272 (E2BI/E20) 8hihispieldmI.35 g (47%) of 4-[2-(4-chloro-2-hydroxybenzoyl-

amino)benzoylamino]butanoic acid as a white solid. M.P.: 205-206 C 15
"H-NNRAIED M2 IINREIBY. £9365 1989, 588HLER,1394) 1498 44984133073 Hz,
-CH,-86%30, 4382 2614 12314, N9, 7 (B3 2P laromatic), 7.18 (m, 1 H, aromatic),
7.50 (m, 1 H, aromatic), 7.50 (m, 1 H, aromatic), 7.63 (m, 1 H, aromatic), 7.83 (m, 1
H, aromatic), 8.43 (m, 1 H, aromatic), 8.67 (t, 1 H, J = 5.5 Hz, -NH-CH>-), 11.99
(Sbroad, 3 H, -OH, -COOH, -NH-Ph) ppm
3C NMR (200 MHz, DMSO): § 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, 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)
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1H-NMR (400 MHz, DMSO): S 1.75 (m, 2 H, -CH2-CH2-CH2-), 2.28 (t, 2

H, J = 7.3 Hz, -CH2-CO-), 3.26 (m, 2 H, -CH2-N-), 7.01 (m, 2 H, 2> JANUARY 2007

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 20 H, aromatic), 8.69 (t, 1 H,

J = 5.12Hz, -NH-CHZ2-), 12.07 (Sbroad, 3 H, -OH, -COON, - NH-Ph) ppm

13C NMR (200 MHz, DMSO).. S 24.3, 31.1, 38.6, 116.6, 117.8, 119.3,
To a $d3pdnkiohnZef 128X gl@Bd, Adhdl) bBU(218midobdnyiadihd®e2noic acid in
20 mil6ot-Un} HetHymencVEhIBHadY@dd79.8814 20738 (6DbILIB (AhetPdBsiY).chloride
and aliot (#. ré46t(6n t2Fe(RY) f8A8 RESURODNEA pl3teKhéMask3Ir(2N.i8@ bath and
add 1(49) FlemasahanslyststaéhiRindine 102 Calatiast ¥G6 g $7.28:Peridl) of 2-
chlorebéridiyo dhieridé3 disbivead:ivo 5 mb7 P adW HhiethPén® Bhforidd. Allow the
reactibXai@erlfbr 30 minutes in an ice bath and 24 hours at room temperature.
Elimirfaié-thecbiverd-ay tsaxpbesemdaadao3oent il amis alkiganeictheidrudfe product
and sstpaenai9PnéHHe NixdfiieCORIH HEl o0 (easnassimpldR)y2Sdisappeared.
ImmedfBMRYIHP WRB TooAcaurResioA Of 238 eidtnysedral times with ethyl
acetate(Danine begankd aniy htanaigSOiddnh yérouoa dayeneingienst low pressure.
Washctheristedaqstctnote 38130 tinnasnithtthetihaitsd yfrellgrigerignidyatsnmdiallization
(EtOH#ag0N toTkggux feslddouts2The pla@s e flask inaf2ic2-siadretehasidamino)
benzdyRrind]B @ moiociiof #kesyterinsofidd a solution of 1.67 g (8.85 mmol)

of 5 5 chloro-2-hydroxybenzoyl chloride dissolved in 5 ml of dry methylene
M.P.:choritle2 Agow the reaction to stir for 30 minutes in an ice bath and 24
IR(ATIRIS B308MEBOpEreBg e 16AMinagathe sedvens 68 lovipsessyss, atghd) 1287,
1255 MheiglE'NaOH to the crude product and continue stirring the mixture
"H-NMRi{406 MIHRDMBOIRtS!Y. disapneared Clmrapdiately-fcidif \ith H, J = 7.0 Hz,
-CHZ-QK(DQ‘?@@IQM@ﬁ"@ﬂ'ﬂﬂ\[—%ﬂ@ﬁ%ﬁﬁ“@ B G MASA SV RIBH _ E'_W%,%Hbmatic),
7.65 (atgrianaryataginer. 7Y, heireasheatieloduss v reCrystrbARIRY), 8.82 (Sproad,
1 H, -SGHOHHE20).1Thos vields 08B OKAYD.054421@:cNPparhydroxy-
3¢ NMRZEMMNRLETRMRTENoIbytanOic agichas agvhitesphd. 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*, 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=5995:%H=477; % N=7.68

Example 21.
4-[2-(2-bromobenzoylamino)benzoylamino]butanoic acid. (compound 21).

Br O

N
@)‘\H
o~ N~ ™ “COOH

H

(compound 21)
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M.P.: 222-223 C 15 IR(ATR): v 3315, 2958, 1693, 1657, 1594, 1524,

1479, 1447, 1360, 1325, 1303, 1272, 1213, 914, 812, 749 cm-1 1HRMRRY 2007

(400 MHz, DMSO): S 1.75 (m, 2 H, -CH2-CH2-CH2-), 2.28 (t, 2H,J=7.3

Hz, -CH2-CO-), 3.26 (m, 2 H, -CH2-N-), 7.01 (m, 2 H, aromatic), 7.18 (m,

1 H, aromatic), 20 7.50 (m, 1 H, aropzatic), 7.50 (m, 1 H, aromatic), 7.63

(m, 1 H, aromatic), 7.83 (m, 1 H, aromatic), 8.43 (m, 1 H, aromatic), 8.67
To a Sudpdndisrbdt BD0NHEOR mmdlP8f (Bzaadirbben@bilati?elbutanoic acid in
20 mENS1-8) pranH3e\MR (0 Atfdze BB 5QY 75004mmd)) lof3@iMetAddlyl chloride
and alldW3hd2e3cticl? B AsthiR.fok238.Rodrs. ThéA%tadad e A3kS%inlar .tbe bath and
add 119%2.8. (1835, Ao &7 4idtApramisd\Vimdng {6itidrncotM',68).2 7B 1608mol) of 2-
brom@Fén@a)l Lhotidd, 4rRI3AABd 1 BnID(18)y IRdHRlehs (2RloRd@(3Rllow the
reactibiemecstil fraBGisrmh lEeSHA HpNS®DathCaeldetioUr L at $3638; finiperature.
Elimirai1e BowértdatHeuwngidéstre, dd 3¢l a4 68 MdOA Tt thd=sampl@roduct
and 28n8huk[2s(Zritdorahenanytareinetinzaglaminajbutaceiapieidly disappeared.
ImmeiataRod6idiRP with-ioRértratéeoRDR UM 2the 48 sLatilyNISARY DR AsRdseveral
times TWwith sustensieN itz .8ther(FMamymplrif, by recrystallization (EtOH/H20). This
yields¥(2RgiBIssn s i rotaobisnzod 4inidd ivenebyismed)dergnoic acid as a
creantidodec@ddid36 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
M.P.:117-¢18 2G5 mmol) of triethylamine and a solution of 1.35 g (7.70 mmaol)
IRATR Y § drgmbenzey! trdaridesdissalged,im 598l o687y metioylaaashlosge, 1312,
1286 MM the e aztigngesinfor 30 minutes in an ice bath and 24 hours at
"H-NNR b MERtRISBjminata the solvertabloMpEssire addBQ Ml of = 7.3 Hz,
-CH,-E80)NaO%! (19 thererudeipaduat anche ontinugrsHiERE) e 481X e UAtibenatic),
7.53 @i, hasicarpirigly visanpeared, dromediaicl/ sEigiy W) sriRenERted1 (t, 1 H,
J= 5_Ql§mod@1@|qt25)§‘qqr_gl4n(§p$ H!FM@H}Q@Q@@(@; PRy tRe-grgsic phase
3c NMR M%WWWS@?@%Q[W'B@?@,%W ﬁﬁﬁ%{“?zd(ﬁ?ﬁ?ﬁ?@,?ﬂ%%, 128.1,
128.20HBIgt 9averaliines Wb stheygandifisally 1BYrBY Pygacrysiabizian
MS CUEHRINSEOYBHhisyields d0d/ (w3890 30B4d2y 2 ehiopnenzey(an)in 1 (22), 185
(100), 178 (12), 157 (31) 143 (26), 119 (60), 90 (31), 76 (41), 50 (39)

Elemental analysis of C1gH17BrN2O4

Calculated: % C =53.35; % H=4.23; N = 6.91
Found: % C =53.32; % H=4.26; % N =6.89

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

0]

CI\©)k
N
H
o~ N~ > “COOH

H

(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
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benzoylamino]butanoic acid as a brown solid. 15 M.P.: 110-112 C

IR(ATR): v 3308, 1730, 1659, 1627, 1598, 1560, 1513, 1445, 14337131 RY 2007

1287, 1255, 1168 cm-1 1H-NMR (400 MHz, DMSO): S 1.73 (m, 2 H,

-CH2-CH2-CH2-), 2.26 (t, 2 H, J = 7.0 Hz, -CH2-CO-), 3.24 (m, 2 H,

-CH2-N-), 7.21 (m, 1 H, aromatic), 7Zl (m, 4 H, aromatic), 20 7.65 (m, 1

H, aromatic), 7.79 (m, 1 H, aromatic), 8.53 (m, 1 H, aromatic), 8.82
add 1(3brgad.1 55 mMdHCdt2rethli8h(fe lad -5 S6Niod 20%.65 § 7. AdHhmol) of 3-
chlordb¥RZ63E BINURIGEO0QNEDBR dAMROS P4 .af Hnl, B8thyleHb4 chitide 12818w the
reactibB /t6, StA8fér 388ninliE8s8inl 30.3cd Path 18371024 36edrd - Todhe-mperature.
Elimiri8.thd éblkamnat M pwadSare30ad\ss, dl, 2000 NAOHHe 268 (Bld@Sgroduct
and CENRIS (BKriAngS (16), hBAuRS (BRlIIL2AB22il 1 HA€1BDmbldtéBP) diSappeared.
ImmeBdiely5 48i0ifp3NRBR) o ceRlrated 7 BICFElanerirtranealyriserbl times with ethyl
acetafel iy Tk N2§dricafndatedith MgS BR. 9AnYdid Fs4and; dlirmifaté aidow pressure.
WashFaensiute @ ro89ch SeVeth ~ifhéd with\ethé68n & Raeinleptiify by recrystallization
(EtOHHZE3-brorninenyieydsmin® g&nzgylaggowputasfoicafi(Iashipobedztllamino)
benza@adatitbib @aNoic-acidSh dic@oretoned Epld) 25 JANUARY 2007 25

To a suspension of 2.00 g (9.01 mmol) of
M.P.: 465-addabenzoylamino)butanoic acid in 20 mL of dry methylene
IR(ATFRjordg3add 83509 {7400 mmp|) weomedpdsilybgblonidg3andiattovw4he, 1326,
1308,reaston 180efwgfomS hours. Then place the flask in an ice bath and add
"H-NMR {401 1B2 omale): sietylgmine-and pseptiontes-§.-6839 (7. 20rmmel)7 0 Hz,
_CH-0/&-5 bramakenzeyl chinide dissalyas in B Rkedthsneneibslene ehipridematic),
7.65 (MHOoW theargingiiey, tp. 3tir (or J0-miskdemteprviea hathaed 2fohestis)aty 91 (m, 1
H, arsRfMdEBETatrel Hlimbataid)eseasent aHow presspee, adq 8 of2.05 (s, 1
H, _Caj@fqj}lq@_lsﬁqghe;wyupﬁ_mggiwwand continue stirring the mixture until the
3¢ NMFE‘%?G@W%GUMWPS@Q% Amedigtely gridify vpithiconegnirated 5 128.2,
128.9Hofitter Soerepiting 30lid aybveasizgeyefah.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.

2. Description of the test method

2.1. Experimental system

¢ Description:  Wistar male rats, acquired from an accredited supplier.
¢ Weight 200-250 g

¢ Age 9 to 11 weeks
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10 times with water and with ether. Finally, purify by recrystallization
(EtOH/H20). This yields 1.95 g (63%) of 25 JANUARY 2007
4-[2-(2-bromobenzoylamino)benzoylamino] butanoic acid as a
cream-coloured solid. M.P.: 117-118 C 15 IR(ATR): v 3280, 3176, 1731,
1654, 1628, 1598, 1557, 1510, 14441428, 1312, 1286, 1251, 1166, 743,
664 cm-1 1H-N MR (400 MHz, DMSO): 51.74 (m, 2 H, -CH2-CH2-CH2-),
2.2. Mode Gf admidistraidiz, -CH2-CO-), 3.23 (m, 2 H, -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,
One iAtevaldMictagt(Ristidtioaromatic), 8.81 (t, 1 H, 20 J = 5.28 Hz,
-NH-CH2-), 11.84 (s, 1 H, -COOH), 12.03 (s, 1 H, -NH) ppm 13C NMR
2.3. D398 It VERD adnifistratiba v3fund 18.6, 120.4, 121.1, 123.3, 128.1,
128.2,128.7,131.7, 132.0, 133.2, 138.5, 138.6, 165.2, 168.1, 174.2 ppm.
o D4 IBYEITN20479Br miz (6 )rdfdy(M 1dat BRRIRR M 287k g 238N ant

o AdiihidfatidRdLARe. 178 (12)ndig(31) 143 (26), 119 (60), 90 (31), 76
(41), 50 (39) 25 Elemental analysis of C18H17BrN204 Calculated: % C =

2 4. \hidghk Y0 H=4.23; N=6.91 Found: % C =53.32; % H=4.26; % N =
6.89 30 Example 22. 4-[2-(3-chlorobenzoylamino)benzoylamino]butanoic
25% G AERMEIEIYEN ik bidiSliva \waeH AReHiisesMaRENAE st PpRoduct along

with tRESRE0SHERT FfbBica ik OdduuBoh &k & Ao RpRaRIAMINAIRE0R.
ac%zﬁl 40 20 ﬁpl_gof dry me‘mylene cpﬂl-]‘oride, add 8.36 giizl??.oo mmol) of

3.5. Exbeeimdatyl gblggde and allow the reaction to reflux for 5 hours. Then
place the flask in an ice bath and 25 JANUARY 2007 26 add 1.17 g
The aditnal Winee o Eetedamirerendsp rotiiarcsf 183k itk fésnurebsef & water
chlorobenzoyl chloride dissolved in 5 mL of dry methylene chloride. Allow
The Hitnmgaciian tBestirieddRigHautes tAan/igedirthexpd R itars Glo@es with one
remaitfRParatEe astmisatedhseseiansat low pressure, add 30 ml of 10%
NaOH to the crude product
On the day of the test, the treatments will be administered by intracolonic route,
following anaesthesia with ketamine. Administration will be done using a catheter of
approximately 8 cm, connected to a 1-ml syringe. The catheter will be introduced in
its entirety into the colon through the anus and the test product will be administered
slowly into the colon.

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° 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 kit).

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,



5 and continue stirring the mixture until the oil has completely
disappeared. Immediately acidify with concentrated HCI and extraéf *ANVARY 2007
several times with ethyl acetate. Dry the organic phase with MgSO4
anhydrous and eliminate at low pressure. Wash the crude product several
times with ether and finally, purify bypgecrystallization (EtOH/H20). This
yields 0.83 g (30%) of 4-[2-(3-chlorobenzoylamino) 10

the vBRI¥IBRAIRGIPUIANRE adéRm e exgutinteraresreapd. WilP bd 6ohfsafed by a

statisticéfdmlysid307, 3159, 1741, 1721, 1669, 1626, 1589, 1523, 1447, 1419,
1326, 1308, 1256, 1180, 759 cm-1 15 1H-N MR (400 MHz, DMSO):
51.78 (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),
7.65 (m, 1 H, aromatic), 7.71 (m, 1 H, aromatic), 7.84 (m, 2 H, aromatic),
7.91 (m, 1 H, aromatic), 8.57 (m, 1 H, aromatic), 8.88 (t, 1 H, J = 5.3 Hz,
-NH-CH2-), 12.05 (s, 1 H, -COOH), 12.57 (s, 1 H, -Ph-NH) ppm 20 13C
NMR (100 MHz, DMSO):. 5 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) 25 Elemental analysis of C18H17CIN204 Calculated: % C =
59.92; % H=4.75; % N =7.76 Found: % C =59.87; % H=4.78; % N =
7.76 30 The activity of all compounds of the examples described above
was studied in animals according to the following experimental model: 1.
Purpose and rationale 35 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. 40 2. Description of the test
method 2.1. Experimental system Description: Wistar male rats, acquired
from an accredited supplier. Weight 200-250 g 45 Age 9 to 11 weeks 25
JANUARY 2007 27
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2.2. Mode of administration One intracolonic administration. 5 2.3.
Dosage levels and administration volume Dosage level 30 mg/kg Gf teStARY 2007
product + 30 mg/kg of adjuvant Administration volume 1 mi/kg 10 2.4.
Vehicle 25% (v/v) propylene glycol in bidistilled water. After dissolving the
test product along with the adjuvanty$applicable, adjust the pH to
approximately 7.4 with NaOH. 15 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 tgthpgMEgious experimental groups, with
one 20 remaining animal as a reserve per group: On the day of the test,
1) thenieetmenisaildesadmisisiepedinginsraepianis (ayte, following
anaesthesia with ketamine. Administration will be done using a catheter of
approximately 8 cm, connected to a 1-ml syringe. The catheter will be
introduced in 25 its entirety into t on through the anus and the test
product will be administgred slgyvly intolthe colon. Following the
the times established in the
a ratio of 1:9) will be drawn by
intracardiac |30 pun¢ture unider anaésthesia with ketamine. Blood
r;/so rpm, 1(')"minu/fé§,\4\c. Plasma freezing (-20 5 C) until
determining thie anti-Factor Xa Sctivity. 35 ToGdb)grous @it will receive
no treatmentWill 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 vali 6f'8rfti-xa activity. The anti-Xa activity
will be assayed by the chromogenic &fthod (anti-FXa activity 40 assay
kit). 3. Evaluation of the results The méan, the standard deviation (RSD)

and he,stan(fard error of the mean of each 45 experimental g][ou will be
Wher%alcﬁr%t@d %%%5 Q @faﬂn@%m%e%wdagﬁa@t}rég ANHgnal” groups
haloggpg N9 ¢ 3 Hifd d%l?ﬂﬁ%&%?&ﬂ?%geri% ng‘-j?ﬁgke fihdrom the
group.§ ?Bﬂ%f %I%igﬁé‘él%(ﬁél&%j g g’AI\I@ P2 OH, OCHs, which are
usequas Juvants for the administration of biological active agents.

2) Compounds according to claim 1, characterised in that they they present the
following structure:

OH 0O
I
c
\NH/
C
=z
07 NH—(CH,); —COOH

n=2to8

(2)
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4)

29 CLAIMS 1) Amino acid diamides in non a position of formula (1) 5 Il

R2 N1Q- 0 NH-(CH2)n COON Rin=2to8 10 (1) wherein Rl is % /ANUARY 2007
selected from amongst the group consisting of functional groups halogen,

NO2, OH, OCHa3 either alone or associated and R2 is selected from the

15 group consisting of functional groggps H, alkyl, halogen, NO2, OH,

OCHS3, which are useful as adjuvants for the administration of biological

active agents. 2) Compounds according to claim 1, characterised in that
ti@yrtipey pdssaot thheing ltovdrggrstryctivara2feidd O iNthEA they they present the
'Nbikdwing) stafefe:n = 2 to 8 25 (2) 25 JANUARY 2007 30 3)

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

the following structure: 5 N H CI O H-(CH2)~ COOH n =2to8

(@)
N
Q*H
cl 0 "N—(CHz);——COOH

n=2to8
(3)

Compounds according to claim 1, characterised in that they present the
following structure:

OH O
N
@/LH
O,N 07 N7 " cooH

n=2to8
(4)

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

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

Pharmaceutical compositions according to claim 5, characterised in that they
comprise compounds according to formula (3) and glycosaminoglycan
oligosaccharides.

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
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(3) 10 4) Compounds according to claim 1, characterised in that the
present the following structure: OH O N H O2N / O N~~COOH 15%/AUARY 2007
=2to8 (4) 20 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) Bharmaceutical compositions
according to claim 5, characterised in that they 25 comprise compounds
according to formula (2) and glycosaminoglycan oligosaccharides. 7)
Pharmaceutical compositions according to claim 5, characterised in that
they comprise compounds according mula (3) and

harmaceutical compositions
ey comprise compounds

in that they coniprise at least one compgund of stkucture 25 JANUARY
2007 31 OH O NMNHX O N ' 'COOMFH 3 Na/ng %ém@ﬁr in. 10)

Pharmaceutical compositions according to cfiims 5 and 7, characterised

and Bngiparin.

10)

Pharmaceutical compositions according to claims 5 and 7, characterised in
that they comprise at least one compound of structure

0
N
Q*H
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

OH O
MN
H
O,N 0 H/\/\COOH

and Bemiparin.

12)

13)

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.



that they comprise at least one compound of structure 10 &N H CI O
N~~~COOH H and Bemiparin. 15 11) Pharmaceutical compositiofg’ANUARY 2007
according to claims 5 and 8, characterised in that they comprise at least

one compound of structure OH O N H 02N O N" ~~COOH 20 and

Bemiparin. 12) Pharmaceutical compggsitions according to any of the

preceding claims, characterised in that they comprise compounds

according to formula (1) and at 25 least one active agent selected from

14) thesgrofip comipersticidwpaniy teangtan thidiaiascondraifer sHPhaddufacture
hepajamediphatm afst ofigospsstabde sfedvafivessd 33éleetéd afrom the group

CeBMPUSEREENTTrgr2 B, okifccelaitaalidmyg. for the manufacture 30 of
an antithrombotic medication. 25 JANUARY 2007 32 14) 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. 5



	DESCRIPTION OF THE INVENTION
	
	
	Example 1.
	4-[4-(hydroxybenzoylamino)benzoylamino]butanoic acid. (compound 1).


	Calculated: % C = 63.15; % H = 5.30; % N = 8.18
	Example 2.
	6-[4-(2-hydroxybenzoylamino)benzoylamino]hexanoic acid. (compound 2).


	Found: % C = 64.51; % H = 5.86; % N = 7.45
	
	
	Example 3.
	4-[3-(2-hydroxybenzoylamino)benzoylamino]butanoic acid. (compound 3).

	Calculated: % C = 63.14; % H = 5.31; % N = 8.18
	Calculated: % C = 63.15; % H = 5.30; % N = 8.18
	Calculated:% C = 64.04; % H = 5.66; % N = 7.86
	Calculated: % C = 66.32; % H = 6.58, % N = 7.03
	Calculated: % C = 64.85; % H = 5.99; % N = 7.56
	Calculated: % C = 58.22; % H = 4.61; % N = 11.32
	Calculated: % C = 62.19; % H = 4.91; % N = 8.53
	Calculated: % C = 61.14; % H = 4.49; % N = 8.91
	Calculated: % C = 55.81; % H = 4.42; % N = 10.85
	Calculated: % C = 55.81; % H = 4.42; % N = 10.85
	Calculated: % C = 61.28; % H = 5.41; % N = 7.52
	Calculated: % C = 61.28; % H = 5.41; % N = 7.52
	Calculated: % C = 58.22; % H = 4.61; % N = 11.32
	Calculated: % C = 64.04; % H = 5.66; % N = 7.86
	Calculated: % C = 59.92; % H = 4.75; % N = 7.76
	Calculated: % C = 57.38; % H = 4.59; % N = 7.43
	Calculated: % C = 57.38; % H = 4.59; % N = 7.43
	Calculated: % C = 59.92; % H = 4.75; N = 7.76
	Calculated: % C = 53.35; % H = 4.23; N = 6.91
	Calculated: % C = 59.92; % H = 4.75; % N = 7.76





