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| NVENTI ON The present invention relates to phenoxy carboxylic acid
conmpounds for delivering active agents, such as biologically or chemcally
active agents, to a target. These conpounds are well suited for forning
non-coval ent m xtures with active agents for oral,, intracol oni

pul nonary, andvatfieeswoutes of administration to ani mals. ‘ﬁhHH?m?HYZthe
preparation and administration of such conpositions are al so disclosed.
BACKGROUND OF THE | NVENTI ON Conventional mnmeans for delivering active agents
are often severely limted by biological, chem cal, and physical barriers.
Typically, these barriers are inposed by the environnment through which
delivery occurs, the environment of the target for delivery, and/or the
target itself. Biologically and chemcally active agents are particularly
vul nerable to such barriers. In the delivery to animls of biologically
active and chemcally active pharnacol ogi cal and therapeutic agents,
barriers ar&inposed by the body. Exanples of physical | 5 MAY 2004 WO

01/ 32596 PCT/ USOQO 30662 barriers are the skin, lipid bi-layers and various

organ nmenbranes that are reI atlvel m{perrg&gl JJ@NE}S gré&hgbsafq-tlbmg agents
but must be traver sed3eie ' e circul atory

system Chem cal barrléfs-lnclude {vgl @bk@g to, pH variations
in the gastt®intestinal (G) t59 %E&VEé C§A 9 X S. These barriers
are of particular significance in the design of oral delivery systens.
Oral delivery of many

20

FIELD OF THE INVENTION

The present invention relates to phenoxy carboxylic acid
compounds for delivering active agents, such as biclogically
25 or chemically active agents, to a target. These compounds are
well suited for forming non-covalent mixtures with active
agents for oral, intracolonic, pulmonary, and other routes of
administration to animals. Methods for the preparatc:ion and

administration of such compositions are also disclosed.

30

BACKGROUND OF THE INVENTION

conventional means for delivering active agents are often

severely limited by biological, chemical, and physical

15 barriers. Typically, these barriers are imposed by the
environment through which delivery occurs, the environment of
the target for delivery, and/or the target itself.
Biclogically and chemically active agents are particularly
vulnerable to such barriers.

40 In the delivery to animals of biologically active and
chemically active pharmacological and therapeutic agents,

barriers are imposed by the body. Examples of physical



bi ol ogically or chemcally active agents would be the route of 10 choice
for admnistration to aninmals if not for biological, chemc ﬂ
physical barriers. Anong the nunerous agents which are not %M@&*y
anenable to oral admnistration are biologically or chemcally active
pept i des, W@BKRS¥s calcitonin and insulin; pol ysaccharBGHEES00/36ee i n

particul g rlrSErmcoL%ol ¥sa, %*La“l&’ﬁ 'b’lché’géﬂ}gan@%aﬂ%slb fed to, heparin;
e

hepar i noi ibiotics? and ot her or gani ¢ substances. ese agents may
be rapi dlryambead@ gdhatnefd ectliavevolry depernmabdei o td%ftagrasatqtévi? nt esti nal

tract by aald.Mydl Qs S. QIEKIBS (20 NRachiie o kA A0! B o4 e Size and
structure o rracrom) ecul ar drugs may prohi bit absorptn on. Earlier

met hods ftdre onad:tlllyatadm sy fteay- i nghandicaér kaird erphigratndel dyitcakeagent s have
relled ondhg, gee v S f\%tcllge@l%fs ladw%%@g&éq]&suéﬁ%&' nol's and

non-i oni ¢ surf ants such as yoxyet hyl ene er and
n- hexadectytasol ylect Welgendimg haellzmeS to increase arti f| cially the perneability

of the intestiiale W0kls,. 33Y8k o2 LhR.COr M NALEAL] Qibcol enzymati c

inhibitors (e.g., pancreatic trypsin inhibitors,
di i sopr opWSflIguombM@épﬁabe’e(rEFFySfaﬂG tr%‘-’sﬁll 6?}1‘{96Y AR MAY enzymatic

degr adat i)an Li %ﬁ%?. &?éﬁﬁc%hw Aﬁ&%oed@gwtgb@au@ p30t Kk Ugudel svery systens

for insulin and heparin. However, broad ~ spectrum use of such drug delivery
syst elfs @oppecwd@@mlbe%tmﬁéon(qg anfiga 5y dfe ARt ridguPieleuERe anount s of

adj uvant s.r; ch Phi gﬁ% sidad) bati il e AINgTEhE GltdoMei Gfehesar gos, i.e. -2
5 MAY 2044 WD 017 3259 CT1 USOO 30662 active agents are not available; (3)

t he syst effschxpfdinotpsppicalilybprenaplante i95ade s§Rat¥on 2F8; (4) the

systems 6:51%10?!1é£11§,%t: &}%nrl%awiﬁcatdt&ee ;&ﬁ}tﬂibe Uzhess daaiditbeiprotect the
active agent (cargo) ; (6) th yst ens versely alter the 5 active agent;

or (7) thedsyaeeki; faPF-th%?C&IanW%r apf ot PEL L EHE R pt i on of the active

agentys Myfg.o SQMA&MP&Q 8in@i:di i, Cbas phar esmhvate tbeemepssed; to  del i ver
phar maceut i cal s. See, for exanple, US Patent Nos. 5,6 401, 51511%5 443, 841,

and Re. IEm@E2noids adBFthiRticsersng Qther rP&GF‘F?“écF“é’ﬁltﬁBC%Fm d¢$P%3e been used
to delivelgenRBakdRGRULASALIS, rORGerddinexmtles diSdeatenfed\ds. tifs 629, 020;

gastro-intestinal tract by acid hydrolysis, enzymes, and the
like. 1In addition, the size and structure of macromolecular
20 drugs may prohibit absorption.

Earlier methods for orally administering vulnerable
pharmacological agents have relied on the co-administration of
adjuvants {e.g., resorcinols and non-ionic surfactants such as
polyoxyethylene oleyl ether and n-hexadecylpclyethylene ether)

25 to increase artificially the permeability of the intestinal
walls, as well as the co-administration of enzymatic
inhibitors (e.g., pancreatic trypsin inhibitors,
diisopropylfluorophosphate (DFF) and trasylpl) to inhibit
enzymatic degradation. Liposomes have also been described as

30 drug delivery systems for insulin and heparin. However, broad
spectrum use of such drug delivery systems is precluded
because: (1) the systems require toxic amounts of aqjuvants or

inhibitors; (2) suitable low molecular weight cargos, i.e.
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5, 643,957; 5,766,633; 5,776,888, and 5, 866,536. However, there is still a
need for sinple, inexpensive delivery systems which are easi| [ﬁ ar ed
and which can 15 deliver a broad range of active agents by va5¥45‘£i out es.
SUMVARY COF THE | NVENTI ON The present invention provides conpounds and
conposi t iWASBY which facilitate the delivery of actiRE/E§odR62 Del i very

agent co ounds of the resent i Vel tio | ude .t hose hav the

fol | owi ngt TOPRUFIETE afiE Sk § T HEPAS! %egel 250G 0L %ﬁs 5 MAY 2004
PCT/ USOO/s’iQ&GL&Lad@Z,mE&q@md e 17 elfeﬂ.de(pendmtslyytérhs 2@k, hal ogen, Cl-C4
al kyl, C2-CA .al kenyl , - al ko ( -NROR10O, ., or
-N+R9R10F€illff(lﬁ_“ﬂg ‘é‘s"ﬂ“?ﬁ““ﬁ Rz, a%s&e@ﬁ faNgfi,? Eﬁ%%‘fﬁgn%h,e

- \+R114R16R e SgdM13kargain de) (i @3:2taiskeﬁyers@]1ycazteerl Ityb C2-Cl12

al keny car banmat e, carbhonate, urea, or. 8; R5 Js.eptionally

subst |% ut EFNFt ATHE oﬁénPﬂ ét[’l SIGENS ? 108%1-%8%’ ’s optr onal ly interrupted
by 0, N, ﬁqso@ptx@( Qf- the 18-tREei sgeamtCl- C12 al kyl ene, C2-Cl12 al kenyl ene, or

aryl ene; I 8 E%tl onau%alspgg%l&ouﬁqa%l{%gsgh%&%é]% al kyl .. %:g & alkenyl,

Cl-4 al koxy, S op onal | y
i nterrupted ibgrOplearmdceuiicdls.a sr@ndfor eaypbéne;US1Batehti Foeptional |y

substi t ut ) gen C( 1R12 (R 3) -;
RS is H, %%ngagg?k%“gzé%d aPRRST 9)5%2 NH[;Bl%&ltg{&b %ﬁgﬁénd R12

[ ndeplemdeura:tdlylbbloam@b S&Ddsaltﬂayb beelRlBse@ ta Heliwe, hydroxide, sulfate, 20
tetrafl uoroborate pho ha 4, R pendent |y H,
Cl- CLO al HAAPM=Ea0t (P sh| W31 s Ef SR T sl ﬁ§t%oﬁ&025aé?3 ‘enyl, C2- Cl2
al kenyl SISt eswedmet b33 C@C]?-I?G 8@(8@):Rﬂ_d75 RE¥,53.-OH, C1-C10 al kyI or

C2-Cl2 al ken%g and 2 g is sl'j.llc% (H:geé"lf@fl sin'\pq_e", 1%‘&%&‘?% or

N+R14R15R16( he proviso t
dellvery systems Whlch are easily prepared and which can

15 deliver a broad range of active agents by various routes.

SUMMARY OF THE INVENTION

The present invention provides compounds and compositions

20 which facilitate the delivery of active agents. Delivery

agent compounds of the present invention include those having

the following formula

6
_RS__COOH

Ri

25 and salts thereof, wherein



when R1, R2, R3, R4, and R5 are H and R7 is a bond then R6 is not a
Cl-C6, C9 or Cl10 alkyl; when R1L, R2, R3, and R4 are H R5is -OH R7 is a
bond then 30 R6 is not a C1-C3 al kyl; when at |east one of REMRZIUR3, and
R4 is not H RS is - OH R7 is a bond, then R6 is not a Cl-C4 al kyl; when
Rl, R2, MQM¥%re H R4 is -OCH3, R5 is -C (0) CHS RETUSI0/$E5201/ 32596 5
MAY 2004 PCT/ USOQ,30662 R6 i bond then R7 Ik | ; and when
Rl, R2, R4, and R élr[g26 ?sgq- %pﬁjd tcﬁen ‘i's not a
met hyl . Aneor dilhgl one-pr eflaened @mﬁbdaMy,. ®}s? hydmagengR& 5 R3, and

R4 are |ndep hiy rogen, halogen, -OH, or -OCH3; R5 is hydrogen,
-OH, or - g‘]@% F&gyzlqs Cl-Cl12 alkylene, and R7 is a bond or

par a- phenyl ene RR% $s rﬁ)r eObr ef\dr abilal oge C7 - CF 3, erIN&ﬂR”,ACEB?ERIﬁEg“t o anot her

preferde o] t, n fL L ¢ d R4 is hydrogen,
-C (0)§ G—Hﬁﬁba-%rg%g C eﬁ%&x? i ﬁ@&ﬁﬁ one rmre p ef'erred enbodi nent,
R2 is - C(QrEeBate, Qdrbo®H3, uoea- @ir -Cto1dbt her nore preferred enbodi nent,

R3is d, -OCH3, FEs re diment, R4
s - 008 or -NO2. Rls%°g*ar%%%%‘@%%%%?hﬁ?&ﬁﬁg?iﬁﬁd e ant RS | &

C (O CH3ir ~CPPHH, - CHECHCH3, -NH2, -NC2, -NHC (0) CH3, - CHECHCO?H, -C (O)

CH2CH3, -C (0) NHZs gc(p@_l Wunt%;tedcb}mﬁ NHGﬁZgT:B’-C(&-(O) NHCH ( CH3)
2, -0CH3, -C (CHB) 20H - ¢( , " According to yet
anot Hér pref err ed Rnbodi ferfiy %Yllgn%v CZOCIIH?@@PYtinﬁl?raPRXAE‘é‘ﬁe Nbr e

preferably, R6 is gs( CH2) t’lo}ln\@flrf' sObLSi NG RGN t{.@ma{l}qu 1€,-ciccording to
yet another preferred enbodl ment, R4 and R5 are not al kg or haI ogen.

Accor di nglkenybt Gnét KKopY ef- Oy etblenBodrdint ~NBw PE PR 25 phenyl ene or

a bond. According gsolyegptqgggfw iRt efaigred dinmgnt, R6 is -CH2- and RY
is phenylene and, nore preferably para-phenyl ene. Mre preferably, at

| east one of RL, RP, iR3: bgnd w4 ar¥leRRFr ogen. More preferably, R5 is
-C(O):Q—L, -OH or 'RC:(g'Bc)pZ:QBInally substituted with -OH, halogen, -

C(0)CHs, -NRY¥R, or -N'RURUMRY (RY)"
R® is H, C;-Cq alkyl, Cz-C, alkenyl, or -NH;
R?, R'®, R!, and R' independently H or C;-Cjp alkyl;
R!® is a halide, hydroxide, sulfate,
20 tetrafluoroborate, or phosphate; and
R, R!Y and R!® are independently H, C;-Cjp alkyl, Ci-
Cip alkyl substituted with -COOH, C»-Ci: alkenyl, C;-Cj; alkenyl
substituted with -COOH, -C{0)R'’;
R!? is =-0OH, C;-Cig alkyl, or C;-Ci; alkenyl; and
25 R® is H, C,-Cs alkyl, -OH, -NRMR'®, or N'RMRVR'®(R!).
with the proviso that
when R}, R?%, r3, R?, and R® are H, and R’ is a bond then R®
is not a C;-Cg, Cgq Or Cyp alkyl:
when R!, R%, R’, and R! are H, R® is -OH, R’ is a bond then
30 R® is not a C,-C3 alkyl;
when at least one of R}, R?, R?, and R' is not H, R® is -
OH, R’ is a bond, then R® is not a C;-Cs; alkyl;
when R}, R?, and R® are H, R' is -OCH;, R°® is -C(O)CH;, and

-4-



30 According to yet another preferred enbodinent, R7 is a bond, 'R5 is
-OH, and R1, R2, R3, and R4 are hydrogen. R6 is preferably C4-Cl2 al kyl ene
and, nore preferably, C4-C9 al kyl ene. According to yet anot hen AR s red
enmbodiment, R is a -5 WD 01/32596 5 MAY 2004 PCTI USOO 3066250 , RBis
-OH, and V@ OV8E%t one of R R2, R3, and R 4 is not hyRGTHSEN3066H i s

preferablﬁl6 Cl-C12 al k'¥l ene, nore preferably C5- Cl2 al kyl ene, and npbst
y

preferabl¥y &5-2F°RFKkyTEn& Wcél(S’Fd?nC(j 3¢Yyet®™hot her preferred enbodi ment,
R7 is a 5 bonghelRR! Sr%, - €',(GhdGkBirand Ri,isR20HR&ndart iR4zasenchydr ogen. R6
is preferabl ¥s Cl-Cl2 al k)él ene, nore preferably C3-Cl2 al kyl ene, and nost
pr ef er abl §3RCA%aMRYyI2ME " Atcording to yet another preferred enbodi ment,
R7 is a bondnasskRhg BRe fR3feRledarab&bimne, B/diogeniroBeef é’ably, R6 is 10

C7-C6 al ky ding t h d dj . R7 i
pond, 55 s RyUOGET SRPHVEb Soaore, RASUHS, Sha He BrE” not

hydr ogen.R°Rés i isydqricgter aliny 64--Cl?) akkyRere, Ciroie apkefereabbyd rCA- C9

ot of or 1 od DOBET R PFE TERVAER B & orereribty B Fe A %ond and R is.

hydrogen.alRyeferably, R6 is Cl-Cl2 alkylene, nore preferably C3-C9

ot of or red onbBATTEHED. £ 470 nbp P3P ansedfERLy 9 19eFhafiC 1Tng s

I's hyur ogen R* R&%| SR’ pasd ex’abs yhyGko@dR, alCkyl@he, -Qtor 61preihably C3- C9

compounds™t n8Pide bt PEEnkte e el (S et CRC oS IOy Tabie 1

bel ow, anmi,sabtss,26rthelr.eofin AABLET Ind@ed pHERRRRRReMkLHE, ©) GE3GH2Par a- Ph* 2

HHH Ci, -OCH;, F, or -OH. 1In yet another more preferred

embodiment, R! is -OCH; or -NO,.

15 According to yet another preferred embodiment, R’ is -
C(0)CH,y, -OH, H, -CH=CHCHi, -NH», -NO;, -NHC(O}CHj, -CH=CHCO:H,
-C{0)CH,CHy, -C{O)NH;, -C{O)}NHCH;, -COOH, -C(O}NHCH,CH3;, -
C{O)NHCH{CHj),, -OCH3, -C{CH3}:0H, -C(OH} (CH3)2, or -CH{OH}CHj.

According to yet another preferred embodiment, R® is a

20 linear C,-C;» alkylene. More preferably, RS is -(CH.).,-, where

n is an integer from 1 to 10.

: 5
According to yet another preferred embodiment, R' and R

are not alkyl or halogen.

7

According to yet another preferred embodiment, R is para-

25 phenylene or a bond.

According to yet another preferred embodiment, R® is -CH,-
and R’ is phenylene and, more preferably para-phenylene. More
preferably, at least one of R', R?, R’, and 34 is hydrogen.
More preferably, R®> is -C{O)CH;, -OH or -C(CHj),0H.

30 According to yet another preferred embodiment, R’ is a
bond, R® is -OH, and R', R?, R?} and R* are hydrogen. R® is
preferably C,-Ci» alkylene and, more preferably, C,-Cy alkylene.

According to yet another preferred embodiment, R’ is a

—5=



H OH CH2 par a- Ph* 3HHHHOHCH2bond 4HHHHOH( CH2) 3bond 5HHHHOH( CH2) 5bond
6 HHHHOH( CH2) 6bond -6 WO 01/ 32596 Cpd #RRRR45 6 R RR  7HHHHOH( CH2) 7bond
8HHHHOH( CH2) 9bond 9HHHHC(0) CH3(CH2) 3bond 10HHHHC( 0) CHS(CI—IZﬁW(?m
11HHHHC( 0 CI—13§CI—IZ) 5bond 12HHHHC( 0) CH3( CH2) 7bond 13HHHHHCH2bo

14 HHHHH( &9 91 nd 15HHHHH( CH2) 5bond 16HHHHH( CH2) 9bR{I/USPpReEI-( CH2)

U RSR, RO s e 0 o
o YEICIACan M G R B e e ) S SO
(0) CHzc@( égﬂf Qé%ednénﬁo‘ﬁﬁ—ﬁHé(g?‘?C\)ﬁg’(l@%'%?b%olgmkg)% HHCE gaﬁdg?&izf o ond
According to yet another preferred embodiment, R is a
5 bond, R® is -C(O)CH), and R!', R?, R}, and R* are hydrogen. R® is
preferably C;-C;; alkylene, more preferably C3;-C;; alkylene, and
most preferably C;-C; alkylene.
According to yet another preferred embodiment, R’ is a
bond and R!, R?, R?®, R!and R® are hydrogen. Preferably, R® is
10 C4-Cs alkylene.
According to yet another preferred embodiment, R" is a
bond, R® is hydrogen, and at least one R', R’, R’, and R' are
not hydrogen. R® is preferably C,-Ci; alkylene, more preferably
Cqa-Cs alkylene, and most preferably C;,~Cg alkylene.
15. According to yet another preferred embodiment, R® is -OH.
More preferably, R? is a bond and R® is hydrogen. Preferably,
R® is C,-Cy; alkylene, more preferably C3-Cy alkylene, and most
preferably C; alkylene.
According to yet another preferred embodiment, R?® is -OH.
20 More preferably, R’ is a bond and R® is hydrogen. R® is
preferably C;-Cy alkyle'ne, more preferably C3-Cy alkylene, and
most preferably C; alkylene.
Preferred delivery agent compounds include, but are not
limited to, those described in Table 1 below, and salts

25 thereof.

) TABLE 1

R A[F [E |E & | ES &

1 H H H H C(O)CHs CH2 para-Ph*
2 H H H H GH CH; para-bh*
3 H H H H OH CH2 bond

4 H H H H OH (CHz) bond

5 H H H H OH {CHsz}s bond

6 H H H H OH (CH2) g bond

-6-




32HHHHCOCH. ( CH2) 7bond 33HHHHC( 0) NHCH2CH3( CH2) 7bond  34HHHHC( 0) NHCH ( CH2)
7bond (OHB) 2 35HHHHOCH3(CH2) 7bond 36HHHHCH( OF) CHB(CH2) 7bond ¢y iy
37HHHHC( CH3) 20HCH2par a- Ph*  38HHHOHC( 0) CH3( CH2) 7bond

39HHHOCH3C( O) CH3( CH2) 7bond 43HOHHHH( CH2) 7bond 44HOHHHH( CH2) 9bond

A5 HOHHHH(W¥9Y3%%ond 46 HOHHHH( CH2) 3bond 47HHOHHH( CHR) RSTARBONSASIOHHH( CH2)

9bond 48EHOHHHCCH2) Shonrd-S50HHOHHHCCH2)-3bondS53HEHHCO-NHSH3{-CH2)-9bond
52HHHHC(§B$||:&CE2par & Ph 54H|—-EC( @) @3( CH2) 9b0n§_5l\/AY200ﬁR_ PCTI USOQ 30662
-7 5 2004 PETHUSH 3066 WO 01332 —9(E Eq- # R HH—6CH3HC (0
CHB( CHo - bohi— b IO Bt —HEL8) CHRL BT -bomt A 26 & Cl-l.g\]%)ond
‘H lﬁg\ [ ad bH L ,,,-\_,(QE‘Z).QIN ", boft }._l.‘\l,. -
58 HH 3—t 5(0) HII?)((]I]:‘L} PPt S R AT T 60 H H HHC
{ O H( CHE—5bent—63-H-H-HEc{O)—HE ha—62 FHH one—CH3 ( CH2)
Zbond 0", A H H H H T (0) CH; YChg énd’
R SN I H H H C{0) CHj (CH2) 5 bond

12 H H H H C(0O)CH; {CH>) ¢ bond

13 H H H H H CH2 bond

14 H H H H H {CH2)3 bond

15 H H H H H {CHz) s bond

16 H H H H H (CHz} 4 bond

17 H H H H H {CH3} 10 bond

18 H H H H CH=CHCH; (CHz) 4 bond

19 H H H H NH; {CHz}H bond

20 H H 4 H NQO» {CHz})+ bond

21 H H H H NH» {CHz} 4 bond

22 H H Cl H NH; {CHz) 7 bond

23 H H Cl B NH, (CHz) 4 bond

24 H H H H NHC (O) CH3 (CH2) 7 bond

25 H H H H CH=CHCO;H {CHz}4 bond

26 H H H H C{Q)CH,CH; (CHjp}) 3 bond

27 H H H H C (0} CH,CH, (CH2) 5 bond

28 H H H B C{0O)CH,CH; (CHz) 7 bond

28 H H H H C{QO)CH,CH, {CHz) 5 bond

30 H H H H C{O}NH; (CHz) bond

31 H H H H C{O)NHCH; {CH2) ¢ bond

32 H H H B COCH {CH2) 1 bond

33 I T H H C (O) NHCH,CH;3 | (CH2) 4 bond

34 H H H H C(C)NHCH (CHz) 5 bond

{CHa) >

35 H H H H OCH4 (CHa) bond

36 H H H H CH (OH) CH, {CH2) 7 bond

37 H H H H C(CH3),0H CH; para-Ph*

38 H H H OH C{0Q)CH; {CH»}+ bond

39 H H H QCH3 C(0O)CH; (CHz})7 bond

43 H OH H H H (CHz2)» bond

44 H CH H H H {CH2) s bond

45 H OH H H H {CH2) s bond

456 H OH H H H {CHz) 3 bond

47 H H OH H H " (CH2) 1 bond

48 H H CH H B {CHz) 9 bond

49 H H OH H H (CH3z) 5 bond

50 H H OH H H {CHz} 3 bond

51 H H H H C {Q) NHCH,; {(CHz}) s bond

52 H H H H C{0O) NH2 CH-2 para-Ph*

54 H H H H C{0Q)CH; {CHs) 9 bond

i



CH2CH (CH 2) 7bond 64 C(0) CH 3 65 H( CH2), bond Hara-Ph 66 H HC P 2 67 H H
OHHCH 2Para-Ph* 68 H O HHH(CH2), bond 69 H H OCH3H(CH2) 7bond 71 H H
FHF( CH2) 7bond 72 H H HHOR(CH 2) 10bond 73 H HHO (CH2) , bond 74 NG5 MAY 200

HHOH( CH2) , bond 75 H HF(CH2) 4bond 76 H H HCF3(CH ) 4bond 77 F H

HHF( CH2) 7bond 78 HH HHC CH2Par a- Ph 79 HH HHOHCH, CH ( OH) par a- Ph* bond

800OCH3HCH2 ) 6- CH ('CH3 bond -

810H(CH2) 6 CH (CH3)bond 820H(CH2) 6- CH

(CH2CH2C  H3) Ghanshs&8- C (0) NHH2 (CH2) 9- OHbond 92H 0 ( CH2PC BOSBHY@RR) 5

93 HCH HCH3(CH2) 7bond 91 HCH 3 HHOHM3(CHR) Sbond .95 HH. . NO2HI Hpa y-a-Phbond
96H NH2Hpar af PpBopdR’ R 1RT |RD R RS R
95 H i OCH; |H TTC(0)CH; (CH.) 5 bond
56 H OCH, [ H H —.C{O]CH'] ) {CHzY 5 ) bond
57 H H on | H C(0)CH, (CHa b s bond
58 H i CH,y H C(C)CH;y (CHz) 9 bond
548 H H H H C{O)H CH; para-Ph*
60 H H H H C{O)H (CH2) s bond
61 H H H H C(O)H (CH2)» bond
62 H H Cio) H H (CH~) 9 bond
CH;
63 H H c(o) H H {(CH3) 2 bond
CH,CH
64 H C{C) }J-i H H (CHaz) 1 bond
CH;
65 H H H H H {CH3) bond
66 H H H H H CH; para-Ph*
67 H H QOH H H CH; para-Ph*
68 H Cl H H H (CH2) 7 bond
69 H H QOCH, H H (CH2) 9 bond
71 H H F H F (CHj)» bond
72 H H H H OH {CH3z} 10 bond
73 H H H H Cl (CHz) 2 bond
74 H NO» H H OH {(CHz) 2 bond
75 H H H H F (CH2) 4 bond
76 H H H H CEk, (CH2) 4 bond
11 F H H H E {CH2)» bond _
78 H H H H Cl CH; para-Ph*
19 H H H H OH CHgCI;l(OH) Ei;;-?h
H {CH2) 6~
80 i H QOCHs3 H Ch et
H {CHz) 6~ bond
81 H H OH H A
B2 H H OH H H (CH3) 6= bond
CH (CH,CH:C
H3) ]
88 H H H H -C(O)YNH~ CH> bond
(CH;) 9-CH
92 H H R H —O(CH7) sCOOH | (CHa) s bond
93 H CH, |H H CHsy L {(CH3») - bond
94 H CHs H H CH;, (CHz) g bond
95 H H NO» H H para-Ph bond
96 H H NH, H H g(:g;a}~?h 2223
CH 2137
7! " - " j 3 {C (CHj)2) ‘
98 H H H C(0})- | O-(CHz}3- - {CHz) - bond
NH; COOH
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97CH3 HCH 3(CH) 3-bond (C (CH3) 2) -ibond 98C(O -O(CH2)7-- (CH2) 7 NH2
COON -8 WD 01/32596 PCT/ USOQ 30662 5 MAY 1004 * - The term "para-Ph"
represents para-phenyl ene. Mire preferred conpounds include, but are not
limted to 5 conpound nos. 5, 7, 11, 12, 43, and 47. The invengiMagitso
provi des WOQUREMsi tion conprising at one of the deli VRGTUSHAN62 Conpounds
of the formula above, including those conpounds excluded by proviso, and
at | east one active agent. These conpositions deliver active agents to 10
sel ect ed biolThgi taim S\psren®”i HeprrRy@aSerR Brrhaprleved bi oavail ability of
the active agent conpared to admnistration of the active agent w thout
the delivery agent conpound. Also provided are dosage unit forns conprising

the conpb¥i®t PaRSerrRe comrayesuni¢ludgy bE ianet Rt férhtest ta/ liquid 15 or a

solid,s sucdhRend A&l &, 7capsuhe, of3, parbigl e, including a powder or
sachet. Another enbodinment is a nmethod for admnistering an active agent
to an ani mal ITRHenEB®ENG6LoR e SRCPTYE dRGeRt COMBYS 1 W% APBRESILAG 3L conpositi on

conpri si Nnghdlor0PRe Aelli Ber felgeUer YorpBuRdEN s €REPQIHRASa Ofbol/Be fornul a above,
i ncluding those conpounds €xcluded by proviso, and the active agent to the

ani mal . Preflediag HaseesoetouRda HiuARE i oh PEATH fde2Phetor&RSt i ntracol oni ¢

and pul Mgy Yck O EsrentYet BRAENESmRIROdIR AL Ferd afBI NOAgRALS IRAL I Ng a
di sease 25 or for_ achieving a desired physiological effect in an ani nal

by adri nilertRg RiRdogsrpoSYSLEN® o LRSI §H6Se? FAYETRY on. Yet anot her

enbodi Mendi da%a @1 ABEINRY 6f UNeCPAFivid agent WBRPSIdd @8 Sdnmihetpiesant invention
by m xing at |east one delivery agent conpound of the fornula above,

i ncl udi ng F88e 3 CoABBRIN Y EBRET JREAIBLSFEVI LT SAPURYr east one active
agent. -9 WO Q148259 i BE] AreEB 3RChh P | fQ¥m&Fc gz i s MAENREON 5 MAY | ook

PCTIUSOO]é%%%%%itions. The dosage unit may be in the form of a liquid
15 or a solid, such as a tablet, capsule or particle, including a
powder ¢or sachet.

Another embodiment is a method for administering an
active agent to an animal in need of the active agent, by
administering a composition comprising at one of the delivery

20 agent compounds of the formula above, including those
compounds excluded by proviso, and the active agent to the
animal. Preferred routes of administration include the oral,
intracolonic and pulmonary routes.

Yet another embodiment is a method of treating a disease

25 or for achieving a desired physioclogical effect in an animal
by administering the composition of the present invention.

Yet another embodiment is a method of preparing a
composition of the present invention by mixing at least one
delivery agent compound of the formula above, including those

30 compounds excluded by proviso, and at least one active agent.



Del i very Agent Conpounds The terns "al kyl" and "al kenyl" as used herein
include 5 linear and branched al kyl and al kenyl substituents,

respectively. The delivery agent conpounds rmay be in the fornsmgﬁﬁ
carboxylic acid or salts thereof. Suitable salts include, t ot

limted O §¥ni c and inorganic salts, for exanple RETAYNP6Iet al sal ts,

such as sqdi,u D%@ﬁ?b Nar&g_. [ mbH’E]iTI(ﬂJ kal | ne-earth netal salts, such as

magnesi u |ts; basic am no acids, such as

| ysine or arginine; and or gani C. am nes, such as di met hyl am ne or

pyridine. De@r%tﬁfg:eﬁt &;s]ﬁ EI@ ks are sodi um sal ts. The salts 15 may be nono-

or nmult nonosodi um salts and di-sodiumsalts. A

pr ef erred di sOe umrgal talkylt’hend diasid:sdmﬂrﬁ gal tsof heoppoumdldde The salts nmay

al so he Sﬂ'n‘égise;m erS%k‘[le ?ﬁkﬁi y‘iagﬁﬁst@c’&%nwdrat es. Salts of the
SO0 resen

del i very "‘agen Invention’ may be prepared by
nmet hods knwwactwalhre art. For exarrpl e, sodiumsalts nmay be prepared by

di ssol ving the,e dehiyery RAaR!c &gmeamng pet Angle 20fh addLng agueous

sodi um hydr oxi de. the UelT ver nt conpoun e puriftied by 25
recryst aldarpaxyoie ecidhyof rsadtp otﬁmrﬁeﬁ orfudheb by sedte Hwoiliude. dhitomat ogr aphi c

supports,, dl goe Qi kLakesd i ]Qéftd%% SHdahte sglegry§$@lelxaa {d on sol vent

systens include, but are not [imted to, acetonitrile, anol, and
tetr alrﬁ)ydradﬁaiametﬁrla@ﬂmatsmeh ﬁfﬁa)ﬁoléeurberppéﬁﬁ%’dmbﬁnﬁ %mhtlam e

chr omat 0g/qghi <30 RURARN! 534Ed) 33cA! dWThlBnesiRin] IHBSAANL/ - pr opanol

m xtures as the nobile phase: r'everse phaSe chr onmat ography using
trifluor deeéthe ammonium caadhst rhadcnpRing esigs thehnddi l¥Ysinpmse; and ion

exchange Gt oImE 0QLaPhy  Hsic NS YRUSST <0Ln 3 a e thy VA1 gD # WO 01/ 32596
PCTI USOO’S 662 appropri ate buffer as the nobil e phase. When ani on exchange

chromat ogwvaphing s Beeferakdd, phefedaplareased500 sttt $odiTih SeHiori de
gradignt 4.5 SERIMEder SuAGlLyE1 AFERE St ACLILVE A0@BhSsSdlidmabherf Oor use in the

present invention
and di-sodium salts. A preferred disodium salt is the
disodium salt of compound 47. The salts may also be sclvates,
including ethanel solvates, and hydrates.
Salts of the delivery agent compounds c¢f the present
20 invention may be prepared by methods known in the art. For
example, seodium salts may be prepared by dissolving the
delivery agent compound in ethanol and adding agueous sodium
hydroxide.
The delivery agent compound may be purified by
25 recrystallization or by fractionation on one oxr more solid
chromatographic supports, alone or linked in tandem. Suitable
recrystallization solvent systems include, but are not limited
to, acetonitrile, methanol, and tetrahydrofgran.
Fractionation may be performed on a suitable chromatographic
30 support such as alumina, using methanol/n-propanol mixtures as
the mobile phase; reverse phase chromatography using
trifluorcacetic acid/acetonitrile mixtures as the mobile

phase; and ion exchange chromatography using water or an

=-10-



i nclude biologically active agents and chem cally active agents,

i ncluding, but not limted to, pesticides, pharnacol ogi cal agggﬁﬁsy, and

t herapeutic agents. 10 For exanple, biologically or chemcally i200é
agents suitable for use in the present invention include, but are not
linmited t"0%428%ei ns; pol ypeptides; peptides; hor nonesPCT/Y89306¢c char i des,
and particularly m xtures of co- .pol ysacchar,i des; . carbohydrates; |i pids;
snmal | poIaaﬁpr(%%%anﬁec)éfgf%laescﬁFLésmo(tﬁlE%.alhﬁg ar a"(g)hreéqaﬁfl%:onnoelxgg%r?gees havi ng a
nol ecul archrwes gbdraghy508 madfoonsd.opre ssklyos HerS00rgakodiconpounds; and

parti cul arhll)é ¢ rrpougds whi ch gy%}; hensel ves do not pass (or which pass only

a fraction of the adm nrstere 5’5%) t hrough the gastro-intestinal nucosa

and/ or are susceptible to 20 chem cal cleavage by acids and enzynes in the

gastra:- iﬁ;g%igﬁ%nttsract; or any conbi nation thereof. Further exanples

i ncl ude, limted to, the follow ng, including synthetic,
natural or resonbienagensoundésbld Hereofe igr b preeempriegentiml udi ng human

growth hormngs &%ﬁg%nj SEoIR Eﬁ#‘é%%r%&‘%ﬁ harirepes (rhGH, bovine
growt h hormonés,” and porcine gro or nones; gr owf K hor none- rel easi ng
hor mones;adenter tieradmg ing ndluadnery Jami pearkg. ypestiigides.euki n-1; interl eukin-2;
i nsulin, ﬂh@%lné@él'l%'ggicé Sits, PO Rfer e ApdcQuman reconbi nant,

opti onal I'y havi ng 36%Count er i ons 1 nel udi ng zinc, sodium calcium and
amorlitum i nBed iaxampke, driekehidaddyorr dhgplealilygararel agtetparin, i ncl udi ng

unfracti %@Esﬁhhmﬁarr L9 NIPRALT BRAAr HR/AREASinc1 GAONELRI LidSiot! OW
nol ecul ar wel ght heparin, very |low nolecular -11 5 NMAY 1004 WO 01/ 32596

PCTI US00 230¢62d viksi, gt obldei ROBREPUEEeS PORE ¥AFSé chPEIONREF ght hepari n;

cal ci t onigfy, ,kRcdiidi;ngs Sal P Bar €&u1aPOY GliReu Al JRupBéL-  eryt hropoi etin;
atrial naturetic factor; antigens; nonoclonal antibodies; somatostatin;

pr ot ease HoRlPdFTtoTd des: eprbrbEOateeot Yigpith; YiadBerdpPrI*®I%asi ng hor none;
oXyt oGy n;molbeuiésn'(Zi'.egjmrarfoef:%aﬁﬁk:eﬁ@w&megrmaﬁg { Qldieehgasst i mul ati ng
hornone; gl ucocerebrosidase; thronbopoictin; filgrastim prostaglandins;
cycl osporedghty aafoP08sda keongr BRDISPE! & RfiNEM C¥FBECURPEROUAAS bANTm
ChrOﬂDg|)ﬁg%&@&@léﬁi@CQQNEAdhas which by themselves do not pass (or

which pass only a fraction of the administered dose) through

the gastro-intestinal mucosa and/or are susceptible to

20 chemical cleavage by acids and enzymes in the gastro-
intestinal tract; or any combination thereof.
Further examples include, but are not limited to, the
following, including synthetic, natural or recombinant sources
thereof: growth hormones, including human growth hormenes

25 (hGH), recombinant human growth hormones (rhGH), bovine growth

hormones, and porcine growth hormones; growth hormone-

releasing hormones; interferons, including a, B and v;
interleukin-1; interleukin-2; insulin, including porcine,
bovine, human, and human recombinant, optionally having
30 counter ions including zinc, sodium, calcium and ammonium;
insulin-like growth factor, including IGF-1; heparin,
including unfractionated heparin, heparinoids, dermatans,

chondroitins, low molecular weight heparin, very low molecular

-11-



10 desferrioxam ne (DFO ; bisphosphonates, including al endronate,
tiludronate, etidronate, clodronate, pam dronate, ol padronate, and

i ncadronat e; parathyroid hormone (PTH), including its fragnentsMAY 200
antimcrobials, including antibiotics, anti- bacterials and anti-fungal
agents: W@MMZS. anal ogs, 15 fragments, minetics or PSEESOMMEne gl ycol
(PEG-moditied  derivatiyes of these, compounds;, or any conbination thereof.
Non- I imtl na exal?pl 88 B¢ dntTdi‘oti 8 ThcItdé am p%5| ti've acting,

bact eri ociadal tordiirpopeptuddal sabhonyckel, peptiskalandamtmdyi;oti cs, such as

dapt onycin d anal ogs thereof. 2 prefecre Lve nt . 1.s, daptonycin.
Dapt owcieﬁy?lgrOpcfelgE%?beacfrt%??ééﬁufgitﬁc |a%tt§%hn%tg§%B%T m%ﬁtg?:%?%atﬁl cs, 2% Ed.,
ed. WR aBtiloddisshewnonvordstahmcgroDekderinhkhttors; 1997, pp. 415-435.
Daptopycin_ is a cycljic l.ipo i i hiyQt | n rived fromthe
fer rre%atal on" 9 or%%{rcglf)’f?rﬁléeggg%dogggégip%rlgé%ﬁtilgt@%mﬁﬁeﬁn Oggtcgaicelr#énber of the
fact or Al2LOVBICO ngt-ipencartirbl Gisiog-bfrr@ne; oSeddpgde ust andatdmpri ses a

n- decanoyl i de ' i Visd apllnessaning aci hajn to the
N-term nélor{ngﬂf/%t 8%%%%”3555% gleé ?B%{rﬁ %8 aci d pe %a&e. “I'he conmpound i s
current | proetagl adevat opadglaperivar vesgpreiss30; fayemal Wt iseAsuro treat serious
infectio Gl Lk Pomod] INGanlityAqt limted to, methicillin
resi stan?ﬁogtﬂgﬁﬁo%l g%%%%%“ aurerlnuosgl ?%)IE%{:S%)' aﬁa ygr?conyci n resistant -12 WO
01/ 32896 d§s fAY: i236R1ineQDYP) S0DHPOe6Phetes ocHtdindiVRE)LenNERHUES f Oor
synt hesi 21 a4 Aant AV el Bhgre IRSCHERSH Nobh - dRaLENlo1MREroliRe 32, 333; Re.
33, 455; UYL Gt RS e CRORk IS JpeiarenZ IEJLai,_?é?,?i?;
4, 482, 48AndnihahdERA2185 paBatRyfoidr joryaniee kBT Hhe 186hpsiot bR of the present
i nvention comniSes,oNg Qbbi Y6 i el lyielyy 1RO btcoapaIRgs of the present
invention, “including those excluded by “proviso, and one or nore active 10
agents. Pheteelalsepyd aﬁg‘éﬁrfé@ﬂﬁdoﬁﬁﬂ“‘aﬁfdiva_éﬁmﬁ;aaé‘l’&f’gér'e typically nixed
prionst o cadot it 1 Athon dsOof OgdNy@Rny BEHE Bh §E4:121(p08) GRIMRESE4 | ON. Preferred
conbi nati onS of delivery agent conpounds and . i

derivatives of these compounds; or any combiration thereof.

Non-limiting examples of antibiotics include gram-positive

acting, bacteriocidal, lipopeptidal and cyclic peptidal

antibiotics, such as daptomycin and analogs thereof.

20 A preferred active agent is daptomycin. Daptomycin is

described by Baltz in Biotechnology of Antibiotics, ond gq.,

ed. W.R. Strohl (New York: Marcel Dekker, Inc.), 1987, pp.
415-435. Daptomycin is a cyclic lipopeptide antibiotic that
can be derived from the fermentation of Streptomyces

25 roseosporus. Daptomycin is a member of the factor A-21378Cq

type antibiotics of S. roseosporus and comprises a n-decanoyl
side chain linked via a three-amino acid chain to the
N-terminal tryptophan of a cyclic 10-amino acid peptide. The
compound is currently being developed in a variety of

30 formulations to treat serious infections caused by bacteria,
including, but not limited to, methicillin resistant

Staphylococcus aureus (MRSA} and vancomycin resistant

-12-



active agents include, but are not limted to, conmpound 12 and 15
calcitonin, and in particular salnon calcitonin; conpound 12 and hepari n;
conmpound 5 and calcitonin, and in particul ar sal non cal ci tonFrMA agy one of
conpounds_7, 11, and 43 and dapt onmyci n; conpound 7 and cronolyn, "‘and in
particul FOO¥IEHo| yn sodi um and conpound 47 and hunanP@HEAsHbLr mone. 20
The adm ni stration, co ositio be in the formof a_ |Iiquid. The

sol uti on FEGTIRPHEY B’ & hat é?etg?%%faﬁ%”@esﬁ)’r”g §aPhIY ¢l &% oni n,

par at hyr aiebdraps®ng, vasd }:&rt)étnlarlﬂ)cpﬂl @i n)2, 3335%aquesss propyl ene gl ycol

gg;reégs 8§,O2ggvehe%%és ?Irllgdei)%g’ﬁggt#ﬁﬂ ggg]& é %7’%32?%630{ 8':|(r)2§-|)nny

be prepatr.ad2bysmaddng, a24dl38ti on of the delivery agent conpound wth a
solution of the active agent, just prior to admnistration. Alternately, a
soluti'on of the delivery agent conpound (or active agent) may be m xed
with the dlivery osymtefis30 the active agent (or delivery agent conpound).

The del i very enotlm o) ound ap}g thesggg i.ve agent nm rlasl SO be mxed as dry
powders. The & ﬁ/ VA "5 SEorpofiacahd FREM G GEHFEST ¥ °fal so be

adm xed dwriengelheenyaagléractqompm@qsr ofes® préged Nm’erﬂtﬁ@d W) 01/ 32596

PCT/ US00/ 3066 d03| n |yt o opt| onal | ont ai.ph. additi ves such
as phospha"ftti éu?? er sal ts % rkfyc%é:g?’hyo’ Fa cot{}‘% 24 lgoor'%hgrp chperS| ng
agentld. Stgabitki ziThe addmanzfesgﬂray CbapvmcﬂOBp@raitede ageng &be sol ution,

pref er abl,) tration,rang oyt 0.1 and 20%(w/v)

The adm n?ﬂ:&?%aatf‘l)ggﬂ%gﬁp%%% g?]s nmlr/lgg ltsaeérl‘r%gt ecferkog‘g ‘ﬁ] the formof a solid,
such as admablietratdapsedrercsitpenticle, such as a powder or sachet. Sol id
dosage forms Rycdie A ERHiGdcDihs Bexhopikhe Splikdclaiqmat dne compound wi th
the solid form 6 the active agent rnately, a solid may be obtai ned
froma seitdveorgesftsconpowied bwtd axet hvte lagérrd By, neenpsdsdkhowadin the art,
such 5 faaq%%eoﬁfrw @gd(i QR &\ Zall OMmorPEEELRIchat | Qo oGhyStal |i zation and
sol i d di spersion. m ni stration conpositions of t he present invention
15 may alang hﬁediudve gwwdnér@ctﬁz‘%fetqmm Ao ES. Pa&}éﬁuémyrre inhibitors

include, hiytoar&anNatohifd 8¢ b0 FORRRIMEAEsSHCA18Sand 43 and

daptomycin; compoﬁnd 7 and cromolyn, and in particular

cromolyn sodium; and compound 47 and human growth hormone.

20 The administration compositions may be in the form of a
liquid. The solution medium may be water (for example, for
salmon calcitonin, parathyreid hormone, and erythropoietin),
25% aqueous propylene glycol (for example, for heparin) and
phosphate buffer {for example, for rhGH). Other dosing

25 vehicles include polyethylene glycol. Dosing solutions may be
prepared by mixing a solution ¢f the delivery agent compound
with a solution of the active agent, Jjust prior to
administration. Alternately, a solution of the delivery agent
compound (or active agent) may be mixed with the solid form of

30 the active agent (or delivery agent compound). The delivery
agent compound and the active agent‘may also be mixed as dry
powders. The delivery agent compound and the active agent can

also be admixed during the manufacturing process.
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actinonin or epiactinonin and derivatives thereof. O her enzynme inhibitors
include, but are not limted to, aprotinin (Trasylol) and Bowran-Birk
inhibitor. 20 The anpunt of active agent used in an admi ni str af5iMif 2004
conposition of the present invention is an anount effective to acconplish
the purpd¥@O¥A2%6he particul ar active agent for the t RCTASOYIECation. The

anount of actjve ent in the conpositions.typically is a -

phar macol ogi c&é]ﬁ f:%%ﬁp%l %Ogiuééfjﬁ,mrg%gp% Oenra;[l)éu ?nggllpy?é%rtlgﬁsém cally

ef f ecti vesughpamtphodsdpheverquifhe saAmuntitcdr beid.egdythbn thattlmrount when
the conposition is_used in_a dosa It .f ecause t ge unit form
may contdsisﬁeﬁslpqgulggleﬁ@' ogtagfflvzég %ég;delr%t”%%%gu%%/ ac Cir@grgai‘gg)ezoﬁt

conposi tiiens e raytucom aiprededihiiyded phanmacotadgosatdnging0 bi ol ogi cal |y,

t herapeuti cal ly, .or chem cal effective anount. The total effective
armunlt% cﬂ?%f“ﬁ%% a[k):gugdﬁi {rI}aélt%erEgga {wr{%?i:urrul ative units containing, in total,
an effective aimumiofsttdtdonctémp@sayesrts magfa MEroatSPs5P6 5n MR 2004
PCTIi 1SCQ 30662 The.t ot al n ti . L9.P&8 used, gan be

determ ﬁ?@rgyoﬁeﬁ ﬁgéégk%’ou\fﬁn?% % ﬁ%isjégg'kﬁ\éﬁggg?n R Eerart L Hltl)wever, because
the conpasi ti pnsieaf ot headheent folidndgsais ifoons a@lyi be rupEIrsd iy e

ef {1 ci enty L0an Coaposi 4d,an5 s CA Bbfibditha RilN&rACLLYR: aagnlo@l one, |over
amounts of bl | ogi calTy or  chemcally active agents than those used in
pri orl0dosageacive aferts dltdendtedyy ayslédsmasafebebbriifieni S¥€t éd to the
subj ect, | t | tﬁﬁm eVhH% dheS PLoogk Jreus! snandiarcdder apeutic
ef fects. sfgﬂ%gn %rflegérﬁ ydd?éscl ostededel i_verg agent clorrpourﬁds facilitate
t he del i ety sfctbiagl bpeeze-dyyara AierhHaizeylent i PESCIRFEHS M particul arly in

oral, i nid:30857) s, $Ubhi D6K3b1 4 Idibadundenal , subcut aneous, buccal

intracolonic, rectal, wvaginal, nmucosal, pul nonary, transdernal,
i ntradermal , 15 paméntsrmtionneempeeablans Pht FRENPSERFRY BNVA LM ar syst ens,

as v | n%§ L{ayanshige the BLogskdeal trdakhiBltorB0saganiBhkyfor ms can al so
i ncl ude any one or conbination of exc]pients, diluents, disjntegrants,

| ubr i cantighibptens iarkedey, bebl drames, 1 FHEeE, B SOMPALYS FHERI4Ry agent s,

actinonin or epiactinonin and derivatives thereof. Other
enzyme inhibitors include, but are not limited to, aprotinin
(Trasylol) and Bowman-Birk inhibitor.

20 The amount of active agent used in an administration
composition of the present invention is an amount effective to
accomplish the purpose of the particular active agent for the
target indication. The amount of active agent in the
compositions typically is a pharmacologically, biologically,

25 therapeutically, or chemically effective amount. However, the
amount can be less than that amount when the composition is
used in a dosage unit form because the dosage unit form may
contain a plurality of delivery agent compound/active agent
compositions or may contain a divided pharmacologically,

30 Dbiologically, therapeutically, or chemically effective amount.

The total effective amount can then be administered in
cumulative units containing, in total, an effective amount of

the active agent.

_14_



20 sugars, sweeteners, salts, and dosing vehicles, including, but not
limted to, water, 1,2-propane diol, ethanol, olive oil, or any

conbi nati on thereof. The conpounds and conpositions of the subjﬁﬁ

i nvention Ere useful for adm nistering biologically or chenic@ éymwtive

25 agent S'¢8YHMP ani mal's, including but not Iimted t PHYHIYBEh as
chickens; nma éstot%licgra | QQeQéﬁ?ﬁgg)%t PLOs% ,dQ8ScarC@ksS, primates, and

particul arly hufmans; "and 1 nsects. System1is particularly advantageous
for del i vrtiemginehdy vathadsoknpynltegibadd prattsd/énagehtestt hat woul d

ot her wi S%dégg?,e HESLEQYEL RnbeNdebas desseef frbkive dy aondidd ons

encountere ore the active agent reaches its target zone (i.e. the area
i n whi ch adtévacagardsagent fffichertdel FheT ForRoTIdENei e 44" L% be rel eased)

and wig hin,t e, bady oah ¢ t g mel 5120543202605 MY 0300411 ,PET/ US00/ 30662

animal to' which they are admnistered. Particularly, the conpounds and
conposi t i desietl bhacsiee erpentaverty 6hos asadefuPriPh 58Py Hdmi ni st eri ng

active a S o£SRAGKBL] Vs i QRS dhabe Arniote Radipatid Kupiedd,y
deliverable, or those for which 5 |ngroved delivery is desired. The
d

conposi t i Brideceiiili Schiet g EBAPTERASL A LaRE I @P AR S AR WGtility in
t he deliversecef active agents to selected biological systens and in an
i ncreased or inproved bioavail abjl, EY of the active ac%ent conpared to

adni %t rat i oRPALPIEEePRLY LLECVES Sy SRt IV ThaEE" K8 B8R Very agent. Delivery
can be improveskdndebé vaidripgofyielagtdaleyagehtchemiraldypectod of time, or

in delivering active agent i.n a particular tine eriod (such as to effect
qui cker (ﬁgeﬂgPay%a(ftdé?ll?‘?fg]rW)mo?r%Vermtléa“ﬁé#bdsu(?fl P?lﬁ‘%'(such as sust ai ned

del i very)intktaddewirhar sabadianmeobs obutbel pieseartolionventiegnals a nethod for

the treatnment or prevention of a disease or.for Levi.ng a desired
physi ol ogfadairats fExesa UC‘ﬂﬂﬁ‘é’n?%sé&'rP?ss %8eth %"ﬁggg%%%lé bel ow, in an
ani meis bypadnkai sk erinngatdroueonposiatieruler athecpiesentstengermts on. Specific

i ndi cations for active.agents > fouad in the Physicians' Desk
Ref er ence”&tsl%ﬁﬁ Ecﬁ‘ferﬁb’@)%,e&el\/ggg%(gl%q grgnbg%yggrborrpany, Inc., Montvale, NJ),

which is herebsagncodpofatmsdchy alsbeirtiade The oaet PYCAYER? S I t he

of excipients, diluents, disintegrants, lubricants,
plasticizers, colorants, flavorants, taste-masking agents,

20 sugars, sweeteners, salts, and dosing vehicles, including, but
not limited to, water, 1,2-propane diol, ethanol, olive oil,
or any combination thereof.

The compounds and compositions of the subject invention
are useful for administering biclogically or chemically active

25 agents to any animals, including but not limited to birds such
as chickens; mammals, such as rodents, cows, pigs, dogs, cats,
primates, and particularly humans; and insects.

The system is particularly advantageous for delivering
chemically or biologically active agents that would ctherwise

30 be destroyed or rendered less effective by conditions
encountered before the active agent reaches its target zone
(i.e. the area in which the active agent of the delivery

composition is to be released) and within the body of the

_15_



tabl e bel ow i ncl ude their anal ogs, fragments, mnetics, and polyethylene
gl ycol -nodi fied derivatives. 25 30 -16 5 MAY 2044 WO 01/ 32596

PCTI USOO' 30662 Active Agent Di sease and Physi ol ogi cal Effect Gom
hormones i ncl udi ngG owt h di sorders human growth hornopnes (h . Y 1004
r econbi nJ¥A V%8N growt h horrmones (rhGH), bovine gr omﬁPﬁTﬁjéﬁoﬁﬁf_f?és, and

porci ne gmwr%ogﬁ%@gsehegag)y\é QdF\%%‘eE‘?' easinguhgnnones. I nterferons,

i ncluding a, nfection, including and y.chronic cancer and multiple
scl er osi sohpowrdseakidnednposhat &9riseqlki PR PriepaRt iimveRtivh 2 8@aht&d i nsul i n,

i ncl udi ng ,pOr £i e o B ADELRS 1 ROVIIE ve AR <, 285h Ay HRYY 1@GaEDIANt . optional Iy

having counter 1"ons i1ncluding zinc, sodium calciumand anmvoni um
i nsul i n- lairkenefr GwEhng alvorraf ke dgdi ner ahde- | o HERaFi F°* *REFRudi ngThr onbosi s;

prevent i QBPQ%]Véwfdreil%éﬂﬂ%eQeé”m%U n, bl ood coagul ati on hepari noi ds,
der mat ans, chondroitins, |ow nol ecul ar wei ght hepari very | ow nol I
, . AP o 9 % nmol ecul ar
wei ght hepar i Theasemaps + e Mew - AATe Sl &r hfe FRRONEGafTh.2EAYTi t oni n,
i ncl udi ngsat MUV LEPPANOShStndinseasas, of sdweiveebgepar ebne and hunan. bone
Eryt hropoieti nAnem a Atrial naturetic, factorVasodil ati.on
selected bioclogical systems and in an increaséd or improved
biocavailability of the active agent compared to administration
10 of the active agent without the delivery agent. Delivery can
be improved by delivering more active agent over a period of
time, or in delivering active agent in a particular time
period (such as to effect quicker or delayed delivery) or over
a period of time (such as sustained delivery}.
15 Another embodiment of the present invention is a method
for the treatment or prevention of a disease or for achieving
a desired physiological effect, such as those listed in the
table below, in an animal by administering the composition of
the present invention. Specific indications for active agents
20 can be found in the Physicians’ Desk Reference (54" Ed., 2000,
Medical Economics Company, Inc., Montvale, NJ), which 1is
herein incorporated by reference. The active agents in the
+able below include their analogs, fragments, mimetics, and

polyethylene glycol-modified derivatives.
25

30

-16-



-17 5 MAY 2004 WO 01/ 32596 PCTI USO0/ 30662 Active Agent Di sease and

Physi ol ogi cal

Ef fect Antigenslnfect

i on Mbonocl onal

anti bodi esTo prevent

graft rejection; cancer SomatostatinBl eeding ul cer; erosive gast rg MR 2004

Pr ot ease i nhi bitorsAl DS Adrenocorti cotropi nH gh chol est er ol

t

o | ower

chol est eMf 913 adot r opi n rel easi ngOvul atory di sf unct iF&AUEHE0662

hor nonestimu ate—ovul at i-on)—Owt-echhbapor—distunet-en—(to—st+Aul ate
contr acti ons) Leﬁ‘EFh‘fE’ziAﬁﬁnﬂor none- egmli?%ser eaﬁpoghu%stlio\%gglrceﬁq‘easi ng- hor none;
f0|t| |bc: af unf:_tl on stimul ati ng hornone 4 ucocer efifestdaseGaucher| di sease (to
met abol ilze—i-poprotein)—ThrenbepetetinThronboeyiopentaTgrasgti nReduce
i nfecti cr'frPH“E 'Wﬁ@?ap’fcﬂjaﬂﬁts rrggizfégc?lzf'r%la%rs pert ensi on
CrQICI olspc n—iuﬁgﬁaqfﬁ:mtanhofr&jreet i(losH)Vasiopr essi nBed-wetting; antidiuretic

onol yr| sodi um sogi um or Asthma; al |l ergi es di sodi um chronogl ycate);
vanconycﬁ‘?cfﬁ?f‘@t(’_ ¥i OXER r?éofB?O) Iron overload' Parathyroid horjmone
(PTH) , oSteepesesi ¢hcHl seaseseof the including its fragments. bgne -18 5 MAY
7004 WO %11:/03%\:) GOrI?ngrl]'{agJ'San%Sggg%néctl ve Agent Di sease and Physi gl ogi cal

growth hormones; growth

hormone-releasing hormones.

Interferons, including o, P

and vy.

Viral infection, including
chronic cancer and multiple

sclerosis

Interleukin-1; interleukin-Z2.

Viral infection; cancer

Insulin, including porcine,

bovine, human, and human

recombinant, optionally
having counter ions including
zingc, sodium, caléium and
ammonium; insulin-like growth

factor, including IGF-1.

Diabetes

Heparin, including
unfr;ctionated heparin,
heparinoids, dermatans,
chondroitins, low molecular
weight heparin, very low
molecular weight heparin and

ultra low molecular weight

Thrombosis; prevention of

blood coagulation

heparin.
Calcitonin, including salmon, |Osteoporosis; diseases of the
eel, porcine and human. bone
Erythropoietin Anemia
Vasodilation

Atrial naturetic factor

-17-



Ef fect Antim crobials,

i ncl udi ngl nfection including gram antibiotics,

anti-bacterial spositive bacterial infection and anti -fungal agen%qqmqmmn}

positive acting,

anti bi ot

bacteriocidal, lip
i Cs,

opeptidal and cyclic peptid

al

and includes daptomycin and anal ogues thereof Vitam nsVitamn

defi ci enc¥Y@8B¥phosphonat es, i ncl udi ngOst eopor osi s arkfFTAXQY/30662

al endr on

ate_ tiludronate disease; |

nhibhits ostegoclasts etidron

te,

cl odr ong
enmbodi nH
sufferin
| east orn

it e, pam 8FbH# 89¢BY padr onat
nt of the present invention

@n§fig¢e 5 delivery agent ¢

e, s hcadr Bhutielpgicdkan
is a nethogder treating

ofif6GRH™ of the present inv

pl e, one

a patient
sul in and at
ent i on.

Fol | owi 1
dosage U
t he ager

FoABTI SHA! AL IEEL i 5E actTVv
nit formis taken up into t

t isreadily assessed by

CraA@eBiedt @3t AdiekBEon;COM
he circul ation. The bi oava

ffng a known pharnmacol o

position or
lability of
gi cal

activity
hepari n,
Al t er nat

JoMa tPsddrgRd, & g an fncre
or a decrease in circul ati

ely, the circulating levels

neasure
OF THE H

PALEELYd Ynnidots
PREF EMBODI NENTS The f

(M

i nventi @
ot her wi S
for

Adpenererticpiygriat i on. Al
e indicated. 5 Proton nucl

t he_conpounds listed bel ow wer

B M Pl aed CTOHISipg 11 Me
ng calciumlevels caused by
TR Tcti ve agent itsel

pghhschelesfeveh By wevght u

ealo188a0ehic resonance (1H
e conducted on a 300 NMHz Br

caused by

cal ci tonin.
f can be
DESCRI PTI ON

t he

nl ess

NMR) anal yses
uker

spect r olfapdetsiopgndf $ke@synI sul f oxi

ot her wi S

SokRdisated. 10

e d67 Tercting §8P vent

stimulate ovulation)

Oxytocin

Labor disfuncticn (to

stimulate contractions}

Leutinizing-hormone-
releasing-hormone; follicle

stimulating hormone

Regulate reproductive

function

Glucocerebrosidase

Gaucher disease (to

metabolize lipoprotein)

unl ess

Thrombopoietin Thrombocytopenia

Filgrastim Reduce infection in
chemotherapy patients

Prostaglandins Hypertension

Cyclosperin Transplant rejection

Vasopressin Bed-wetting; antidiuretic

Cromolyn sodium (sodium or
disodium chromoglycate);

vancomycin

Asthma; allergies

Desferrioxamine (DFO)

Iron overload '

Parathyroid hormone (PTH),

including its fragments.

Osteoporosis; diseases of the

bone
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Exampl e

1 -

Conmpound Preparation
hydr oxi de (8.82 g, 157.2 mmol) was ground in a nortar
added to a 125 niL Erlenneyer flask 15 containing 60 nL of dineb

until

Preparation of conpound 1. Potassium
powdereﬁh t hen

sul foxide. The resulting m xture was stirred for 5 mnutes, after whi ch
time 5.3%QP1 33963 rrrml) of 2'-hydr oxyacet ophenone wa PCEHEMPOEE e ni xt ur e
was sti r+ed—an ﬂuurt.“na. +5—-fut B e, e Y 9 (25.1 mol)
of 4- (bronnnethy? %@ﬁzo?c aci d was 3 gééﬁ%g Feaction was 20|stirred at
room tenperature for about four hours Di stllﬁédecmater (200 nL) was added
to the brewnr-—react a7t hbi i@ wayg cooled to 00
C. COnceﬁFFﬂTﬁﬂgﬁgaE%ounc%y%ré%hlorlc aei l %? g %ntll the pH of the
sol uti or awasbf&nm¢B 5anfmm®ap961Mdiﬁng Qﬂ;htEWQMQQCEﬁﬁMaéc%@EPQﬁ}OQS filtration
and recr aII nh%gt§o&%%khanol:mater) to give 3.59 g|(52.99% of a
| 'i ght bn mder t: | 170.5-172. 0C. Conbustion gnal ysis: %
71.10 (cabeic@ve aielﬁd,(found) %t 5.22 (calc'd), 5.25 (found). 1H [AMR
Anal ysi g: 6-DVBOQ) ,: 5. 13.0..s, 1H 8.00-7.97-, d, 2H 7.64 30 7.59, m
3H; 7.55Pf?ﬁ@fm&l%m;ﬂﬁ%ggg?%i d 1H 7.07-7.01, dt, 1H H.33, s, 2H;
2.54, s,|a3H. cy@0cSpkANidQ04 WO 01/ 32596 PCT/ USQO/ 30662 Conpourlds 63, 62,
and 64 ar.ed thisqfethod using the appropriate stgrting
naterialan% ?H’ qg’a%%¥dbr%ate starting materials. Conmpound 3. Melting
poi nt : Eﬁa@ﬂdmyibmbustanﬁioggeanalyS|s: %C, 69.62 (calc'd), 69./91 (found);
% 8.53 . gggéf 8.28(found); 'H NWR Anal ysis: (d6- DNBC» g 12.0, bs,
1H, 7.9, g 7.0 d. 2H 4.0t 2H. 3 0 g, 2H 2.2 2H 6 1.7, p,
2H, 1.5, vpta@hs 1.35, m 6H 1.05, ﬂPiSPPn‘%ﬁﬁﬁHﬂHHGSZ Nbltlng poi nt :
125-129¢ - ste9pPAb(GakRd BhgeBts 91 (Tlound); %
7.97 (d ) Anal ysis: (d6-DVBO):. 8 14.0, bs, 1H
7.9, d, |2Bendré@mted, tg}udmnene t 2Hilsza5¢2f Ié‘hl%H'»S osterclastsyy ' 1 7, p,
2H, 1.5, MNofl und 64. Melting point: 62-65C. Conbustion
15 analye%ldggﬁ‘ o oh al S’d) 89, 32 (found): O 7. 91
pamldronate, olpadronate, 'and
incadronate
For example, one embodiment of the present invention is a
method for treating a patient suffering from or susceptible to
diabetes by administering insulin and at least one of the
5 delivery agent compounds of the present invention.
Following administration, the active agent present in the
composition or dosage unit form is taken up into the
circulation. The bioavailability of the agent is readily
assessed by measuring a known pharmacoclogical activity in
10 blood, e.g. an increase in blood clotting time caused by

heparin, or a decrease in circulating calcium levels caused by

calcitonin.

agent itself can be measured directly.

-198-

Alternately, the circulating levels of the active



(calc'd), 7.97 (found); 1H NMR Analysis: (d6-DMSO) 8 12.0, s, 1H, 7.5, d,
1H, 7.4, m 2H, 7.19, dd, 1H 4.02, t, 2H, 2.55, s, 3H 2.2, t§ MAHOL. 7,
p, 2H 1.5, p, 2H, 1.3, m 6H 20 Conpounds 66 and 52 were al so nade by the
met hod used to repare Conpound 1, replacing 2'-hydroxy-acetophenone wth
t he conﬁﬁgﬂﬂi"qs?‘gt ed in parentheses: 66 (phenol), and BA/UABI6EY| ami de) .
Conpound 66 Mel t| ng_poi nt 219 221C Conbustl on 25 analysis: % 73.67
(cal c' d) AP (FodRd = TR R ETE CIUR , 5.22 (found). 1H NMR

Anal ysi s: (dGTﬂVBi@)llowﬁqé.?ermp'ﬁes J.].Husﬁra&% tde dentidy widho2d, 7.30, m

2H, 7.01, 6. nd 52: Meltin oi nt:

24> 543C LEOBLLE onk AP Al YET 81 V0 B165-08T Ao STESHIAC (1 ound) . % H
4.86 (calnaiditedt. 79 (found); % N 5. 14 (cal c'd), 4.78 (found) '"H-21 5 MAY
2004 01/ 32 96 PCTI USOQ' 30662 NMR Anal S 13.0, 5, 1H
7.97, Véo EoAPn 88C§ealﬁ4ma‘?“%"ztl° F§S°N3% 2 ?55%9@ Y?e% Olhs, 1M, 7. 44,
dt, 1H, t?\elzomphunlibl 1¥stxd, beloWHerb. adﬁqdus;:eal-dm & Boep&rzasmk‘en)f conpound

2. Potassiu r n a__Jmortar until
powder ed, *FEfish me&&édu?b'gga d%ﬁlggyﬁ’f_ I?Pllgér:%e%/eem?%s?gy Cont ai NG 80 nL of

di met hyl wukboxitteranse Siridcgtédb0. 3 nmol ) of catechol. The resulting

m xture was stirred for 45 10 m nutes, heating slightly to 35C. The dark
m xture was treated with a solution of 6.94 g (40.7 nmol) of 4-

(chl arfonet hyl ) benzoic acid and 30 m of dinethyl sulfoxide. The reaction

was sti rrEe(g gi rloom temper atup e jag cafput 17 hours. Acidification w th 4%
aqueous olid to devel op. The solid was

col l ected by hdptarraltltom of Rewpeuntdaflli zati on from ethyl acetate/ et hyl
t-butyl etheg S r t aphy yu h es/ et hyl
acetate/ 1% aceé%%éggﬁg ﬂggxékgaﬁt %9 \r/rglsgg5 ounci %ggg%%\ﬁl tﬁ%eaansol id (1.10
g (11% yimeirtizy . uri Lt pﬂ‘giqsmdnt theg@d;d;efso;o Eol&ﬂﬁuﬁfiwea’ﬁﬁl sk T 68.85
(cal ¢, d) ’coﬁg grg n(qf e4ngh ’ofb‘ﬁHmethAYlgéu(f:ﬂlged) ThAe' %g(s{lpﬂ )ml;g-ﬁrMNR Anal ysi s:

(d6 1" 9. 03 2H 6.95, dd,
was stlrred for 5 mlnutes, after whlch tlme 5. 35 g (39 3 mmol)

of 2'-hydroxyacetophenone was added. The mixture was stirred
an additional 15 minutes, after which time 5.3% g {25.1 mmol)
of 4-(bromomethyl)benzoic acid was added. The reaction was

20 stirred at room temperature for about four hours. Distilled
water (200 mlL) was added to the brown reaction mixture, and
the resulting solution was coocled to 0° C. Concentrated
aqueous hydrochloric acid was added until the pH of the
solution was about 5. The resulting solid was collected by

25 filtration and recrystallized from 50:50 (ethanol:water) to
give 3.59 g (52.9%) of a light brown powder. Melting point:
170.5-172.0°C. Combustion analysis: %C: 71.10 (calc'd),
70.81 {found); %H: 5.22 (calc’d), 5.25 (found}. H NMR
Analysis: (dsDMSO): & 13.0, s, 1lH; 8.00~-7.97, d, 2H; 7.64-

30 7.59, m, 3H; 7.55-7.49, dt, 1H; 7.25-7.22, 4, 1lH; 7.07-7.01,
dt, 1H4; 5.33, s, 2H; 2.54, s, 3H.

-0~



1H, 6.83, dd, 1H 6.78, td, 1H 6.70, dt, 1H 5.18, s, 2H 25 Conmpound 79
and 59 were prepared in the sanme manner as in Conpound 2. Corrpcsugg é&
Mel ting point: 176-8C. Conmbustion analysis: % 65.69 (calc'd)

(found); %+ 5.15 (calc'd), 5.00 (found); 1H NVR Anal ysis: g}dG DVSO) :
13.0, 30“&01!314%6 8 7, bs, 1H, 7.9, d, 2H 7.6, d, 2H PGT@SO"&’ 662H, 6. 75

in, 2H 6.7, m 5. 85, dd, 1H.
D5 B Y S00PmAE O fg‘sggﬁpéﬁguééﬁﬁﬁgéﬁ% %ﬁgg;%"? i ng point:
164-7C. Genmj&meoappﬂojﬁilyisessta%:lnr?ma@&r(@ai @'ldy,thmamsrqﬁreaﬁa); % 4.72
(calc d), 83 (fognglj?; 51H NMR Anal ysis: (d6-DMSO): 5 13.0, bs, 1H, 10.5,
s, ’7" B9 PGSy oH 7.6, d, 2H 6.9, 5d, 1H 6.75, m 2H
6. 7 m 1H Sedhpolifd €3; 5Mé)lt1inl@,pdi-ﬂ\,t :491-94°@d, Cbebustid®, dd, 1H.

Pr epar ati on_ of _conpound Cqnpou rchased.from Lancast er
Synt hési gnphysis:( ﬁdhaanMNF-ﬁalﬁr ggarg;'t |9gn¥\P 40 f’rp%ﬁn? £ 15 A 200 nL round

bottom fl 6has gefhnih t PHlAMR MBaf ¢siLquil &E)—DEEODO\ECIEZ erl pet assi um
hydr oxi deggﬁ%wﬁldo mL of S:Mrreth I sul f oxi de._ This 'Q(J“ ggf was stirred at
10

room t enpér al e df oRHE 7-Birndit F 8- Bertzy Pk ybflends frequiv.) was
added foéh.y\%q L;ITTYEdIZ’:H eI1y5 Y. agﬁlti aR of, eyl s bromphept anoate 20 (14.6
[

m, 1.5 )‘Th% resul'tih uti'on'was stirred at roomtenperature for
1 hour. The r 'ﬁa meQne:.mspopmw ede'ﬂIZﬁ 200 Gembp$tidinsti| | ed water and
extracted wit | e he genbi ned organic

| ayerld weralyhish wﬁghe%g 4 ﬁc?ﬁrt g?{ aérnlhg ‘H‘%‘Z (5% n each) and

concent ra(tcggc. hhi g, bhqpfc;ﬁn\w$ tHhgr pma$§gjsved(dnnm26) mﬁ b?.&queous

met hanol . Soli d 'sodi um _hydr oxi de g é led and the
resul tings,sdiuti-dn i?\aszﬂweat et t% '(5C4f P‘ sl s E‘IZHe i Xt'ure was cool ed
to room tepperat yye ang, thezpptihanop, ewapors,.ed, dine 30 aqueous | ayer was
extracted W th 150 nmi ether, then acidified t c? 2 wth concentrated
aqueous hydr oCdupemind G del¥hes point: 62-65°C. C mbustTon

15 analysis: %C: 69.06 (calc'd), 69.32 {found); %H: 7.91
(calc'd), 7.97 (found); 'H NMR Analysis: (de-DMSO) & 12.0, s,
1H; 7.5, d, 1H; 7.4, m, 2H; 7.19, dd, 1H; 4.02, t, 2H; 2.55,
s, 3H; 2.2, t, 2H; 1.7, p. 2H; 1.5, p, 2H; 1.3, m, 6H.

20 Compounds 66 and 52 were also made by the method used to
prepare Compound 1, replacing 2' -hydroxy-acetophenone with the
compound listed in parentheses: 66 (phenol), and 52
(salicylamide) .

Compound 66: Melting point: 219-221°C. Combustion

25 analysis: %C: 73.67 {calc’d), 73.70 (found)}; % H 5.30
(calc’d), 5.22 {(found). 4y NMR Analysis: (dgDMSO}: & 13.0, s,
1H; 7.97, d, 2H; 7.57, d, 24; 7.30, m, 2H; 7.01, m, 2H; ©.95,
m, 1iH: 5.19, s, 2H.

Compound 52: Melting point: 242-243°C. Combustion

30 analysis: %C: 66.08 (calc'd), 65.74 {(found): % H 4.86
(calc’d), 4.79 (found); % N 5.14 {calc’d), 4.78 (found). 4

-21-




aqueous | ayer was extracted with ethyl acetate (2 X 300 nL), -23 5 MAY 2004
WO 01/ 32596 PCT/ USOQ/ 30662 filtered and dried to give 19 g of 5 MAY 2004

(2- benzyl oxyphenyl ) 7-oxy- heptanoic acid. A slurry of

(2- benzyl oxyphenyl ) -7-oxy-heptanoic acid (19 g, 58 mml), 150 nL of et hyl
al cohol , é‘p my of palladium S black was prepar ed@0I%eEed in a Parr
autocl ave. The reaction vessel was pressuri zed to 100 psi_. with hydrogen.

The i xtYReAvEysd67 r FBaPEIOI508 F010: 197 hblir 4 2Theélpaiti ati’om RBs “filtered

and the filtyage goncant raged 4,024t Ve dd)eppr odyct . as, «&,pake yel l ow solid.
The crude materi al s purified by 10 silica gel chr'omat ogr aphy using

30- 60% efhyl: abettdt e7m§£aﬁeslﬂ'a§ éf’ue’ﬁt 2o give 5 g (42% of

(2- hydr oxyphenyl ) -7- oxyheptanoic acid as an off-white solid. Melting

poi nt: 47- 50C. Conbustion anal ysis: % 65.53 (calc), 65.12 (found); %
7.61 @cawmﬂﬁ‘—%: 238 (calc), 15 238(found). 1H NMR

Anal ysis: (d6sJIMEQ um dkdxOde S(9. 8k g 8.186 mbel)lkas 6giknG. BH,a m 1H;
6.80-6.87, m 3 H t, 2H 2.21, t, 2H_1 H155125
m 6H. ZG‘OPF%%HF-OW‘G*“EF&‘/BOW ?g&% f(?oanpsfg\} g %o“ieg s was char ged
with 22. Qogt{3hinRq9d Vim) d'ffdirﬁeﬁﬁﬂuysglmmdepmtcasasﬁmng hybdr. Gxnml:dJand 100 niL of
di met hyl sul foxide. This m xiure was,_stirred trregcffor 5 mnutes.

Cat echol °€153tehodqui P9 tRALL Hdde B ¥ B1i%0Wed 3 R4ty by ethyl

8- br 9'3009&%9@49}1(9%1 1sllgﬁ% \tb- 394, S ﬂ%‘lﬁabk%t&@buﬁdwn was t hen
stirred at 25C for hour s stilled water (100 ) was added and this

sol ut i on twaatekatisd @OSCSS’GlP@)rOfZ 6ndfrs. (4Phé Tﬁ%’u?’é vas cool ed, acidified

to pH -- (%h%fé&n&‘ﬂ%?Eﬁﬂz%tléda@ml%ﬁuswlym eﬁhdiﬁreltﬁyacmdfoamleso extract ed
with ethyl acetate (300 nL X 2). The conbi ned ganl cst\l\ﬁae dried over

nmagnesi ufhguf$adté onf ¥t g shd &t feo™ s‘i:ﬁ"‘?gﬁ?t'ér\?a Fatsy e crude materi al

was puri fyogds by Ao&él51Mﬁoaoﬁ&hvm0a¢%96hﬁﬁﬁcﬁ$6ﬂﬁwﬁﬂ saldecla gel

0
chr Orlrl%t O%r 23{]};& utsoI ggvgloopfso 4 et h%llgcggsatc%/ltfeé(tae%e%y filtration.

Recrystallization from ethyl acetate/methyl t-butyl
ether/hexanes and flash chromatography using 70% hexanes/ethyl
acetate/1% acetic acid, as eluant, gave compound 2 as a white
solid (1.10 g (11% yield)). Melting point: 196-198°C.

20 Combustion analysis: %C: 68.85 {calc’d), 6B.60 (found); %H:
4.95 (calc’d), 4.82(found). 'H NMR Analysis: (d¢-DMSO): 3
12.96, s, 1H; 9.03, s, 1H; 7.97 d, 2H; 7.61, d, 2H; 6.95, dd,
1H; 6.83, dd, 1H; 6.78, td, 1H; 6.70, dt, 1H; 5.18, s, 2H.

25 Compound 79 and 59 were prepared in the same manner as in
Compound 2.

Compound 79: Melting point: 176-8°C. ‘Combustion
analysis: $%C: 65.69% [(calc'd), 65.53 (found); %H: 5.15
(calc'd), 5.00 (found); 'H NMR Analysis: (de-DMSO): & 13.0,

30 bs, 1H; 8.7, bs, 1H; 7.9, d, 2H; 7.6, d, 2H; 6.9, d, 1H; 6.75,
m, 2H; 6.7, m, 1H; 5.9, bs, 1H; 5.0, m, 1H; 4.1, dd, 1H; 3.85,
dd, 1H. '
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as eluent. The desired product was collected and dried to give 6.6 g (19%
of 8-(2-hydroxyphenoxy)octanoic acid as an off-white solid. Melting point:
60- 64C. Conbustion 5 analysis: % 66.65 (calc'd), 66.65 (found) gﬁgA ﬁmEQ
(calc'd), 8.10 (found). 1H NMR Analysis: (d6-DVMsO: 8 12.0 s, !3

1H, 6.90-6.86,01m359dH, 6.80-6.76, m 3 H, 3.92, t, 2H Zyaicmgwﬁg@
1.75-1.66, in, 2H, 1.56-1.29, m 8H Conpounds 4, 35, 38, 92, and 98 were
al so prepared byompOuidlis. rremq;qngswﬂut hesapPEOPIdabessia ting material s.
Corrpound 4. Mel ting poln ustion analysis: % 61.22

(calc' d), 61"B2EfGandyS: %DH3% (fé(lEa?’c' o'l')‘J 18 6! Epne bUunid):. 41H NVR Anal ysi s:
(d6- DIVBO) &anz: Hy,s4. 8]3—|(f8m7c5),, 18 NMAHANGL PErh. 8(de-mMsdH, 6. 83:-6,. 68, m 3H

3.98, t, 1, 1. 2 nd 35 I i ng point:
77- 80C. Co LIstl?lOnw;%al %si s %si g‘?‘(’ca[c g‘) 82 (foUn (Vé

8.33(cal®' dJ, B:3%(Tound) 2H1H NIVRmAnJaH iy Si-8: 1:(316-15)\/80)0 & 11H; 94 ls, 1H;
6.96-6.85, i, 14kl 3399444t 2H 3.74, s, 3H 2.23, t, 20 2H 1.72-1.65 m
2H, 153148’ m 2H 1.39-1.29, m 6H Conpound 36: Melting point:
75-76C. Conbustion analysis: % 65.29(calc'd), 65.42(found); % H 7.53
(calc'd), 7.47 (found). 1H NMR Analysis: (d6-DMsO: 5 12.0, s, 1H 11.9, s,
1H, 7. 35, ty 1H, 6,56, dd, 2H 4304 t, 2H, 25 2.55, s, 3H, 2.27, t, 2H
1.79--1.70,E58Pa5pkian of pogpound 3.1 ') 45.1.37, in, 2H 1.32-1.14, m 4H
Conpourih 92: I\/bk:bmp@npnenhas m}c8€seccdmbmstarmastaﬂaiyymshes150/@hc63 89
(calc'd), 6@,%9 gfo %t 7.74 (calc'd), 7.72(found); 1H NWR Anal ysis:
(d6- DVBO) : 30 2H, 6.95, in, 2H, 6.85, in, 2H 3.9, t, 4H, 3.0,
q, 2H, 2.2, t, 4H 5 1. 7, p, 4H 1.55, p, 4H 5 1.4, p, 4H -25 5 MAY 2004
WO 01! 32596 PCTI LI SOO' 30662 Conpound 98: Melting point: 75-77C. Conbustion
analysis: % 63.16 (calc'd), 62.81 (found); %1 8.01 (calc'd),

8. 17(f ound)BregRralion ( (qfapﬁmm““dqs% (found). 1H NVR Anal ysis: (d6-|DVSO)

8 12.0,15, 2H % 660 i rbbha hABomSiLabld wad c%;a@&ec? wvith m.8K (3.9, m 4H |

2.14, t, 4FLqJ£v?loflghwdiﬁed]bé%%ésgués ydroxlé% and 100 mL of dimethyl

sulfoxide. This mixture was stirred at room temperature for 5
minutes. 2—Benzyioxyphenol {10 g, 1 equiv.) was added
followed immediately by addition of ethyl 7-bromoheptanocate
20 (14.6 mL, 1.5 equiv). The resulting solution was stirred at
room temperature for 1 hour.
The reaction mixture was poﬁred inte 200 mL of distilled
water and extracted with 5 X 100 mL of methylene chloride.
The combined organic layers were then washed with water and
25 brine (20 mL each) and concentrated. This liquid was then
dissolved in 125 mL of aquecus methancl. Solid sodium
hydroxide (3 equiv., 3.7 g) was added and the resulting
solution was heated to 80°C for 2 hours. The mixture was
cooled to room temperature and the methanol evaporated. The
3¢ agueous layer was extracted with 150 mL ether, then acidified
to pH ~ 2 with concentrated aqueous hydrochloric acid. The

agueous layer was extracted with ethyl acetate (2 X 300 mL},
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Alternate Preparation of Conmpound 7 10 A 500 nL Erl enneyer flask was
charged with 28 g (4 equiv.) of powdered potassi um hydroxi de and 400 nL of
di methyl sulfoxide. This mxture was stirred at roomtenperature f

i nut 2-B I h | (25 1 iv.) dded d foll d?MAZUﬂ&
m nut es. 2-Benzyl oxypheno g, equiv.) was added an ol | owe

i medi at éV?“H%”éddi tion of ethyl 8-bronpoctanoate 15 PGWUBY306E2 2 equi V).
foact| on HATIF teb BTot 1S 200 R of UGV rTTE WAl o 44d heat ed fo
80C for 3hémumeicTigisl.m xture was then acidified with concentrat ed aqueous
hydrochl oric p r.oxi mat el n _of.f - whi olid

preci pitated. %.THQUEPY OIf lél-|2 enc%' ?%ﬁhe&y ié%aun’? i orlactf“(;)lnCI gn allowed to
dry overqi ¢i#t mablyodhot ehp@ &tttme dlrohatu@ndThel med exfi pblleas uthen

esterifie o e c [ t han and 5 nL of

sul furtgc g%%o%( % Egs]!e%’%é‘%gen 4 8& lorl't\élI g%réllg\\}géﬁgeve 3% The m xture was
cool ed andeasttipactetkeali t«hs at:tqplsuac&tcatte BO& p540@1¢’rL hydrm@eh Ov&hemagnesi um
sulfate, fjltered and evaporated to give the neth in quantitative
Jlel a. CTHEM e ES (i SRS Tnel Giteof VPR aBiembabf SUHaRGT © and m xed
Wi t hhl % of 1 Q% padd Et@heUElDtn:a&@t Ewﬁ@drﬁﬁfdﬂlﬁ girtuh&heSgarmadtuaedwas pl aced
in the Parr gutoc]ave. r tion, vesse was then pressurized to 200 psi
with hydr'?)d’éﬂ ‘ft’ef@lb‘gen sCHidG OPESTRAd 487 RS éFSSWC for 18 hours.
The -26 551\114&2@914 d%oﬁiﬁ&@&@ﬁypﬁiddsme@ﬁﬁihpalAdﬂilaﬂmm&nfetsl tered off
and the f| | trate_concentrated h deb a ed product. The net hyl
ester was sap}BﬁF'I"lteodgdé'Fn %d“égbf sdg ﬁ’hﬁ? L’ 400 mL of nethanol, Y
and 50 nloxfhepatesic Beed5asdnubit brwhiae h@.‘aitded Me)ltﬁﬁx@ potntond@7hour, and then
allowed to st| r at ampbient tenperature qvernight. The net hanoI was

evapor at et "CAn CéﬂﬂEﬁ”‘FFb%Pnfé@Sg{ oftChat er3wdS Hdde 8% bt ErENd Yqueous | ayer

aci di fi edsi bheconsartr at egb aguegus, hydrgehl gggcicae)d to a pH of 2. The
aqueous phase was then extracted with 10 et hyI acetate, 3 x 300 nmi, dried
and eVapo3(@gurd) gi vé litfe Anphydiet: midePMEP)” Pht2 Gude Mt &r-ifal was then

purified by 51 ki ga 98k, GAr a8t @I ARNY7USA,NG RO0-$B4% el hyl; acgiat el hexanes,
t, 2H; 1.72-1.67, m, 2H; 1.55-1.25 m, 6H.

20 Preparation of Compound 7.

A 200 mlL round bottom flask was charged with 22.9 g (3
equiv.) of freshly ground potassium hydroxide and 100 mL of
dimethyl sulfoxide. This mixture was stirred at 25°C for 5
minutes. Catechol (15g, 1 equiv.) was added followed

25 immediately by ethyl 8-bromooctanocate (34.2g, 1 equiv). This
dark brown solution was then stirred at 25°C for 2 hours.

Distilled water ({100 mL) was added and this solution was
heated to 85°C for 2 hours. The mixture was cooled, acidified
to pH ~ 2 with concentrated aqueous hydrochloric acid, and

30 extracted with ethyl acetate (300 mL X 2). The combined
organics were dried over magnesium sulfate, filtered and the

solvent evaporated. The crude material was purified by
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as eluent, to give 22.24 g (71 9% of 8-(2- hydroxyphenoxy)octanoic acid as
an off-white solid. Melting 15 point: 65-68C. Conbustion analysis: %
66.65 (calc'd), 66.98 (found); %t 7.99 (calc'd) 8:22 (found). E-MAM@
Anal ysis: (d6-DVMBO): S 12.0, s, 1H, 8.8, s, 1H 6.90- 6.87, X

6. 80- 6. 67V0?H32§?ﬂ 3.94, t, 2H 2.23, t, 2H 1.73, p, PEMUSGU96821 29 m 8H.
20 Conpounds 5, and 72 were al so prepared by this nethod using the
appr opri ast*eh§f‘aﬁll ﬁé‘rﬁlﬁi"‘e‘}qréPEYdﬁfﬁaui‘g'@- 5%/11 A5° P E* 85 3C,

Conbust i a4 anakysi SThe‘V&‘esﬁédZﬁrc(cnﬁltha:k) cobde &Gl antic)riedo b 7. 19(cal ¢' d),
7.00(found). H NVR _Anal 8.80, 25 bs, 1H
6. 90- 6. 859y 1?|g d1960 Sog” gh%‘iﬁ“é‘,%zimf}“zﬁﬁmécz%‘:ﬂ? Yh 1.76-1.67,
m 2H 1. 6d-{nbe d91idH Mlelf&&n& Adnem aiﬂeq*’cCorrp@met&onlvbl tl ng poi nt :
54-57C. Conbustion anal gm s: % 68.55 (cal c d) 68 78(7f ound % H

8. 63( cl cand)lysig: 43‘(3f‘0u &1)65 iFﬁm)AnéWsﬁé oyrys 8 8, bs, 1H

6.92- 30 ’ 71 : t aot H; 1 75-
e o %ﬁ% rafl) 189§f<§§1de K %R%E(al?s?sﬁ (g%—é%lljlﬁo? %412%('3 t5|2ng soi i

58-60 C. GonBubtizn 1H276 EMYBQOM WO (418926 9% . PTT/ US00 33086 % anal ysis: U

69. 36(cal g, d 12¢fo 1 Yo Hp 0 a 8g$9 (found). 1H NMR
Anal ygis:ﬁi('d%if)f/%@%g GngE) 16{%5 ,28 1;@3 !lczgj) 6,8% g}H; u3.%93, t, 2H;

2.20, t, 2H Cofpbuntis6d, IH. 3B, AR ;semi %wem a4|£10 preparegsby 10H, 5

Preparat i 0 , L €d0i41% .0, 191.1 nmmol) was
gr oufl1 mtqlgs &r% JH)Q%EIS gomg%@lg%%ggg%%%}ao al 2150 m. round bottom 10

flask contai ncagpcﬂﬁ;drru ofMaiitlxea; hydinsul §or6i6tie. Thebusadeghtdmgysid xt ure was

stirred faor ut es, . af tlne [ 4 ,Smml) of

2- hydr oxyaccet Sg]h%noﬁé nas C}) éihﬁzc{} |at eF} gjfs (% ZC d by 24.04 g (95.7
mrol ) of ethykodndr. ont}pmngﬁ@ms]'hmspmn oh Masg, sﬁ; rm{eda ats,room
tenperature for one hour. 15 The orange reaction_m xt poured into
200 mL ofs-dildfi $1%5wa er™ ttHent SdrfabTed f e IPRestwi %g%l’nt (total)
of methylenenchi oyg-degg The euganic |ayers were washed wlth

Compound 35: Melting point: 77-80°C. Combustion
analysis: %C: 67.65(calc’d}, 67.40(found); % H:
8.33(calc’d), 8.37(found). 'H NMR Analysis: (deDMSO): & 11.9,
s, 1H; 6.96-6.85, m, 4H; 3.94, t, 2H4; 3.74, s, 3H; 2.23, t,

20 2H; 1.72-1.65, m, 2H; 1.53-1.48, m, 2H; 1.39-1.29, m, 6H.

Compound 38: Melting point: 75-76°C. Combustion
analysis: %C: 65.29{calc’d), 65.42(found); % H: 7.53
(calc’d), 7.47 (found). 'H NMR Analysis: (de-DMSO): & 12.0,
s, 1H; 11.9, s, 1H; 7.35, t, 1H, 6.56, dd, 2H; 4.04, t, 2H;

25 2.55, s, 3H; 2.27, t, 2H; 1.79-1.70, m, 2H; 1.55-1.48, m, 2H;
1.45-1.37, m, 2H; 1.32-1.14, m, 4H.

Compound 92: Melting point: 107-8°C.  Combustion
analysis: %C: 63.89 (calc'd), 63.98 (found); %H: 7.74
{(calc'd), 7.72(found); 'H NMR Analysis: (de-DMSQ): & 12.0, bs,

30 2H; 6.95, m, 2H; 6.85, m, 2H; 3.9, t, 4H; 3.0, q, 2H; 2.2, t,

4H; 5 1.7, p, 4H; 1.55, p, 4H; & 1.4, p, 4H.
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two 50 nL portions of water, then concentrated to give a bright yellow
liquid. 20 The |iquid was dissolved in 25 nL of dioxane. Aqueous SSﬂ@dﬂﬂ
hydroxi de (1N, 20 nlL) was added, and the resulting liquid was sti Bnd
heated (65C) for two hours. The reaction m xture was cooled to 0C,
acidifie@Y31 with concentrated aqueous hydrochl SCTUSHIE2 t hen
extracted-with 25 two 100 m_ portions of ethyl acetate. The organic |ayer
was concent reR®eUPe ¥ ve "5 BITGRE Y I7(§‘W“"Z)|CIy TG Ohas  crystal | i zed

wi th net haRelswat esc( lgslhe (hen weerystaal likgadh) ;onge aviotth met hanol @ wat er
(1:1), and once wi th nethylene chloride: hexane%Mgl 4@ to1 |ve 5.70 ¢
(43.1% dFaécg%ﬂeBsé?y@q“&\)vt%ﬁ ‘off 2w Al €6t i .0 MEFRYISY - poi f“ 71. 5- 73.5c.
Conbust i Si 9 9. al 775 (fund) 5 0 d, 97 (calc'd),
8. 04 (fo%ﬂé?y sy E/%A@gogsgizggbsc @){5 ?6%0 '( ﬁ{u 4525‘3 \1/\0 01/ 32596
PCT/ US00/730862- 2112m0 3K, 318y W IR A4l my %521 Gélt r1|!4|,H 711¥- d, 1H, 7.00,
dt, 1H 4.09, ., 13H 2.52, s, 3H 2.20, t, 2H 1.78, p, 2H 1.46, m A4H
1. 32 AH" 5 ‘Conpounds 9, 10, 11 and 71 were al so prepared by this

met hod using the appropriate starting materials. Conpound 9: Melting point:
94.5-9C. Conbustion analysis: %C 64.85 (calc'd), 64.81 (found); %H:

6. 35 (calc 6.30 (found) OMHz, d6~-DMSO): S 12.0 (s, 10 1H),
7.58, ddAb gﬂﬁeﬂprﬁp raﬁﬁ"“?‘?ﬁwﬁa““cﬁo 7.0, dt, 1H 4.15, t, 2H 2.55,

oty T LT,

s, 3Hp 2. 45 A S@HmLZEﬂlerﬂ,eyQH f1GeRpwamndhiBgedviithn2f moi(At: 76- 7C;

Conbustion anal ysi s % C 66,09 | ¢' d),.. .65, f ) s 2a.h

6. 83(cal &}V 6°fap°f?ﬁF§‘df°tiﬁ1N&}R€¥‘§%|)\‘/EE,a‘tﬁ€é&@dg# E&Gdlf.(%@,yldd, 1H, 7.5,
dt, 15 1Hul7odhie.ddThidmiztOre dias dtirrkdlattro@HteRpdHituge BH 52. 3, t, 2H
1.8, dp, 2H 1.6, .d g poLDt . 444- 45 Conbustion
anal ysi s™ %f’ 67 gé?%‘glox'ylggmgqé%l%f%%é %H 7&1 25 (calc'd), 7.26
(found). £bldldidd (ﬁﬂem.-izt;el%bﬂ\mptl@n 16X, @th}sl Stiromo®gandgte 20 1H, 7.5, dt,
1H, 7.5, 1H, 1H;,. 4.1, Sas Shrredld t, 2H, 1.8, p,
oH 1% ‘Sq T é48“"1‘” 2H e ¢ S“Etl@?fgu Tting point: 61-63C.

Conbustl maomneémrstu%fcﬁlzml(r@al c'd), 61.69 (found); %1 6.66

The reaction mixture was poured into 200 mL of distilled

water and heated ﬁo 80°C for 3 hours. This mixture was then
acidified with concentrated aqueous hydrochloric acid to a pH
20 of approximately 2. An off-white solid precipitated. This
solid was isolated by vacuum filtration and allowed to dry
overnight at room temperature in vacuc. The material was then
esterified by reacting the crude acid with 1L of methancl and
5 mL of sulfuric acid and subsequent heating to 80°C overnight.
25 The mixture was cooled and extracted with ethyl acetate 3 x
400 mlL, dried over magnesium sulfate, filtered and evaporated
to give the methyl ester in quantitative yield.
The crude ester was then dissolved in 450 mL of ethanol
and mixed with 1 g of 10% palladium on activated carbon. This
30 mixture was placed in the Parr autoclave. The reaction vessel
was then pressurized to 200 psi with hydrogen. The

heterogeneous mixture was stirred at 50°C for 18 hours. The
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(calc'd), 6.59 (found). 1H NMR Analysis: (d6-DVMSO: 5 12.0, 25 br. s, 1H
7.13-7.30, m 2H, 6.94-7.02, m 1H 3.98-4.02, t, 2H 2.17-2.22, t, 2H
1.65-1.72, m 2H 1.28-1.52, m 8H The follomnng conpounds were aj May 200
pr epar ed this nethod, repl acing 2'-hydroxyacet ophenone with the
corrpound“f)‘g‘”}m%”ﬁed in par ent heses: 18 (2- propenyl phendC/USHE0662-
nltrophenol 2-ace 26-29 (2- hydroxypropi ophenone), 32
(et hyl <3 ﬁé?f’r%{ft patate gpgé’”% ‘f\ﬁfﬁégér CANB° BT RO8S PCT/ US00/ 30662
met hoxy- z;lhydtma()&e&@ﬁrzpp&nﬁa{opeaduceorrpounds 18 and 20 were further purified
by col um chrgmat o usi ng_50%.et hyl, acet ate ine hexanes as the el uent.
Conpound 18: @@Tﬁﬁgb gd%her oK §f&°nﬁ%ﬁﬁh§?%n 6}'IOSQ"anaI élslg %C: 73.88

(cal c'd) hy?iBozBEde(f@mdﬁlL c%—lmeeha?rfbl (zad &0dnl. & Wtéioun‘tﬁ 1H NWVR Anal ysi s:
(d6e-DMBO : 5 12.0, s H 7.38-7.41, dd, 1H 7'1§1 1H, 6.93-6.95,
d, 1H> @GodutEomgiast heawd 605806, 6% oag, hq4E- ghat P28l 19KE9 P 3. 94- 3. 98,
t, 2H 2skgrza@?am}:;lengH:en{beggttlreséweﬁ@,thH 'ﬂhe69ueﬂ,h3r83,l wd® m 2H

1.31-1.53, in, 9H Conpound 20: Ml ting point: 81- ion analysis:
UC 59. 7SVERAFRERy)., B9 %‘Bﬂl(tﬂaﬁ?ﬂd)mow{‘ °6f gitey ¢apca ‘gied éngat%ﬁ ound); 9\:

4. 98 (calguddus 4.H%r( EoLdit;ed L dNVBoARSILYa L &d a(qd@om@@)iro&mc&ie s, 1H
7.82-7.85, dd, 1H 15 7.60-7.65, m 1H, 7. 33- 06-7.11, m

4
114: 4. 17Acid 4% 2 PH 9f; 2o Fheapipoup P Ya%ézl %"t‘rﬁ“%ﬁ "“fr‘zs 1.54, in,
?H l%g;)@mgh%?%bt :j B0x [BOIONKL, J:ll@e&la]rﬁl eCapdrasbiory gapalytsd s: % 65. 51
cal c 65. 47 oun O 73 oN: 4. 77
(cal ¢' d) ,t24985 RFGFAAY} 1ﬁheNﬁﬁ’%néFF‘§%'§ 1 t’%ﬁo‘f%ﬁzpuﬁ‘sg Bﬁ/&@% S 12.0, s, 1H
E23 go S, ]Sg!ﬁlcg :%971 @hr&rhbt&gr@ﬁhﬁ B9ngi 30- SZHZ 6:1*%% Sg%tgﬁheﬂéi;hes& 93, 216, 2H:
.20, t, S, In, . nmpoun :
Mel ting pSi Atuewip. £ stffe é%n%gs‘h(gﬁ ’Hz§]f§ %S| s: %C 66.09 (calc'd), 65.92
(found); Hfdrofy@Renokepbetdhoicbadid &k cama)f-dt fdVRo Tkl y¥estingd6- DVBO): S

12.15, s, 1H, 7.56-7.45 m 2H 7.12, d, 1H 7(%% t,. 14 4.10, t, 2H
2.92. 15q PRMint p 6 68FC. zqomguwon analysig: ggiCyy 66949 (calc’d),

66.98 (found); %H: 7.99 (calc’d) 8.22 (found}).
!4 NMR Analysis: (d¢-DMSO): & 12.0, s, 1H; 8.8, s, 1H; 6.90-
6.87, m, 1H; 6.80-6.67, m, 3H; 3.%4, t, 2H; 2.23, t, 2H; 1.73,
p, 2H; 1.53-1.29, m, 8H.
20 Compounds 5, 8, and 72 were also prepared by this method
using the appropriate starting materials.
Compound 5: Melting point: 51-53°C. Combusticn analysis:
$C: 64.27 (calc’d), 64.26(found); % H 7.19(calc’d},
7.00(found). 'H NMR Analysis: (dsDMSO): & 12.0, bs, 1lH; 8.80,
25 bs, 1H; 6.90-6.85, m, 1H; 6.80-6.68, m, 3H; 3.94, t, 2H; 2.26,
t, 2H, i.76—1.67, m, 2H, 1.61-1.52, m, 2H; 1.48-1.40, m, 2H.
Compound 8: Melting point: 54-57°C. Combustion analysis:
5C: 68.55 (calc’d), 68.78(found); % H 8.63(calc’d),
8.43(found). 'H NMR Analysis: (dsDM30): & 8.8, bs, 1H; 6.92-
30 6.89, m, 1H; 6.82-6.71, m, 3H; 3.96, t, 2H; 2.24, t, 2H; 1.75-
1.68, m, 2H; 1.54-1.39, m, 4H; 1.30, bs, 8H.

Compound 72. Melting point: 58-60° C. Combustion
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Corrpolund 27: Melting point: 68-69.5C. Conbustion 30 analysis: % 68.16
(calc'd), 68.40 (found); 9% 7.63 (calc'd), 7.60 (found). 1H N g Si s:
(d6-DVMSO) : S 12.0, s, 1H, 7.54-7.46, m 2H, 7.13, d, 1H 699|\H:e¥'1 @W
4.08, t, 2H -30 5 MAY 2004 WO 01/32596 PCT/ USOQ 30662 2.93, q, 2H, 2.24,
t8,5 ggc 1233/01!35596% 1.47, m 2H 1.05, t, 3H Copound PSB/USME0662ng poi nt :
ustion L 0/&,‘ 69, 8 69. 59 (found); %—I 8.27 5
(cal ¢’ d) a”nyé%ls(fofﬁﬁd)aelgyla—i CARAL y%?ng((ga‘g‘%ws%»H g %E s,
Z gg 7t QEﬁm: d?)H 878§32(f@un9r"|2 GHQ&R lltma 1':5154 an-DB'ISO)ZH@ 628@3 q1 2H
, . p, 2H; , ound 29:
Mel ting SoPht mweiﬂe‘)g@: 8cénbbist oﬁHanéi%l Y ZPELOZW@? 1. 22 (Jcawﬁc d), 71.06
(1fzognd)s, 1;/&,;5 573“832H(C§1I§0_q) a%arpgw(fpam,d)lﬁs gjoggR Anal ysi s: (d6- DVBO):
, , 7.12, d, t, 1H, 4.06, t, 2H, 2.93,
q, 2H3 2.18, t, 2H 1.76, p, 2H, 1.51-1.36, m 12H 1.05, t, 3H Conpound
32: Melting point: 89-92C. Conbustion analysis: 15 % 64.27 (calc'd),
?369%]6\%22&&”3;{‘;“ 7.19 (cal c' dz) 7.40 (found). '"H NMR Anal ysi s:
:7.59, dd, 1H 7.45, dt, 1H 7.09, d, 1H
6.97, t, 1H AolQQsilm Ridrox2a010t 7224 13170, mmidl) Adis hrbdnd .ih/a m 8H.
Corrpound 39: Melting point: 69-70.5C.  Conbustion 20 grﬁalnsils: aO/cC: 65. 35
(cal c' d) mos5aBgmtadupRIderssly Sheggagded ¢o §)23C *71L86°‘{”fdoaﬂa§/°m' H NVR
'gﬂal %1@32 flégﬁ?)gH}@glriangS Btb RY,oft »dlméH'iy].G sﬁffoﬁ;dezH Th?e Q5su1t1r123H 3.73, s,
. S X , . .40-1.27, m 6H.
25 Conpofihdsua, Wa?lstﬁedaﬁﬂrf{%%\‘%egl §5tf)’f é’ﬁ’él‘:ad i t6h ‘9 et hod except
te gat olne (?qus}éﬁloe.{lt sfzihbﬁraﬂw&ﬂbpmrﬁmeawylambag agediatend two
uivalents. o oasswm y de. we and the internediate esters
were purif PFE%I"”FE wPEe 04 I%:éliéj ﬁf“@%%d’r eEFHﬁ% PERPOHEESEF Sphy) usi ng et hyl
acet at et F0capshdresaness atithed nbirben pﬁa@erat'ﬂm for e hgusol vent
0,
comPagl LLpns uere Used 100921, (2GRN A0SR and 22 and 23 (10%

distilled water, then extracted five times with 300 mL (total)

of methylene chloride. The organic layers were washed with
two 50 mL portioné of water, then concentrated tc give a
bright yellow liquid.

20 The liquid was dissolved in 25 mL of dioxane. Aqueous

sodium hydroxide (1N, 20 mL) was added, and the resulting
liquid was stirred and heated (65°C) for two hours. The

reaction mixture was cooled to 0°C, acidified to pH 1 with
concentrated aqueous hydrochloric acid, then extracted with

25 two 100 mL portions of ethyl acetate. The organic layer was
concentrated to give a bright yellow oil. The oil was
crystallized with methanol:water (1l:1), then recrystallized
once with methanol:water (1:1), and once with methylene
chloride:hexanes (1:4), to give 5.70 g (43.1%) of a pale

30 yellow to off white solid. Melting point: 71.5-73.5°C.
Combustion analysis: %C: 69.04 (calc’d), 6B.77 (found); %H:

7.97 (calc’d), 8.04 (found). ¥ NMR Analysis: {dg-DMSO) : &
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5 MAY 2004 WD 01/ 32596 PCTI QS00/ 30662 Conpound 19: Melting point: 58-59C.
Conmbustion analysis: % 66.91 (calc’ d), 66. 73 (found); 9% 8.42
(calc'd), 8.01 (found); 9%\ 5.57 (calc'd), 5.27 (found). 1H NWR An@l%lmﬂt
(d6-DVBO): 6 6.74-6.78, d, 1H, 6.60-6.68, m 2 5 H 6.46-6.52, m 1H
3.88-3. 9O 5 17.2. 22 t, 2H 1.66- 1.76 (m 2HPCT/USH3N6635 in, 8H;

Corrpound : I\/blt g P 115- 117%C. st4 nal.ysis:, % 63. 14

(calc'd), %23 0B’ ( ILl(;und)[;’)j;' O%q %[52%7%%05%2”3? 179[%1 (?T gitund;T O%AN 6. 69

(cal c'd) ,dt6. 3%: (401md)a, ZLH 2O5NIVRfAﬁHt y&i29; (deHPVBO8 . pS H1:74-6. 77, dd,

lH 6. 60-6.,68, mmm,1 9. 4f in, 1H 3.90-3.94, t, 2H 2.26-2.31, t,
1.63- 1 78, A]IHB Corrpound 22: Melting point: 69-71C. Conbustion

anal ysi s: %3 58 84 (calc d), 58.84 (found); %+ 7.05 15 (calc'd), 7.08

f | 83, F . a 5 ARy d6-DVBO): S
1270, 4 1yy Boust,S. o, e 13URERe, <AEb e e Rt (a. 1ht 5.0

s, 2H 3r&7th3d9\1$1rtg th@HpﬁZOH??léEteZztaFtl@Hmatle%li 72, in, 2H, 1.28-1.52,

m 8H. Conpou 23: | ti poi nt 0- 84C g:%rrbu N ols Py anal ysis: %
54.22 (cal ¢’ d?ﬂ“@‘—“ﬂswg *?Fq& ng }331“3 79 Ccal ¢’ d§$ 54t ound): o 5. 75
(cal c' d),ark166i§f ound) 64 144 (NVR-'Anal $4i &L (fdﬁnd)IVBO} H $.32.0, s, 1H
6.72-6.75, d, 1H 6.62- 663d1 1H. 6. 4 br. s, 2H
3. 89- 3. 39(calc’ dbyy 6. B0 kEounsy - BHR (13‘@&4“1' fg' “gﬁ%’zwf’ |155 Pi&paration of
conpoynd 144, Thesgengr, athrpcsed@mge1fHQr7cmpeundu{l,27V\m,s dtsetHi o prepare the

free acid form of corrpound 77 u5|n the ngEO rlat? starting materials.
The free fdi*d bf ¥bnmjodhd 377361024‘ Mrof2) was di ssol ved in

et hanol  (83. OSEJI_L%_?uré i@ Odéltagye;smtsolmnm ebnsediium dyadrvexisde (3.80 ni)

was added, an ture was stirred at roomte erature for
appr oxi ek @l:y 66309 5(ceRY’ Q0045VEP 0@0326196 T/ USCHF36B6Y 26 hdlirs.  Et hanol

was evaporated, to yi ghd a.96l; 1 iEoY8Y . 5 7.58, ad, m; 7.5, de,
15 1H; 7.15, dd, 1H; 7.0, dt, 1H; 4.1, t, 2H; 2.55, s, 3H; 2.3,
t, 2H; 1.8, dp, 2H; 1.6, dp, 2H.
Compound 11: Melting point: 44-4°C. Combustiocn analysis:
%C: 67.18 (calc’d), 67.32 (found); % H: 7.25 {cale’d}, 7.26

{(found). 'H NMR (300MHz, dsDMSO}: & 12.0, s, 1H; 7.58, dd,
20 iH; 7.5, dt, 1lH; 7.15, d, 1H; 7.0, t, 1H; 4.1, t, 2H; 2.55, s,
3H; 2.25, t, 2H; 1.8, p, 2H; 1.6, p, 2H; 1.45, p, 2H.
Compound 71. Melting point: 61-63°C. Combustion
analysis: %C: 61.76 (calc’d), £1.69 (found); %H: 6.66
(calc’d), 6.59 (found). !'H NMR Analysis: (ds-DMSO): & 12.0,
2% br. s, 1H; 7.13-7.30, m, 2H; 6.94-7.02, m, 1H; 3.98-4.02, t,
2H; 2.17-2.22, t, 2H; 1.65-1.72, m, 2H; 1.28-1.52, m, BH.

The following compounds were also prepa;ed by this
method, replacing 2'-hydroxyacetophenone with the compound
30 listed in parentheses: 18 (2-propenylphenol), 20 {2-
nitrophenol), 24 (2-acetamidophenol), 26-29 (2-
hydroxypropiophenone), 32 (methyl salicylate) and 39 (6-
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resi due. The residue was dissolved in deionized water (200 niL) and
extracted with ethyl acetate (2X100 nL). Residual ethyl acetate was
renmoved by blowi ng nitrogen through the 5 reaction vessel. The aqu8ddf¥ 2004
sol ution was then |yophilized to yield a white powder (6.50 g, 22.1 mmol,
58% vyi eI 8800%'8?% ng point: >230C with deconposition. Pﬁﬂm\ﬁ@f{“ws , mz

716, m "ol sy gee) 1acs Spldrpng]. ) GuRihISu ghd VRt g moi'H;

1.22-1. 44£urlﬂfhe.8|'ﬂ>u:o‘i|fﬁedﬂrlﬁ_»,t @o@h@pa:habmmtbgrfapnpnqmlm@dm? etRglassi um hydr oxi de
(43. 28 g, 7?:1 I%( a%r ueng nortar until powdered, then added to
a 500 i FPFRRReY el oF P A%k con §Mhing 250 nL of di met hyl sul f oxi de. The

resulting m x %dﬂ&slstlﬁefmdn@qjth m TeHBes; . abbebustiioah time 27.47 g
(201.8 mmol) - iydr oxyacet 0 henonﬁ V@s add‘ﬁ’u k{rm%d;t ately foll owed by
addi tion BRIBOLT: g 32013 FEiGRIC'SH ref Ayl L8P RGodt A The reaction was
stirred afcaleod I enper atsurRy)f or*Ht kueearQyE Ss 2@!6TDMSO¢I oa‘ud;e 0t hi ck orange
reaction m xture was_poured |nto of dj t|| ter, d stirred
until thessdl Bti orépdcate 9% &4+ 3806{%1 tes)ggT?]\é?sdl earﬁgr ange

sol uti on gvaga-600d ed,t o0& isv-an63, celd bed ;h 6 Elnem%cl ml; fiked3wkth concentrat ed
aqueous h drochlori¢_ 25 acid untj| e solid was
col | ect ed:}lt?;? fF4 14t Poh® a2n&3reE’r a?r ?@ c[rgg 6t@mno%il water to give
38.08 0 (6728991 0f1-a.y8) Ino,w9$[ol i d Mel ting p0| nt 72 730 Conbust i on

anal ysis: % 69.04 (calc'd), 9.10 (found) (talc' d) , 7.99
(found). 1H NEempoued 205 Medhi m/ge)mt 5%10%1“2 oCO@b“ﬁtH"“ 57, dd, 1H 7.52,

dt, 1H 7rﬂa§ys§'s41hdc 759013 (d.ralcdeht, 490@5 (tfomzcﬁ,, 24526.8, 3H 2.20, t, 2H:

1. 78 p, I\@G ?g \% 01%132596
PCT/ LJSOd<30669) C&Tﬁéuhﬁo%’@)\A/a%Npr‘]eﬁﬁr é‘Efll‘iyd{hl et ho®Usi nd' t he
appropr i %ﬁk gﬁ@fsitéﬁg mgléﬁelbmgb)s sThe. 4§ 0ld, O\I\HnQT Ganrpogmdsidwerie; al so made by

t his met hod aci n? droxg/ aceto e 5 wth H;e C(l_)Erpound listed
in palrfenthé@e% 55 o 2. Hydp’r&y rréiflhoyga?eﬁgp%elr%ng) 6
(2- hdeOXzV-fé et WYQC@SDPFEGDOB?)ZH anes-85875, m, 2H; 1.28-1.54, m,
(2- hydroxg/ ‘et hyl acet ophenone).
Compound 24: Melting point: 110-111°C. Combustion
analysis: %C: 65.51 (calc*d), 65.47 (found); %H: 7.90
20 (calc’d}, 7.73 (found); %N: 4.77 (cale’d), 4.65 (found). Iy
NMR Analysis: (300 MHz, dg-DMSO): & 12.0, s, 1H; 8.9, s, 1H;
7.8, d, 1H; 7.08-6.99, m, 2H; 6.89-6.84, m, 1H; 3.9599, t, 2H;
2.20, t, 2H; 2.07, s, 3H; 1.75, p, 2H; 1.56-1.30, m, BH.
Compound 26: Melting point: 70-71.5°C. Combustion
25 analysis: %C: 66.09 (calc’d), 65.92 (found}; %H: £.83
(cale’d), 6.67 (found). 'H NMR Analysis: (dg-DMSO}: & 12.13, s,
1H; 7.56-7.45, m, 2H; 7.12, 4, 1H; 7.00, t, 1H; 4.10, t, 2H;
2.92, q, 2H; 2.42, t, 2H; 2.00, p, 2H; 1.05, t, 3H.
Compound 27: Melting point: 68—69.5°C.- Combustion
30 analysis: %C: 68.16 (calc’'d), 68.40 {found); %H: 7.63
{calc’d), 7.60 (found). 'H NMR Analysis: (dg-DMSO): & 12.0, s,
iH; 7.54-7.46, m, 2H; 7.13, d, 1H; 6.99, t, 1H; 4.08, t, 2H;
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Compound 54: Melting point: 71-73.5C. Conbustion analysis for
C18H2604. 0. 068H20: %C. 70.28 (calc'd), 69.98 10 (found): %H 8,586
(calc'd), 8.16 (found). 1H NMR Anal ysis: (300MHz, d6-DMVBO): S 13MAY 204 1p
7.55 dd_ ik 7.5 dt, 1H 7.15 d, 1H 7.0, dt, 1H 4.1 t, 2H 2.55 s,
3H, 2.2, WOOBYS9 ) g ' oH 1.5 m 2H 1.3 mlOH l&rﬂﬁwmszs& Mel ti ng

Py S AR TS B S T T PO £ 1025

12.0, s, 3dH, 7.1, in, 3H 4.03 t, 2H, 3.72, a 3H 2 54, s, 3H, 2.20, q,

oH, 1.76, p, 2H. 1.53-1.30, m. 8H. .Conp pund, 56 Maltltdlg? point: 106- 107. 5C.
Conbusti on  2§oBRoUnd; 28: )i&?lteggspﬁl(“éal% &) C65C‘?’6b‘(5r Ad); % H 7.86
(calc d),a&ﬂé%léfouﬂd)691khNNBléﬂﬂ'Y$BSS9(¢6u&MSQRH &35765 d, 1H

6. 61- 6. 55, 2H, 4.08, t, 2H, 3.82, s, 3H 2.49, s, 3H, 2.19, q, 2H
1.78, P, m¢1c1d54 1980 (feyndiH,  ChMYBUARRIES:S MEldet W Opoi hitl2-0218,123C

Conbustio | ysi 6 (gal ¢ 7. f n) oH 7.63

(cal ¢’ d) ?ﬁ)luqyntsd)ﬁ‘l ggz Vs g:l glﬁs 6%)9 g ﬁ@ ‘" 6’&1 ¢ 2135/, 1H 7.37,

m |H 23093,m:1, 14 2.08; W, 211H 147404p t2H:2H; 52215130 rs: B@H 12034, in, 5H,
1.76, p, gH3gl. 59-1.41, in, 4H 30 Preparation of C ound 13. Corrpound 13
was purchased fromAIdrlch Chem cal Co. (leaukee W). -34 5 MAY 2004 WO
01/ 32596 PCTI U88p48GE83 : Priepidriagimrinst Coddundonbus tBonassilmihydr oxi de

(28.60,9,,0.511 e?a\ﬁ%s roHntgﬁ Ffoug a%@ort?zfgqg ?ékL?d hoga 500 m round

bott om flask confai |ng di e OX|de fi S mxture was
al | oned t tfcsinidd . THONMB Rmailytses (ﬁaeﬁ‘vﬂSIO)(wZ @0gs. OLHE2 775401 -Swas added to

the mxtuyre. at ely. f,oh}Lowed,hy Additi orbHofzeiéﬁyl
6- brormhe%gnoage ( % m 0. 12 #DF%'VF izsyrrZ?xtur% was allowed to stir
for approxi #ately’s PouRl; BtSlnhith m nEHhé-A9 eadion nmixture was pour ed

into 500 m of vat er he actlon mx # aj e 90C for 1.5
hours before —ﬁe%?—t—ﬁgévzba %Fsco tihded é#ﬁ?sél\?n%g &l%/gsgt e)%tlaflowed to

stir pversight4ar7 ri@anct @nper3aber eCouhifie; riglact 71 orf rfcatefrd , Was40
(found)} . 'H NMR Analysis: (dg-DMSO): & 12.2, broad s, 2H; 7.59,
dd, 1H; 7.45, dt,-1H; 7.09, d, 1lH; 6.%7, t, 1H; 4.00, t, 2H;
2.20, t, 2H; 1.70, p, 2H; 1.54-1.27, m, 8H.
Compound 39: Melting point: £9-70.5°C. Combustion
20 analysis: %C: 65.35 {(calc'd), 65.39 (found); %H: 7.89
{calc'd), 7.80 (found). 4y NMR Analysis: (de-DMSO): & 7.27, t,
1K; 6.67, d, 2H; 3.95, t, 2H; 3.73, s, 3H; 2.34, s, 3H; 2.18,
t, 2H; 1.63, p, 2H; 1.49, p, 2H; 1.40-1.27, m, 6H.

25 Compounds 19, 21, 22, and 23 were also prepared by this
method except that one equivalent of the appropriate
alkylating agent, and two equivalents of poFassium hydroxide
were used, and the intermediate esters were purified by MPLC
(Medium-Pressure Liquid Chromatography) using ethyl acetate

30 and hexanes as the mobile phase. The following solvent

compositions were used: 19 and 21 (20% ethyl acetate) and 22

and 23 (10% ethyl acetate).
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acidified with 2N aqueous hydrochloric acid and a white solid 15
precipitated. The white solid was isolated by vacuum filtration g&g‘sw
allowed to dry overnight at room tenperature in vacua. 25.09 g (9%

yield) of the groduct was recovered. Melting point: 64-67C. Conbustion
anal ysi s:WOO325%9 23(cal ¢! d), 68.84(found); %t 7.69( RMTASE)I06620
7.78(found); 9%\ 0.00(calc'd), <0.02 found) 1H NMR Anal ysis: (300 MHz,
d6-DVSO) 11, 9Scmpounpiil9p Medpingnpoipt:g B-96°Cm Comppstdogs, t, 2H 2.20, t,

2H, 1. 70, a4k : 1.0, 6, 912"('cailc3t9 6m7ﬁ|‘lfoa§d)00r§ﬂ0u§'d§2 14, 16, 76, 75,
and 68 were al so prepar ed d%/ hi s rrethod using the approprlgte starting
|r

mat eri al sfca(%néburﬁjojm(fw n§ Poi-Af : (FRBET: h?ﬁblﬁ??"&ﬂ"i arhl ysis: %C

66. 67(Calm€i~1rﬂ)ma%&z (fwélﬁt)wso%*a% GZ(Q&JBC d),1ub. 55@619tm;d)m IH NWR
Anal ysi s: (300 d6- DVB 90 (m 3H),

S

3.95 (&, BHP, 46-8%t m, 2Hj 3. §89b9(3 rzréﬂ éo%o%n?& 16~ %F%rﬁ@ poi nt :
72-75C. Gomush] ofki;- 3536-VA¥, | N W, 01/ 32596 PCT/US00/ 30662 anal ysis: %C
72.73(calc'd), 72. 45(found) %t 9. 09(calc'd), 8.92(found). 1H NWR

Anal ysi s: (dGM 12MeQting poHnty. JA5-117°CoH: CouBetios 3H. 3.89, t,
2H, 2.15,_t 56 1 Cogpound, 4/5: Melting point:
b L 9“anai’ni‘1 dBapeints 65%58‘@“‘5‘3’),@@1 9g2(found) % H

6. 17(cal ctadic’ 51897(f1@umﬂr)und%|:%r8 o5 60 btatedy) - &b -BY ((f@mvd) HHNWR

AnaIyS|s d 0.m,3H,.6. 8 4 05, t, 2H
2.31,1 “‘21(11 g&%’f 62%%‘3@?? % &4 %oﬁ%d 1?/!9 % g poi nt 65- 67C.
Conbustl @H; anatysise, MC 1}543950(3:&4(; d) 2H542626(-f2013hd)t %HH 5. 0(cal c' d),
4, 97(four&d)6,3 {1138 21, 7$§H(cal c'd), 21.73 (found). 1H NVR Analysis: (d6-DVSO
: 8 12.0, "®17d, 2H 7.26, broad d, 1H 7.10, broad t, 1H, 4.12,
t, 2H 2. 31 t:om@ndl:zﬁO heﬁhngnpoﬂ:S 4I-£9—(wmaoundmlﬁﬂst1b‘bl ting point:
67-68C. Conbustion analysis: OcC %1‘}(51 g) %g 7 found); %H
7.07(cal RMLYSES 94(Counti®d deefcrl oé (&hi'EeEyI3 355 T sund) .
15 (calc’d), 7.08 {(found); 3%N: 4.90 (calc’d}), 4.83 (found}. Y
NMR Analysis: (de-DM50}: & 12.0, s, 1H; 6.72-6.74, d, 1H;
6.62-6.63, d, 1H; 6.44-6.48, dd, 1H; 5.0, s, 2H; 3.87-3.91, ¢,
2H; 2.17-2.22, t, 2H; 1.65-1.72, m, 2H; 1.28-1.52, m, 8H.
Compound 23: Melting point: 80-81°C. Combustion
20 analysis: %C: 54.22 {calc’d), 54.15 (found}; %H: 5.79

{calc’'d), 5.74 (found); %N: 5.75 (calc’d}, 5.66 {(found). 'H
NMR Analysis: (de-DMSO): & 12.0, s, 1H: 6.72-6.75, d, 1H; 6.62-
6.63, d, 1H; 6.45-6.49, dd, 1 H; 5.0, br. s, 2d; 3.89-3.39, ¢,
2H; 2.25-2.30, t, 2H; 1.63-1.75, m, 4H.

25

Preparation of compound 77

The general procedure for compound 12 was used to prepare
the free acid form of compound 77 using the appropriate
starting materials. The free acid of compound 77 {10.4 g,

30 38.43 mmole) was dissolved in ethanol (83.0 mL). A 10.0 N
aqueous solution of sodium hydroxide (3.80 ml) was added, and

the mixture was stirred at room temperature for approximately
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1H NMR Anal ysis: (d6-DMBO) : 5 12.0, s, 1H 7.32, t, 1H 7.00 20 6.95, m

2H, 6.91-6.88, m 1H, 3.99, t, 2H 2.23, t, 2H 1.78, p, 2H 1.62, p, 2H
1.45-1.30, m 6H Preparation of Conpound 17. 25 Conpound 17 was §5mMaYghRsed
fromAl drjch Chem cal Co. (M I|waukee, W). Preparatlon of Conpound 25. To
a 250- mW‘iW Bottom flask were added, in turn, 5.57 PCIFSHPEL 9 mmol) of

2- hydr oxy inani ¢ 0 t hapol . n ,dr ops concentrat ed
sul furic %m . Ig1Thel£at(r:he noﬁtfansngvg‘t”%%rat g %tkf gr%gmgsg ea%ed tg reflux for 6

hour s andré¢sigme- 36Tie M&h@&()&amﬂs]s/ﬂ%@&ﬁ@ﬂm@@ﬂwﬂ&z dEPdwed to cool to
room tenp, The I t Ao ot iyg;a sticky white
solid. Thrgﬂ:)s Fde%%aCtglgsgB gﬁfl ag:g?%(rféj (fz Ehlej'acel'?eas"%le}ﬂgand washed with:
3 40-nlL eodntli enstafe 14@% aqwgdsb)s@dpummlmarmmttéroqgmmhﬁt portion of 5
wat er ; ntio brides Jhe0r9ani &l hi%@Seq GQNCENt I at ed
in vacua gogcgtlaggnké%%lg (@% %B%u 0'1\ rrgtg% ! ﬁyﬁox%ﬁﬁan&?e as a white
sol i d. Poyieslsi anmvinitr @)@Wd@r ((5.-88 qy, 2236.1@odwpby3 wasl@lrouﬁéltmca mort ar

until powd toa 2o, mb Erl L taining 75
Jﬁf‘}' Suf?%{:’cdvél decompds ?@ém%% 29’9 ZCQQ

nL of di neY hE“F sulltlng m Xt ur e vvasswredfor 10 m nutes,
after V\A‘ll-€h-l}t+ln]3175249b’lg+(b&0 8 moiMR ahahetibyl RhDMsBxysi Twidrate and 7.81 g

(31.1 n’m)J,) egl_l['uyl §5a{30ufoﬁszgqﬁt§ yere gdquQHTth 5r8e§1c§ on was stirred

at roomtenpératurefor our s, ter ‘which tine 15 L of

di stild ednwetter twez €l .ddded,. Bhe yel | ow soI ut| on was stirred at room

t enperature overnight, then washed wth 2 80 nL portions of ethyl acetate.
The aqueous | ayer was cooled to OC. Concentrated aqueous hydrochloric acid
was addedAlhstrnhtetBrepaabion jof sempeupdnldvas about 5. The resulting solid

was 20 col | ectp's@??yum hiG 2dd a0 ?pﬂ r;%qryﬁlalslmq (60150n30;n

(et hanol : wat er) rve 4.31 g white er - | ti ng point:
148- 150C. mﬁtmbusm:dn pandewlrsthemadﬁlsda@ 3 €4y cﬂd)?arlwes'gr(ﬂﬁﬁd) %t 7.24

(cal c14), 1124 nf HQUH i Lt dﬁh{& %hi§b:$1d(3o’ﬂ1e|\/|i’é ﬂ@h@l\@gture's 12. 0,
broadlésj ST dnt GBIt o L 67-7.63. dd. .39-7.33, dt,
1H 7.07-was stirred for 15 mlnutes, after whlch time 27.47 g (20

mmol)} of 2-hydroxyacetophenone was added, immediately followed
by addition of 50.7 g (201.9 mmol) of ethyl 8-bromooctanocate.
The reaction was stirred at room temperature for three hours.
20 The cloudy, thick orange reaction mixture was poured into 150
mL of distilled water, and stirred until the solution became
clear {about 15 minutes)
The clear orange solution was cocled to 0°C in an ice
bath, then acidified with concentrated aqueous hydrochloric
25 acid until a solid formed {pH=7). The solid was collected by
filtration and recrystallized from 50:50 ethanol:water to give
38.08 g (67.8%) of a yellow solid. Melting point: 72-73°C.
Combustion analysis: %C: 69.04 {calc’d), 69.10 (found); $%H:
7.97 (calc'd), 7.99 (found). 'H NMR Analysis: (d¢-DMSO): 8
30 12.0, s, 1H; 7.57, dd, 1H; 7.52, dt, 1H; 7.15, d, 1H; 7.00,
dt, 1H; 4.09, t, 2H; 2.52, s, 3H; 2.20, t, 2H; 1.78, p, 2H;
1.46, m, 4H; 1.32, m, 4H.
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7.04, d, 1H 6.98-6.93, t, 1H 6.55, s; 6.50, s, 1H 4.04, t, 2H 2.19, t,
2H, 1.76, p, 2H, 1.50, m 2H 1.43-1.28, m 6H Preparation of Conpound 30.
30 Salicylam de(5.3g, 0.03875 nol) was added to a one-neck rouimrﬂgmﬂﬁom
flask containing (15.0g, 0.03875 nol) ethyl 8- bronpoctanoate. Potassium
carbonat e (W04333590. 0465 nol) was -37 5 MAY 244k WO 01/ 32p9@séiadés/SO0/ 30662
added in one portion and 35 nl of acetone was used as the solvent. The
reaction was heated for approximately 4 hours. Heating was discontinued
and the reacti ogoMeSurkP8lesrad @ epamd EMPBL atrdtBodnsk idlgl ewed to stir over

t he weekend. HPLC 5 indicated one peak at retention tine 6.44 m nutes, and
the reacti VPRSIt OFedt i Thdar8attton Ik tifid OWARY \rRAMYS i°F&r ed, and
the fil ter £B8Ke maas wya&lhesl mﬁﬂmaceép)lnaﬁmnihy -hydk b pazenasheameent rat ed in

vacuo t e excess sol,v (a eto % .Thegspliyds, stirred in
“Dt h 5 SPJ.iy
hexanes 1 or"sdv&igl CHkgEd l-1etder§ then isolate andygjrl ed under

vacuum overme ivixyacdtvehsobiels @fO(QﬁgfﬁoeﬁS‘Q-MhyxmosijW@iri n 1.5 eq.
of 2N sodi um gt @i iR, (3P 2 005Ee Bhbrohe reacton vas heated and

stirred unt conpl etiion as indicated by HPLC. The 15 reacti on was cool ed
to roomtenper at:ummunmS ce/Wedttengbmwt was-pl-ated &cobwekidse reaction

vessel and thelélcogrfé/r , oacbddécs‘fa ((I;lt Wigl-h ?é\lz%qu?{?é'ﬁc Wdr@gmé)rl c acid. The

solids. were vered b%/ ration, and fhe Iter cake was washed
with water . (fRvadgel ¥ db 8w elerlicdd) unbidit &eensh-ovdt Nﬂﬁh%“alwltshen

transfer reo'éo%»@ 2 Bl 8RBy e, Ha@k L O1RE 7 86T V&l ahlyl zeds | gl ngy;
0

d
et hanol / wat i'ds preci pi fated 6ut overni ght’ and vvere i sol ated and
dried to g|Y/8158 g8glif 780¢ 2dt.cdHbo%aki dephendxyPeapr yaIHi c2ati d=r KBFting

point: 114-4 Somyust i pn Anahysi S., ¥k, 64. 51 (calc'd), 64.50 (found);
%1 25 7.52 (calpc 7765 (found); 9\ 5.02 (calc'd), 4.86 (found). 1H

NVR Anal ysi s: (gg_mm__S Melging paimt:7189,5-dd1- 90 7CHPUSEiFAd 5, 2H:

7.45, 1 12, dy Ale o1 OlaibralHee40d O¢rdund 2|‘$ #7204 t, 2H 1.77, p,
1 C:—86.71 Ytalbidr,Th66706- Ve L )

2H, 1. g{431 aZ{B 30 Prepa?atlon of Conpound 3
(calc d), 7 54 (found). 'H NMR Analysis: (dg—DMSO) 8 12.0, s,

tH; 7.1, m, 3H; 4.03, t, 2H; 3.72, s, 3H; 2.54, s, 3H; 2.20,
g, 2H; 1.76, p, 2H; 1.53-1.30, m, 8H.
Compound 56: Melting point: 106-107.5°C. Combustion
20 analysis: %C: 65.87 (calc’d), 65.76 (found); % H 7.86
(calc’d), 7.57 (found). 'H NMR Rnalysis: (dsDMSO): & 7.65, d,
1H:; 6.61-6.55, m, 2H; 4.08, t, 2H; 3.82, s, 3H; 2.49, s, 3H;
2.19, g, 2H; 1.78, p, 2H; 1.54-1.29, m, BH.
Compound 58: Melting point: 121-123°C. Combustion
25 analysis: $%C: 68.16 (calc’d), ©67.88 (found}; % H 7.63
| (cale’d), 7.65 (found). IH NMR Analysis: (de-DMSO): 8 12.0, s,
i4; 7.37, m, 1H; 7.30, m, 1H; 7.04, d, 1H; 4.04, t, 2H; 2.52,
s, 3H; 2.24, m, SH; 1.76, p, 2H; 1.59-1.41, m, 4H.

30 Preparation of Compound 13.

Compound 13 was purchased from Aldrich Chemical Co.

{(Milwaukee, WI}.
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-38 5 MAY 2004 WO 01/ 32596 PCT/ US00130662 Preparation of

N- et hyl sal i cyl am de. Di nethylacetamde (50 m) and carsal am (10.

0.0613 nol) were placed into a round bottomflask fitted with nit Mg(em‘
purge, cold water condenser and a magnetic stir bar. Sodium carbonate
(6.50g, 5 OWORYRSHD| ) and i odoet hane (9.38 nl, 0.0548 nokPfTAwmeseadded and
heating of the reaction mxture was started. Heating at 80C continued for
16 hours at which point heating was discontinued and the reaction m xture
was al | owedpt&p£x@aliok Ocf rmgbﬁ;emlsr ature. The reaction m xture was then
filtered 10 through a sintered nnel dt filtrate was

col l ected. Water® O&/ﬁé Sh 58"’(% 2&? %[?rgatg gﬂt g Vi fECULD MR 7

preci pitat ed. mddtearsehd dadsas tsal eﬁtoedmbym‘umhtwcattlomnfm cphgisdinign an
Erlenneyer flas u di y e 0 ). This
m xture aas I%ggn 130 g ??ﬂ‘s mig agﬁlgxﬁ%eﬁéquQhgc}ﬁ%hgﬁdt(c%%gﬁmst| rred
over ni ght atfor cfomlnpefrmeré‘ban@l (3i- 809 - U2 &7 vieed ) acd tlisdcled W the2N aqueous

hydrochl ori g; 2614 . ang, & Ygls! %éylatm ﬂbqtledea @ySERRIBLE QHternlhie reaction
m xture was extracted two tinmes Wt portions of ethyl acetate. The

conbi ned et AYProRCEE%RRAA Ry FS- mzﬁllvvepel?v?dsﬁ‘éjd 'thh’t? FES YW E H'3500 m
portions of atdpdwaii 2edstat &br ﬁbp@dluthﬁedthsuht atkacandlm)rtment rat ed
under vg'?uum N-. ethyl sali c | am dedvvas Jegpvered as, g ye]rLow oi | whi ch,
after yi ﬁ@a%t\f‘é’f‘nf"éﬁiurﬁnﬁ P RAETIN " Wad "l o1 &ted i a yi'eld of 7.93 g.

25 Prepar at k@&bafonOmaﬁﬁIw waéd-ta{émyhsaidd:yﬁltam%efofrhe sl\h@hﬂfsylbsabre:yl ani de
(7.93g, 0.0481nmol duced. above, t hyl ene_chl QL de 0OmM) were
pl aced in a® ??ﬁ}rﬂ‘}’) Bﬁ?t‘g’rﬁ COPF HAYEF | tF@JcF Wik eiy raggrérhenpur%e 4%& tion funnel
and magneti etistaverbaght Bhi sogoltempenatwas . cOBleededat iaon mietwist eesbat h and

30 then tri 8\%}%1'&%”914&%1\17;%@(10145 h;’Q.LSJChIIQL'}.C %&dagwc?% whS€d Wo1ighl ori de

(3.76 g, O. ) was Into the addition funnel and slow dropw se
addi t i oh5 overeaipptakedmt é]h? 1ol tensaLt @ ' aRadsHadedt By t19E€UFBact i on mi xt ure.

After 1 houg;ih&ridQ sndkr¥s2487bW\0 04/B32586ernight at room

temperature in vacuo. 25.09 g (94.5% yield) of the product

was recovered. Melting point: 64-67°C. Combustion analysis:
$C: €69.23{calc’d), 68.84(found); %H: 7.69(calc’d)},
20 7.7B(found); %N: 0.00(calc’d), <0.02(found). 'H NMR Analysis:
(300 MHz, de-DMSG): & 11.95, s, 1H; & 7.27, m, 2H; & 6.90, m,
3H; 3.93, t, 2H; 2.20, t, 2H; 1.70, p, 2H; 1.50, p, 2H; 1.30,
m, 6H.

25 Compounds 14, 16, 76, 75, and 68 were also prepared by
this method using the appropriate starting materials.
Compound 14: Melting Point: 57-60°C. Combustion
analysis: %C: 66.67{calc’d), €6.49(found);- 3H: 6.67 (calc’d)},

6.56 (found). 'H NMR Analysis: (300 MHz deDMSO): & 12.2 (s,
30 1H), 7.25 (m, 2H), 6.90 (m, 3H), 3.95 (t, 2H), 2.35 (t, 2H),
1.90 (p, 2H).

Compound 16: Melting point: 72-75°C. Combustion
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PCT/ USQCQ 34652 ice water bath was renoved and the reaction mxture Was
allowed to conme to roomtenperature overnight. The reaction mixtdr WAL
then diluted with dichloronethane (100 mM) and was extracted, flrst W th
100 M of 2N aqueous hydrochloric acid 5 and then with two 100-mlL portions
of dei oni zeWOWdB2$6 The nethyl ene chloride |ayer was thearasesdsesi t h
sodiumsul fate and concentrated under vacuum The resulting 0|I was t hen

purified by>ueitén tHroudh- &> GaFcd gel? - daltmPd’ A AitxtuPe (611c'60- 40

hexane: et hyg sicebahe) Wasyuaed aas1i e E:Ljuej@tsmarsdleo Ms, 1Quf raghi,ons were
coll ected. Fracti ons contai nin the desired 0- acety 1-N et hy| - sal i cyl am de

wer e conbi ned 4¥id®cbhcdnt PHf et nHer2Wa8uﬁ?n i @f‘dl ho'*4. 28¢'bf the product
as a yell om adll,. mPreparati on of 8-(2-(N-ethyl benzam de) oxy) oct anoi ¢ aci d.
The above 0-acetyl-N-e | sal icyl am de (4 28 0. 0207 rml% 15 and

di met hy! T or mani &&= Edﬁ ‘walde HddddPt'd e égb%mc r SATPUS5E ¢ m f 1 ask fitted

with nitrogeseipgdnige, addisbi on fuaneldandl. oRONRRINGS; S$ in bar This m xture

mnut o5, ot REah 1 a8 08/ FaE 6. baie Rbl | Reohaca T 6P U by dr opwi se

20 additi onNm:f ARaSPL 18 qrofmseh hyd '782B¥'DIUHDGJ, apwAte 9(576 7583,911\, 010310 nol)
in di methylformam de (25_m ). over ?%erl ég m nutes. The ice/water
bath was t her refroveld dndithtr rPdacti Xt"i‘!r stirred overnight at room
tenperatare. Decempagi 74t evMeltibgnbointassadated. t acdmb@stvaCct i on m xture,

whi ch was 25 then extracted with thr ort i, chl gr.omet hane.
The conbi nedYEAF or offet RANE® | a()‘féﬁ ??\’/e éét ﬂlehfp d‘E\M tshg(‘f%rceg?% m
portions of4 dgi@suzed; watreel. 'd;‘ri(edlmﬂd]h sn)dT:umfoaudi)‘ at ég Mrd concentrat ed
under vacuum The resulting bro oi | was _t u ueoys, sodi um
hydr oxi de s¥ldFoR: (PP %‘% 06 ﬁ])o feat'td’ a?lfre?' 8& ?a%]" %5% itately 2
hours, and ider.1a) |wwed to nipold.tp, riQodHt enymar, atur B ,0Mepnt yhal, mhe m xture
was aci i fi wi th 2N aqueous hydrochloric acid and extracted wth three

100-mL portions of ethyl acetate. The conbined -40 5 MAY 2004 WO 01/ 32596
PCTI USOQO 30662 eblaydural &Bat eMd iayey spaigite asdsed. widdmbthtee 100 nl portions

of  dei oni zgd water and thep W L, Lhree (109, (Yo Rgripns of brine
7.07{calc’d), 6.94{(found); % Cl 13.09 {calc’d) 13.05 (found).

1y NMR Analysis: (de-DMSO): & 12.0, s, 1H; 7.32, t, 1H; 7.00-
20 6.95, m, 2H; 6.91-6.88, m, 1H; 3.99, t, 2H; 2.23, t, 2H; 1.78,
p, 2H; 1.62, p, 2K; 1.45-1.30, m, 6H.

Preparation of Compound 17.

25 Compound 17 was purchased from Aldrich Chemical Co.

(Milwaukee, WI}.

Preparation of Compound 25.

To a 250-ml round bottom flask were added, in turn, 3.57
30 g (33.9 mmol) of 2-hydroxycinnamic acid, 80 mL of methanol,
and 6 drops of concentrated sulfuric acid. The resulting

clear solution was heated to reflux for 6 hours and then
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solution. The ethyl acetate |layer was dried with sodium sulfate, E@fi
concentrated under vacuum The resulting oil was 5 then crystall isz ﬂ|ﬂ§)m
an ethyl acetate: hexane 30:70 m xture vyielding 3.24 g of the desired
product, 8-(2-(N ethyl benzam de)oxy)octanoic acid. Melting Point; 94-95C.
Conbust i on WRMAXPE: oC: 67.29(calc.), 67.18(found); % pcBwsdisoetc. ),

8. 55(found); %\I 4.36(calc.), 4.26(found). 1H NVR 10 Anal ysis: (d6-DVBO :
8 12.0 s, 1RLiepeggtogeoqijtorrogn tepenatirey jfhe sglvant wpsigemayediy 6. 98,
td, 1H 4.00Qn mcLa;H;-_oZgiL& al sti2 whitld ,scfpid2H,Thk. 25l1d’nwa8H 1.10, d, 6H.

15 Co d 31 | by t

approglr)iog'?e ?ar]’[%e% wﬂ%a?fso ou(rfjllre g4 y‘i\féc{]twlaﬁg pol n{l uglﬂg &}

Conbust i on pantaloysi sf UG agbebds (sc:ahcrhdjlca%ox&&e(féum})m Pk £ Ion0B £
lc'd f d 4, MR

(Ca c’ )5 (§%§ 1:( QuA % ﬁ@%) 60%1,710@1%61&)? rﬂ:)me 41619.( EQ%MC lé“a].zq.zaléj

Anal ysi s: 1H, 7.72, dd,
1H;, 7. 42, d@onqqntr?tﬂ i vagpe to eevet5 5ilH9 {%11 dﬁi 12 mzltthQ 80, d, 3H

2.20, t, 2HyydrokfciRnardte hsO3- h:lmzé soThq.8H. Corrpound 34: Melting P0| nt :
94-95C. Conbustion 25 Analéﬂ( g 67. 2 § % 67.18 f%}md)

8.41(cal c' d), 8.ES5EFBUMM)IYISRIIE dé(8hI% } ORI VR Anal ysi s:
(d6- DIVBO) hodtAr0uhgil Igdwdefed3 theén ddded Fo7d 1(2(5dmL HHenndye) flbdk 1H),

7.10 (d 6.98 (td.' -1 2. (p,2H),
1 .25 (}r? 8 ntalf Té ?%m%g% ?%gﬁrg&laf%a P%n gt]’g ﬁésm%"% g%l]’(tz%i

2004 WO 01/8@5%1P®WU8@O’130@6121€E@:aa2®G HthFTDu‘-HGEb@t‘t%m fPagk fi tted with
a CoNdenser Y1 & afldefl 5200, §r b2 AndiiRl) a8 £OTPGUNE 12uR0d LEO L of

ethanol . The Flask was fIushéd w'th ni trogen. Sodi Um borohydride (1.15 g,
30.4 mol) By laddegorertrecerearereyidssiv Bhes GIRAEF B SFScOMPFSAd 12 i n
three porti Qﬂsrooﬁheeﬁﬁ@e‘édu@a £68 Xbuhe m@& Bburyg,edfter whweh hioikes 50t hen

checked_ by HPLC for £o on t|9 al e(1138 59015#0 0 wné'Te,Dl) of sodi um
bor ohydt? de™ha §ddbdr, l‘%‘ﬁd’afﬁé "Feéﬁc?ﬁ? {'] &stirfed -at” Toom
t enper at ur es oireteRi ghtroéﬁhe;emeamuuma mnqghnché@nbyasl‘m@ with 2 80

ml portions of ethyl acetate. The aqueous layer was cooled to

0°C. Concentrated agueous hydrochloric acid was added until

the pH of the solution was about 5. The resulting solid was

20 collected by filtration and recrystallized from 50:50
(ethanol :water) to give 4.31 g (45.7%} of a white powder.
Melting point: 148-150°C. Combustion analysis: 3%C: 66.65

(calc’d), 66.59 (found}; %H: 7.24 (calc’d}, 7.24 (found). iy
NMR Analysis: (300 MHz, de-DMSO): & 12.0, broad s, 2H; 5 7.86,
25 s; 7.81, s, lH; 7.67-7.63, dd, 1H; 7.39-7.33, dt, 1H; 7.07-
7.04, @, 1lH; 6.98-6.93, t, 1H; 6.55, s; 6.50, s, 1H; 4.04, t,
2H; 2.19, t, 2H; 1.76, p, 2H; 1.50, m, 2H; 1.43-1.28, m, 6H.

Preparation of Compound 30.

30 Salicylamide(5.3g, 0.03875 mel) was added to a one-neck
round bottom flask containing (15.0g, 0.03875 mol) ethyl 8-

bromooctanocate. Potassium carbonate (6.43g, 0.0465 mol) was
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10 addition of 30 nL of 10% aqueous sodi um bi carbonate, then filtered
through a celite pad. The filtrate was concentrated in vacuo StMquune a

pal e yellow gel. The gel was stirred in 60 nL of 1N aqueous sodi um

hydroxi de for two hours, cooled to OC, then acidified to pH=l wth
concentrat ed aqueous hydrochloric 15 acid. The aqueous | ayer was extracted
with four @% 51132;) ortions of ethyl acetate. The conbi ned organlc | ayers were
dried over so ium sul fate and concentrated in vacuo t"§TEPPEYD 46 g (48.8%

Coalcrdy . 83l SRl gnath .G YEAN Abrqng PIRHEL 03 A YS Rote that
combust i ons‘alr‘Y&P?m §he|fr?@FH%fé’sW€)S PFBt?ﬁ)IfOHZE(BPEWl@ﬁFKB’ Yabaep-and 0. 068 nol

et hyl acen@ettqn{;sn@mlsdanbli\da)e)j and‘ltMeAH@ﬂo}ﬁShﬁs— cbS Mrizio0f6- DVBO) . 8
7.45-7.42, dd, 1H 7?‘6?11 dt, |LH %?%(tZH 5.03-4.97, 1H
3.99- 3. 91, tHyPesRFUs owsd. £9 'sfir ‘B’Hz e weepd gy HRHE op 1.39-1.30, m
6H 1.2%- liRBcated 3he mRmepar attoniof Goapourddu3fired sokutieon of 10.0 ni
(11.31g, 8 l.)..0O tap of tetrahydrofuran
was pl aced]':'st?arjlCt w)as § Oép%at hqgér)l?étgcrggla?e]p%gpﬁ “gg %erﬁm (168.0 nmol ) of

1. 4M et hyﬁlltteﬁ?‘%rmapﬁ thet fialbpdr otkar Be wapheehvilds 268fcP8q - dri¥pwi se  over 30

m nut es. Tm&:@@&tda@rbdﬁcéﬁwa@eiﬁ|j’r§ba@ﬁcaﬂ&eﬁlbﬁl(§)(c@dhdsolq\%n5 MAY 2004 WO

01/ 32596 Pg/ USOO/ 30662 then cleared up. After stirring for 18 hours, the
sol ution VA& 8%Ydified with 4% aqueous hydrochloric acid. The layers were
separated. TheTwr gahids phasethasdvas edands ifo8Gempradf howwsi.ne, dried over

SOdI um SUl Elaitt@rec?‘nQng%Qﬁnfgoqg% Aﬂt&tl@& Lédgif V:Lgu% ogef}'fl.ght
2- (di net hyl hydr oxXy neh{i//a% henol was isolated. A solution of 6.77 g (44.5

mmol ) of 2-Thedpaetdsy B 183 h P} biers| Stareesannt - Sofddiafethyl sul fOX| de
was prepar ﬁfhlaﬂdxgdrreai@d (wntlh 8.0%68 gnd1176 mweDIdacofod wesHepteqr ound

pot assi um dI’OXId reen sal utia rred for 20

N nut es, %/ PESS 5untl?4%°“% 0 J“:a(tt'ie r%\ﬁé%% ?é)éenzm c acid and 0. 40
g (2. 615 mmia):t@cﬁn sedi eapled odi d@onv\éplep%dée@ Tﬂfiélt:ﬁ/(‘@l%eslt@rthy was stirred

fOI‘ 4 hour g, @gée%r aMn@ht@é‘]QEMJ_o;: RAs61 (a?ld7alen'§m3ry0ifras4

(brononet hyl ) benzoi ¢ acid was added. After stirrin To& her
acidified with 2N aqueous hydrochloric acid. Th s were

recovered by vacuum filtration, and the filter cake was washed
with water. The solids were dried under wvacuum overnight,

20 then transferred to an Erlenmeyer flask to be recrystallized
using ethanol/water. Solids precipitated out overnight and

.were isolated and dried to give 8.08g of 8-(2-

carboxamidophenoxy)caprylic acid. Melting point: 114-116°C.
Combustion analysis: %C: 64.51 (calc’d}, 64.50 (found); %H:

25 7.52 {calc’d), 7.55 (found); %N: 5.02 (calc’d), 4.86 (found).
'H NMR Analysis: (d¢-DMSO): & 12.0, s, 1H; 7.82, dd, 1H; 7.55,
broad s, 2H; 7.45, dt, 1H; 7.12, d, 1H; 7.01, t, 1H; 4.10, t,
2H; 2.20, t, 2d4; 1.77, p, 2H; 1.54-1.29, m,.8BH.

30

Preparation of Compound 33.
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15 hours, the reaction mxture was treated with 50 ml of water. After
stirring for 20 hours, the solution was acidified with 4% agueous
hydrochloric acid, giving a white solid, which was isolated by f5MaYf 2 on.
The solid was recrystallized fromethanol/water to yield 5.8 g of product.
Melting point: 171- 20 2C. Conbustion analysis: % 71.31 (calc'd), 71.28
(found); %ooPsaes (calc'd), 6.14 (found) . 1H NWR Angllcsiﬁjsﬁu:?ﬁ?(&oo MHz,
dé-DVsO): S 13.0, s, 1H, 8.0, d, 2H, 7.7, dd, 1H 7.6, d, 7.2, dt 1H;
7.1, d, 1H, 7. RreparddionoR2B eyl ichlinidg, Dipeth}lbSptagidebH. 25
Pr epar ati onysgfy, @oqn@ws@ 5 B ﬁ@%%l Bnoefs Al wgre(éi? 2Rl o of
hydr oqui none, (9 | oro- i ¢ acid, 1.g (6.7
mol ) of sf@éﬁ“brﬁc’téﬂ‘i‘ (féas‘VﬁlFﬁed( ‘7’5‘61 ﬁﬁbmge'@fpuzg]\j &ah‘édﬁ§e§od| um 30

hydr oxi de asadd&%rrréneofa MNERinetid\V3si Neat ed sb@iufO€afhadd (BOSUs under a

ni troge The, cooled r i O acidified with 20%
agueous rocﬁ{'or:ﬂc aé’gl h‘fdocaﬁasnfeng?%trsovmﬂ H121 4@\6“?}1/ ez‘i’§’9éc’]‘gml\/lﬁ\Y 2¢
PCT/ US00/ 3@662h®@hnqu>ft ohddevetWpn Mikése: gobidsrver.e Hesobad @d by filtration.

The solids gyet @ohadkRRaUR: - Ns §lolyd a%Cﬁ&h%‘h oJH%éé@@ﬁcﬁ%Q.L,Ved solids were
filtered off. The filtrate was washed WItI?‘I brine, dried over sodium

sul fate andiBeHteALFhEat. tPPhECACELPR dex e Y& E}WFQI 19 s&et ffom
et hanol /vvatrebmtt&mger/a&uéael g‘h@fre@btﬁmumﬂ{tﬁ?e waﬂeittelnngllperéﬁ > 230C.

Conbust,ion . an Si, f.oun %1 4.95 (calc'd),
4.93 (foun&f} Sahsy ;895| S é?%qo%btggafdg ’(()at% “IH 8.0, d, 2H 7.5,
d, 2H 6.8codleczpd. 6W'#teld wagHpddgd 1to ship|filtrage GHkpbuNdBitE8 and 73 were

prepared i @oiﬂ? p%@Eijn'EE@éher Ak ssgraoqyms@fadéalwggfsb&aap&{ QRgi ate starting
nd 78, Melti ng/ﬁgm nt . 178 tion anal ysis: Y%C

mat eri al s.

54 01 (cai E1HoT 68 G5 F oG OREr K15 2N QRGO AT BT | TH VR
Anal ysi s: (sdButDNMBOj2006mB). .0, Tighs mibru2b wah. Beatdd &ljrefllix4bor dd, 1H, 7.3, dt,
1H, 7. d i 1 o n 7DI\/EIting poi nt :

63- 65021500%8395% o%tggnlngsﬁld gh 5§ln%|a|ca‘lgggg gi61t2 r%2““(found) ; % 7.07

temperature. ThlS mixture was acidified with 2N agueous

hydrochloric acid and a yellow 0il was noted to separate out.
The reaction mixture was extracted two times with 200 ml
portions of ethyl acetate. The combined ethyl acetate layers

20 were washed two times with 200 ml portions of deionized water,
dried with sodium sulfate and concentrated under vacuum., N-
ethylsalicylamide was recovered as a yellow oil which, after
drying overnight under vacuum, was isolated in a yield of 7.93
g.

25 Preparation of O-acetyl-N-ethylsalicylamide. The N-

ethylsalicylamide (7.93g, 0.0481mol), produced above, and
methylene chloride (100 ml) were placed in a round bottom
flask fitted with nitrogen purge, addition funnel and magnetic
stir bar. This solution was cooled in an ice water bath and

30 then triethylamine (14.71 ml, 0.1057 mol) was added. Acetyl
chloride (3.76 g, 0.0529 mol) was placed into the addition
funnel and slow dropwise addition over approximately 10

minutes was made to the reaction mixture. After 1 hour the
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(calc'd), 7.04 (found); 1H NMR Analysis: (d6-DMSO: b 12.0, 20 bs, 1H 7.4,
dd, 1H, 7.3, dt, 1H, 7.1, dd, 1H, 6.95, dt, 1H 4.0, t, 2H 2.2, t, 2H
1.75, p, 2H 1.5, m 4H 6 1.35, m 4H Preparation of conpound SOAY 208 A
solution of 3.0 M (3.44 g, 28.2 mmol) salicylaldehyde, 5.D5 m (6.33 g,
28.4 mvol ) WOWYB2586 br onohexanoate, and 50 m et hanol wascrmsatseezwi th 5. 07
g (36.7 mmvpl) of potassium carbonate he slurry was heated to reflux.
After 20 hotifs,“ R PEACtPON FAREGr 8°Weddec b0t Ed o™ S8 B5CH2F i | t ered t hr ough
a Celite padllanadconcenter abedoonl hempe ssiuttaeowasiighhsedrhs khadwedoanes and

hours the - r st 50gen B Bird, Bur s Fr AR Re S e SR 5, i ppea
of f. The m sxwnastedstacitdivitied OM h dBoNaguers hydredhlogitcadici d and

extracted wiid gbRYvli@relsdt foo-nhBoof GARI 6f AASE 1 Y8S WRshed pidh 30 m of
brine, dried over sodiumsulfate, and concentrated. Recrystallization from

5 et hanol / WB® €Y 1§8% ect3Lag ige ok a xegnpydtind'e609 a5 h "BEBWHP M ulfaf® ti ng poi nt:
?8- lfSOC-d) COGITMQBUo?Be@Ed@) t)éﬁ/is §r31d2£'§6:3va65ur9.9 T(-nsaflﬁdl\il)c.in%loii% w_(afsomgia)dG; DR/EO) 6. 2633
calc'd), 6.98 (faqund). eak) . nal ysi s; - :
12.0, bs, 1?\3rlf§6.84]?3’ Fluipn ﬁ%‘ﬁ"(‘g/g,fﬂﬁﬁﬁ? et ng’{,l“'TH; 3 LRI BE 7005
1.5, 10 me@H0 Genpourdhfl awxapeepsy edednad besabwnmmnaed Es mConpound 60

using t riat tarti ter] i i nt.: - 62C.
Combust] on rperS: ol Bbl el CHLE g0l e Bl g, oS80 ) o gy
7. 63 (foundjcetivi-PoethyWirspbidylanife W eNvRTEIdy3nd  cqngenbvB®d 5 12.0, bs,
1H 10.4, s, lddr §a9uund,1 yigﬂiig ZS.QSQQ)f %He Jrcﬁiﬁctdis abe170h>i1d, 2H 7.3,
d 1H 7.1, t, 1H, 5.4, s, Zﬁ Preparation of coTpound 51 20 Carsal am
(30.00 g, 0.1846r#ed Jabheft HandNretdyiRengamida) qyy) - 3
car boggg e m( lﬁmééggvpb Q)—Lgéej%r{m—)l?ta_&ll_ﬁsaldicw.ﬁrﬁh}def qn D . | ac
in a roun ttom sk. react i on, m xt s_heat ed over ni ght
at 80C° A} %&BSW OFSa?b%‘?n&Tgn%]g)r e‘i"taﬁrae?&tdhécoraeg: |\(I)n\{g ﬁ?@(ri({)re

bottom flask fitted with nitrogen purge, addition funnel and

adaoret hrane hRe amidg)

magnetic stir bar. This mixture was cecoled in an ice/water
bath. After stirring for approximately 10 minutes, sodium
hydride (0.76g, 0.0316 mol) was added followed by dropwise

20 addition of a solution of ethyl-8-bromooctancate (7.78 g,
0.0310 mol) in dimethylformamide (25 ml) over a period of 25
minutes. The ice/water bath was then removed and the reaction
mixture stirred overnight at room temperature. Deionized
water (75 ml) was added to the reaction mixture, which was

25 then extracted with three 75 ml portions of dichloromethane.
The combined dichloromethane layers were then washed with
three 75 ml portions of deionized water, dried with sodium
sulfate, and concentrated under vacuum. Th? resulting brown
0il was taken up in an aqueous sodium hydroxide solution (2N,

30 200 ml), heated at reflux for approximately 2 hours, and then
allowed to cool to room temperature overnight. The mixture
was acidified with 2N aqueous hydrochloric aclid and extracted

with three 100-ml portions of ethyl acetate. The combined
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25 was filtered and a white solid collected. This was washed wth water
and the remaining solid placed into a 250 m round bottomflask. Water was
added to the filtrate fromthe initial filtration and nore, \ay egogo! i d
precipitated. This nmaterial was conbined with the solid already in the 250
m 30 fl askW@m#3Zh$ aqueous sodi um hydroxi de (150 nm) was petaiseb/3odae

m xture was heated for ope hour before heatt}&]/‘r&%1 was . di scontinued and the
reaction mi Xt (¥e WES25F1 ted >t B LosP 9% 8 F604° W0 EPEREYE ©f
PCTI US001306620cnivardnivghtr 2Oderhemghtithatiniet @08 0lli ghopt Beispiotab eicheand was

N et hyl sal Pyt ede dae | Latal o iR et oa PR 210 ) 0. 1425
mol ) and nethyfeife ang ediasnitdet{B00dat )vasepe- plTagedes i tanonei) iweer round

bottom &l asken The skhagk, s 6004 £AhP Atk 6l MRlkEHRe DA F 0aRd. i1l €t hyl ami ne
(43.62 m, 0.3135 npt) was added. Dropwi se addition of acetyl chloride was

then made oVéfl&dieri o8 Hfof o efshthat e ohRk: i%cdfwder bath was then
renoved andethelddhzaRatd | iy ) Brkéngie atid.r edeDviatgnipghtt at sanrbient

tenperature Met hyl epe. chl.ori dg. (3Q0 wa d 0 the reaction
mxture. THE"RIYX l)érnegr\}\a/algys\k/ass'he%c 'V\n%tqhzg?,c)aéﬁoﬁ' abd’pggé %%uﬁlscubf £]§N aqueous
hydrochl ori 8- atiahlsed ut$ o7 (fanadt:néN: W 136 (821300 Hi2pbicuindhs  '8f NMRei oni zed
wat er . e t hyl.ene cl id | ytion.v ried , 15-wth sodiymsul fate
and conggnt rgg?g%ﬁsﬁ?gécmgggk beayi%‘gl'g Séfnqg\r’/\gﬁg%’sgi ildil’wﬁ;{\t%’ V\dlzjé ;L#e‘l'cr ystallized
from 70: 30 &t h§l td,atet at.dChestand):. 6128,15dg bf: t4h€0D-acetyl 2 Nethyl

sal i cyl am deywes 4;sol,atgad. 10pacef ylguyN-1alhyh, salicylam de (17.74 g, 0.919
mol ), 20 which was$ prepared as described above, was placed in a one liter
round bottom flask with di methyl formam de (300 m). The flask was cooled in
an ice/water bath and sodi um hydride (3.38 g, 0.1406 nol) was added.

Met hyl 8-bronbdecanoate (36.5 0.1379 nol s, dissolved in an
addi t i oﬁal por t i%’ﬁ'p&‘m%s 331 ﬁ%éh% f’gfﬁaﬁsﬁepfel‘%ﬁfv‘% by atf?d“st ﬁ?%osogl ution was
added dropwssmy tthet Agpraadbienstanttiug enageetal period of 25 minutes. After

stirring for about o hald, hoyr 10e [Se.DaLh yas.Lomued, ang the reaction
mxture was all r fopting P
analysis: %C: 65.51 (calc’d), 65.35 {found); %H: 7.30
{calc’d), B.03 (found); %N: 4.77 (calc’d), 4.46 (found). 1y
20 NMR Analysis: (300 MHz, d¢-DMSO): & 12.0, s, 1H; 8.02, broad d,
1H; 7.72, dd, 1H; 7.42, dt, 1H; 7.11, 4, 1lH; 7.00, t, 1H:
4.08, t, 2H; 2.80, d, 3H; 2.20, t, 2H; 1.77, p, 2H; 1.53-1.25,
m, 8H.
Compound 34: Melting Point: 94-95°C. Combustion
25 Analysis: %C: 67.29(calc’'d), 67.18{found); %H:
8.41(calc’d), 8.55(found); %N: 4.36(calc’d), 4.26(found). 'H
NMR Analysis: (ds~DMSO}: & 12.0 (s, 1H), 7.93 (d, 1H), 7.75 (dd,
1H), 7.40 {td, 1H), 7.10 (d, 1H), 6.98 (td, 1H}, 4.00 {m, 3H),
2.15 (t, 2H), 1.71 (p, 2H), 1.25 {(m, B8H}, 1.10 (d, 6H) .
30

Preparation of Compound 36.
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three days at anbient tenperature. Water (300 ml) was added, 30 m ﬁhis
m xture was extracted with two, 250 ml portions of nethylene chl 8 Al The
conbi ned nmet hyl ene chloride |layers were then washed three tinmes with 150
m portions of water, dried with sodium sulfate and concentrated in vacuo
yielding a -46 5 MAY 2004 WD 01/ 32596 PCTI USOQ 30662 brown oil. This oil

was t hen t@?@ﬁ‘mﬂ& in a 2N aqueous sodi um hydroxi de %E%ﬁ@%ﬁn 200 mM) and
m nu 046

heat ed for tes. After stirring overnight at a nperature, an
addi tional 200 Tomk ZH0 &N m@guiedws teodilesn Hydtaxividen wascadded; and t he

reaction Sepd Xbule 9185 1qah efl il loel LorEhens 8d- . LY ogl Ing, the
reaction mxture was acidified wth a 2N aqueous hydrochloric acid
sol uti on af8h®®tr acthedfithvss [25Ted wHor niloiegenf Sptipm  acetate. The

conbi ned ebbydhyaeedatie.1ayer s wernmiyashedawdd Bo the 2B M yHALLI Ons of

wat er , %nd (t)pug;no\évi t%: 3 25%?“?0%“ ons 10 of brine. The ethyl acetate

layer was drtsdohi th g8 P 2t SR iP &1/ ent T4t 8825 °Yacuo, yiel ding a

tan solid whiteire ws stecredsfal Itz eduts onhd0:checket hylnracefat e: hexane) . The

product was,j d j lLbd_ i ' f .30 g. Conpound 51
§0fhaglt%l\r/g-l tﬁ a%d\f.\@fotngl 363_324%. Hfgo &ﬁ%p o1 sgaﬁlu’h%

anal ytical data: | I ng point: [ mbustion anal ysis: %C

67. 29( cal cPeperyaride7 ppp AtdFd, SPH thB. BAREAPT MIXT LB FOYFEAmMD) . YN

4. 36(cal ¢' ddom 4e18;65(rfaeuM)o;eﬂnghNVRTAélade)éa'tﬁdnd(;glﬁ-q%ﬁ@)ed: byS the. 08, s, 1H

7. 98, 1H, .. 7..70- 7.75 vamkH: 7.39-7.48 t, 1H 7.09-7.15, d, 1H

6. 95- 7?85, adqifion gt ?i.gd‘%, °?,1‘%%{?‘?‘?"7%,“&;’L“’%ﬁ;“i‘.bfﬁ?tﬁ‘:', 95?4’, 1.70, p, 2H 20
1. 20- 1. 55, fMter@#H thPpegarattlone afadConfitsu Al 68 tPotaassingantmatedxi de (28. 60 g,
0

. 511 ol ) ; 385 chb aGed; ) a8pa12d y &A% Mo, 0uRt Boi tam {liasky ;0 gt hyl sul foxi de
(215 M) was added and stirring started. After stirring for about 35

m nut es, pherrdl 1§ BRueouy sc@iu EFdneglide fas tddbelfsel ¢aphed twy 0°Caddi ti on of

et hyl 8- br oympgataneas e d §12=104:mg,cché%ZZtémlaémeoumaarm:%ﬂolf&@ was al | owed
to stir_at anbient tenperature for 3 30 hours and 500 nl of deionized water

was adddd. 2FHi-s T PEIPUSWEAY hete 0¥ St CFET 1Mik" e $%&Etion mixture was
cool ed t o poanpnt erpetatlusectand. achei domdiinadd bhgadlilc atpyeosisveltydr ochl ori ¢ aci d
- 47 dried over sodium sulfate and concentrated in vacuo to give
2.46 g (4B.8%) of product as a clear, viscous yellow oil.
Combustion analysis: %C: 67.51 {calc'd), 67.16 {(found).; %H:
20 8.67 (calec'd), 8.56 (found). (Note that combustion analysis
includes 0.176 mol H;0 (from KF value) and 0.068 mol ethyl
acetate (shown in NMR}). 'H NMR Analysis: (300 MHz, dg-DMSO):
8 7.45-7.42, dd, 1H; 7.18-7.12, dt, 1lH; 6.93-6.88, t, 2H;
5.03-4.97, 1H; 3.9%-3.91, m, 2H; 2.20, t, 2H; 1.72, p, 2H;

25 1.5%1, m, 2H; 1.3%-1.30, m, 6H; 1.27-1.25, d, 3H.

Preparation of Compound 37.

A solution of 10.0 ml (11.31g, 83.1 mmol} of 2'-
hydroxyacetophenone and 50 ml of tetrahydrofuran was placed in
30 an ice bath and treated with 120.0 ml (168.0 mmol) of 1.4M
methyllithium in tetrahydrofuran, which was added dropwise

over 30 minutes. The reaction mixture first became cloudy and
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5wJ1004 WO 01/ 32596 PCT/ US00/ 30662 sol ution. The resulting white solid was
isolated by filtration and was allowed to dry in vacuo overnight. 27.74 g
of 8- phenoxyoctanoic acid was recovered. Conpound 65 anal yti c§IMASIH:

Mel ting point: 65-68C. Conbustion analysis: 5 % 71.19 (calc'd),
70.98(found); %H 8 47(cal c'd), 8.70(found). 'H[AWR Analysis: (d6-DVSO
S 11. 95, Swojolﬂ - 7.31, in, 2H, 6.87-6.95 m 3H,_3.90, t. 2H 2.15, t,
2H 1.62, 'p, 1 45 p, 2H 1.22-1.45, m 6H 10 BEPEMEM6n of CqTpound
43 Pot assi Ltmehy&re%e%pﬁ A20r Q0464 pol heand di mBLhydyue s foxide (90 m)

were placed in a 500 m round bottomflask under nitrogen. After stirring
for 5 m nut'és, a‘fléiééf?ﬁ HOFN fofB5ans SAFEP( 107 §°1D. 0¥E7 1ABiD° was added
f ol | owed byweeé hydpalbt &3t brmmeegaamoaitﬁsé Lib.s?u?oa;sheﬁ) »Q467m)ﬂn) ofAfter stirring
over ni ght di tional [L o? tgtotlas& um

ur

00 erature,
hydr oxi de %f éeZ’ @rbe 267" s'ofj)mwas agﬁédan{ 0"t he BREaes rh~an effort to get
the reacti of i% Oéogw)f ofpimethonydifdyne thyll ) pheinpg vfa@rlmaadijl tional 5.5

hours, water (20Q,M9i0n20r WAS7 %dqlgg of gmglheofnzxture whi ch was then
extracted with three portions di chl or onet hane LlOO m portions). The

conbi ned d? é‘ﬁ?%\”ﬂ)ﬁé"t”f‘n’éﬁ%‘“ﬁ‘éﬁ“ﬁhﬁﬁ%l \%Fé(’df“}eclf firat e bl iss fat e and

concentr at edsiprepaced and Nerenesdivi tn@. Be N1 D8 kndBS onOireehiyo have an odor

of di et hyl sulc{ odee anqw\gas t?kenPh in_water. %5 This mxture was then
et'’h

extracted With three 68’rnt| ons o 1ghce"fraeteg X Bblor?i Wiibsortl ons). The

conbi ned etshytregcéentZ® hiypses, bpéere ﬁh@h gwdEh8dwwilt hoft Hree portions of

wat er (100 (BlomdrREh{10RSHzoiENE R Byd oas@g?at(@ d?ab{rﬁ‘cﬁ}V\@ﬁ sdal@d with sodium
sul fate and was concentrated in vacuo he resul ti ngO brown 30 oil was taken

up in an adG&bifs "&bUiAMAThy dlf B%itHESs SLEtEYo R SREFEE0fP i) ROUESL r ahydr of ur an
(50 M) wasftderewhacddedoamd 1 hés gm Kt7armenodasoth@eated to reflux for 2 hours

bef ore heatbn(gno\pnfg%hyﬁ%m@zol\{AY %Oﬂasv@dgéld 32p rPgl;/ 00/ g}gltqg% gi scont i nued.

Tetrahydrofuran was renoved I n vacuo, and t reactl on ure was
aci di filéd wWevrs, 2Nh‘aqlféétls°nhyd’ft@éhl‘*@ﬁi éreatEd Wlth 50 ml of water.

After stirring for 20 hours, the solution was acidified with
4% aqueous hydrochloric acid, giving a white solid, which was
isolated by filtration. The solid was recrystallized from
ethanol/water to yield 5.8 g of product. Melting point: 171-

20 2°C. Combustion analysis: %C: 71.31 (calc’'d), 71.28 {found}:
%H: 6.34 (calc’d), 6.14 (found). !H NMR Bnalysis: (300 MHz,
de~DMSOQ) : 8§ 13.0, s, 1H; 8.0, d, 2H; 7.7, dd, 1H; 7.6, d, 2H;
7.2, dt, 14; 7.1, d, iH; 7.0, t, 1H; 5.25, s, 2H; 5.0, s, 1lH;
1.55, s, &H.

25

Preparation of compound 67.

A solution of 50.1 g (455 mmol) of hydroguinone, 15.52 g
{91.0 mmol) of a-chloro-p~toluylic acid, 1.9 (6.7 mmol) of
sodium icdide, 75 ml {750 mmcl) of 10N aqueous sodium
30 hydroxide and 300 ml of water was heated to 70°C for 24 hours
under a nitrogen atmosphere. The cooled reaction mixture was

acidified with 20% agqueous hydrechloric acid, causing brown
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acid. The resulting tan solid was washed several tinmes in 40- 50C water,
and then was recrystallized from80:20 5 (water:ethanol). The resulting tan
solid was recrystallized first from90:10 (hexane: ethyl acetate and t hen
was added to boiling water. Ethyl al cohol was added until the

cleared. Up®O0td23p6 ng a tan solid precipitated and was ipevﬂnsﬁomdﬁsby
filtration. This product was allowed to dry in 10 vacuo and was isolated in
a yield of 5°96§s.tCopdlert 43neanaidyjidearefatact M Piigf Poinstiengo- 91C.
Conmbusti on Anakysbsids Were GGKBR allncetd)l ,acéﬁaéé(fwedm%issh%d(tal c' d)

, 7.92 (found) .. 1H NMR Anal y5|% g %[ S, s, 1H,
7.00, t, 1H>°819% wSRe Sifteregsoft. Jhe Siimate “%‘H‘”’af“B% "“d:h ?H”‘i 45, 15
p, 2H 1. 23drmad6dr+erC@tmﬂumd$1144te 4ind Edmceandaéédmerreenmm tvhe above

nmet hod usin r iate star mat eri.al i ng Point:
Bo. 05¢. - Sonirer FaRRREAPELA SRLALL WILILE e s (PP RE ookt O,
8.57(cal c' d)meltBndﬁ&;(oflﬁUnﬂ)ZE»Oid?'l NifemBast yesi Snai(;dﬁ-leVBQ) 63.8%.9, s, 1H 9.2,

i’ BéH p,7 (Z)a( Tl‘é:ih’ 8&6 @6’ Co’lh’n}ém’4 %% Ela%ﬁ ‘i—uo'l it t939§yc§)§ldéceg%orrbustl on

25 Anal ysi sNMWnMsZQ(caidﬁ-@)@Oﬁzl G6Pf dund) 1HY4H .0 7d14«’(fd::al7c'5d)gi,

7.12(found) ,,1H ly|73 DMBQ) i b ,,12.0, s, 1H 9.3, s, 1H 7.00,
t, 1H 6292H %I d dgl—?{ ?S' EH 1.62, p, 2H 1.49, p, 2H

'1.35, AP 2H. Cd?ﬁ?tmﬁddfr’ﬂs W@rit?hg«epeu REeParzg. 1Dghe EBRDURIINGHA % Anal ysis:

NC. 56. 57( cabmpéing 39- d2{{PURE) apidprfaB(fravbtly ma@e8bifound) ;-
4.71(calc'd), 4 32(found).” 1H NMR Analysis: (d6-DMSO: S 11.7, s, 1H;

10. 4, s, 1H 7. 7Cpmpognd(fif. 1Meltigg poiot 5 IRYSD504 QELDELI2896

PCTI USCO 30§ﬁ§1y31 1%9 614"01619a?rc5d99 65, 951'ﬂfoﬁ‘n<:90 she 2H2 2. 15, t1 2H;
1.67, p, 2H 1. %r%}f ound 46: Melting Point = 93-9

Conbust i on fAﬁé?yis)lfSA “Eé(c]aﬂ (’:“MB)AM@-YS?BHOWGPMS‘@M 558601? (cal c' d)
, 6.02 @kound) 7.4 HdINVRiAMRI4ESI &3, (G- HVEOW:, 1R @,.25,ddH1H9. 3,05, 1H;
7.01, t, 1H_ 6.30, 3H 3.86, t, 2H, 2.35 t, 2H 1.85, p, 2H
Prepar at i on 95¢ g%: 1, %81 2

Compound 73. Melting point: 63-65°C. Combustion

analysis: %C: 62.11 (calc'd), 62.02 (found); %H: 7.07
(calc'd), 7.04 {found); 'H NMR BAnalysis: (dg-DMSO): & 12.0,

20 bs, 1H; 7.4, dd, 1H; 7.3, dt, 1H; 7.1, dd, 1H; 6.95, dt, 1lH;
4.0, t, 2H; 2.2, t, 2H; 1.75, p, 2H; 1.5, m, 4H; & 1.35, m,
4H.

Preparation of compound 60.

25 A solution of 3.0 ml (3.44 g, 28.2 mmol)
salicylaldehyde, 5.05 ml (6.33 g, 28.4 mmol) ethyl &~
bromohexanoate, and 50 ml ethanol was treated with 5.07 g
(36.7 mmol) of potassium carbonate. The s}turry was heated to
reflux. After 20 hours, the reaction mixture was cocled to

30 25°C, filtered through a Celite pad and concentrated. The
residue was rinsed with hexanes and then taken up in ethanol

and 10 ml of 2N aqueous sodium hydroxide. After 6 hours the
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10 Pot assi um hydroxide (11.20 g, 200.0 mmol) was ground in a nortar until
powdered, then added to a 0.5 L round bottom flask containing 90 nL of

di methyl sul foxide. The resulting mxture was stirred for 5 m ruMgsHNRfter
which time 10.00 g (50.0 nmol) of 4-benzyl oxyphenol were added | medi ately
15 followed by 12.55 g (50.0 mml ) of ethyl 8-bronpoctanoate. The reaction
was stlrreqmﬂﬁmkapn1tenperature for two and one half hours. The reaction

m xture was poured into 200 mL of distilled water. TEUHNP2e was heat ed

to reflux. MhgRo1 has 418acLdPBEONRhEtRYutehRad GREHIQBy Wb Ufse Was al | owed
to cool 20 to roomtenperature. The m xture was acidified with 2N aqueous

hydr ochl or | 1§81 Y h§8f‘i’ﬁ"118ﬁl°aﬁ81q R4 rRLGREGeAG SOl £ i Yhatce BED at ed by

filtrati on.ThEhersmlicdbhsas adsl eawredt witdr 0 mdded brvaGudme@veved ght. 17.96 ¢

of the (4- b%’&%XrL %XX?Q&”Y A8 COQ%%’%L@&O' %e%%g&b‘i"??z £394 %Q This materi al

was used as 1S 5 e next. ste enzyl oxyp enyl)8 oxyoct anoi c

aci d was® pI%t@éGOI/n*taéer §age 5.0 ‘F(ﬂfnémtmtlw)r?@dasf akfewn :Hi820 M of et hyl

al cohol . Thg ﬁéggng\/agss(ﬁ)aégego&&{ 5}%{ %M% Wit-h,cgnpt rogen before 10%
on

pal | adi um on ac ted car was ag to the reactlon 30 mixture. The
fl ask was tiveActdiachht3®d ! famd) a Wal § Sen(wdatdi-nEnY HjeirdyertSnas pl aced at op

the flask sugh rﬁ%teainhela GRRtARLSsf: the-ddsask et & kgpt 1wpder a hydrogen
at mosphere._ -50 01/.32596 PCTI SO0 30662 The mixture was. al lowed to stir

over ni ght at°-fodmn tBirger atdir e’ dnfPwds: t'fién’ £ 1terdd thirotigh Celite. Ethyl

al cohol1onvasn, eenoved in vacua, yielding a white solid which was first

recrystallized fr¢ 9&%00XI L &t Qy(jﬁjaq[;&qmokhe waten am LheRWesha di ssolved in

2N aqueous sodi umh m xture was filtered and acidified with
2N aqueous ﬁl’?yd?Jd@hF |a@PaQHrdatq'ﬁéar‘%lé'§upactﬁﬁba]\Rhl 18§19 @oWRfs i sol ated by

filtration gngydal | qefxﬁsusmndg%lyypser y@cwr@s@aﬂ@dg st7 the

(4- hydroxyphenyl) - oxyoctanol ¢ acid was 1 sol at ed nmpound 47 anal yti cal

data: Mel tifgupdi nﬂi“ g75100elc Db bFruankhi VS 264 W"f PGB“’G? H(cal c' d),
66. 43 ({punghk; afdlys¥s 94 (§SBM$5)d) 5 12..80 Hsf oundp.4,- 3H 10NVR cAnal ysi s:

(06-DUB0 - 5 12 8.5 1t 00,8 M 16683, B, 1, & T8, du, 20 215, ©

2H, 1. 60,
t, 1H; 5.4, s, 2H

Preparation of compound 51

20 Carsalam (30.00 g, 0.1840 mol), iodomethane (10.23 ml,
0.1643 mol), sodium carbonate (19.51 g, 0.1840 mol) and
dimethyl formamide (150 ml) were placed in a 500 ml round
bottom flask. The reaction mixture was heated overnight at
B0°C. After cooling to room temperature, the reaction mixture

25 was filtered and a white solid collected. This was washed
with water and the remaining solid placed into a 250 ml rcund
bottom flask. Water was added to the filtrate from the
initial filtration and more, white solid precipitated. This
material was combined with the selid already in the 250 ml

30 flask and 2N aqueous sodium hydroxide (150 ml) was added. The
mixture was heated for one hour before heating was

discontinued and the reaction mixture was allowed to cool
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Compounds 48, 49, and 50 were nmade by the above nmethod wusing the
appropriate starting material: Conpound 48: Ml ting point: 99-100C
Conbustion analysis: % 68.57 (calc'd), 68.47 (found): 9% 85 HAY 2004
(calc'd), 8.67 (found). 1H NMR Analysis: (d6-DMSO): 8 6.63, m 4H, 3.75,
t, 24, 2.15, t, 2H, 1.60, p, 2H, 1.45, p, 2H 1.20, m 10H Corrpound 49:
Mel ting pojjt, 32%%2 104C. Conbustion analysis: % 64. 295&ﬂ calc'd), 64.53
(found): 9Bt 7 (calc'd), 7.32 (found). 1H NVR AndiGJasWBMeys DvsO) : S
11.5, s, ll'd,veBnﬁg,hS DoerGig®d, dnwhitd sBlﬂchr&slpr'ateZi i vhs 2H 1.60, p,
2H, 1.45, p, 0: Meltin J20i nt 17-120C.
Conbusti on lszoana e b’éofl&/g,} %gnég?gﬁlowedst 88 63 ( ﬁd;E1 3/31-1 6. 35
(calc'd), @.fwﬂ(eﬁbBM)llcxlleWWAnai%ﬁsed (d6-DMSO: 8 12.0, s, 1H, 8.6,s,

1H, 6.62, m 4k 3:B0salic Ehlc?e{gp 52t ?d"114215 %\gi) %ndzr!féthy{)éln > MAY 2006 WO
01132. 59( PCT/ U 4RI /30662 Preparat.i on of conpound

2, 5- - di ydrbX3Hcet biffeRbherses. Rjﬁcﬁd 0. 9399 1‘1’[5FIE)r r%’é‘ﬁz‘?ﬂttoﬁrom de (3.72 m,

0- 031 nol) f1psk.asshamiesk hasada164. l?mlalg ich/Wht@31baml jnaand acet one (150 rﬂ)
wer e addedtt 0.8 ?OHQ ni ‘([ij:p gd 1b8t£103r§‘ sk Tnﬁ reaction m xture was heated
overni ght at *YefrfliK and” thefi was” c6of 3° £18F%nt CFENIEF at ure. Wien cool ,
dei oni zed wederiof 16D anhyyM/ablcaddedvatsotmdwemacéemwom pexicdref and the

reaction mex{dn8n¥es . eXfPl{ea%éﬁi;aTth eQth | JIBStfint PerdRaMnalPrortions of
diethyl ether. The conbined ether layers were dried wth sodiumsulfate

and corfé’ent“?%‘fréﬁnlW"\F&é‘ﬁlétﬁ'i‘é‘fddPﬁﬁr“égh‘aé‘ltka%lei“ﬂ tePRPP APk solid was
recrystal | Mgeghlenemmorbde (fed hnanolasv\mc&ﬁ)tgllteledtdmgtﬁoroalgtﬁfe 2- hydr oxy- 5-
benzyl oxyac ophe ne_as I eedl Pot assi roxi.de (11.11 g,
0.1983 nnl)ﬁ'\;énﬁlépu 5t iyt "Xa T‘fox?%lg (3%0 rﬁjf b<Eg Wer e a gnicﬁ]gg {250 m round
bot t om f | agkdrochf ¢xic i@lcmsn@l\tﬂésm Mym@xyllﬁl Ben¥pl mky@éé%%'ﬁhenone (12.00

g, 0.0496 jfoddionPIRPREEL . asTr@Jmmgn@Q@y@mdwa&m@&d wholdQued by
addition of _ethyl 8- br onoocat anoate I(“12 45 erlI) The 20 reaction
%ﬁ&‘%tt&r gield an

mi xt ur nadith |SPF'€H“ Sbtatieghtd SPOHLFRE £8

orange solid which was recrystallized from 70:30 ethyl
{(acetate:hexane). 12.15 g of the O-acetyl,N-methyl
salicylamide was iscolated.

O-acetyl,N-methyl salicylamide (17.74 g, 0.919 mol),

20 which was prepared as described above, was placed in a one
liter round bottom flask with dimethylformamide (300 ml). The
flask was cooled in an ice/water bath and sodium hydride (3.38
g, 0.1406 mol) was added. Methyl 8-bromodecancate (36.54 g,
0.1379 mol) was dissolved in an additional portion of

25 dimethylformamide {100 ml}) and this solution was added
dropwise to the reaction mixture over a period of 25 minutes.

After stirring for about a half hour the ice bath was
removed, and the reaction mixture was alloqea to stir for
three days at ambient temperature. Water (300 ml) was added,

30 and this mixture was extracted with two, 250 ml portions of
methylene chloride. The combined methylene chloride layers
were then washed three times with 150 ml portions of water,

dried with sodium sulfate and concentrated in vacuo yielding a
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Dei oni zed water was added and the reaction m xture was heated at reflux
for five hours. At the end of this period, the reaction mxture was
allowed to cone to roomtenperature, and was acidified with a 2N pMieHls
hydrochl oric acid solution. 25 The resulting tan solid was isol ated by
filtration W0da1/94% washed two tinmes with portions of deeponusmgossat er .
After drying overnight in vacua, 16.75 g of the (4-benzyl oxy-2-

acet yl phenylbrogn oxyioct dhbé oidchds vidsrr eeksreredin 2 2N aqueous sodium

(4- benzyl oxy;y ar@,s:féeylsghewéa (ﬁo@wlqctaaamecﬂtaelpbl( 48. #5nfbes.30aH:H435 nol )
and et hyl acetate (85 mM) were placed in a 300 M Parr reactor. 10%

pal | adi um o CAEFRECEEX e 3F Hork t( TS NY) LERRE rahdtRed 28n89T HdoPBLE Y was

seal ed, evaguabedy aadesthwsgaduwﬁwmhy@u agenadd¥fd, eand hend €agtoiforvas heat ed
at 50C over ni ht the -52 5 NAY. 004 c{pBZ?gG PCTI SOO/ 0662 react or
was opendd MATH AGdi Prdred UBEEL ¢ tof ?LT)’% al MHA ur""h8 "YetPYated carbon

was added. Tkectaacimaktuss vaagaam@:efaleedwlthe\aamacgdoamdudmtgmlw th
O™ e " iiaRaC AL G IRPELLOT MaED WC LBRELBROUET e AT | er VO

days at anbi&n erature, react or was again opene t he
reacti on miagttate wa§hé|¢6tr@rleéd ertﬁeflf Ptﬁtfraézteelwaﬁsfscﬂﬁé%maﬁé?éd'iw vacuo and

the residue 3Wa§5cplnacsgrt{brt§1%fpaéterr ea6d AheANFL1AGAI P50 mihBorESirdue was
then taken up in ethyl acetate, and 10% pall adi um on actlvat ed carbon was

added. The PEaRtir wadhePuwal afctatalivted?s charGel: W (%A Y¥ar ogen and
heat ed over gh@hite @3hdS0&ncNtir@ted 0R] vAGud,0 yaahd et at ema@tur@1®he r eact or

was opened, the palladium on act e arn bon s filtered off, and the
reaction m %Par’ée s“téginjc’eerﬂ rr*léf’ qu ﬁto g% t)'N%r Pa8EF g yﬂﬁ ow solid was
recrystal | i peddidtoma80i246l dtfeanat ex weatthylscalldotmla y¥héd yA 26wB&ad.i d

resulting fromthis__recrystal ation t aken 4P i1ing hexane.
Ethyl acet SPEPORHY tst]leﬂ“%t]é"d:el&ahn $92:a %%A%drngs%? g oretﬁ\r/]\?a‘}sleachl eved, and the

M xt ur e 18as Cakb@seichnt ensnpdlst 0 $OO0mMm7t efpsrlat dr £.67A17( feursiol: | 8, H whi ch
prectpitated, qiRS o) 8 e Bolhi Ll Al on AN 20 4 354 [EGAGHO. 6. 23 g of

(4- hydr oxy- oxyoctanoi c aclid was recovered. Corrpound 57
anal yti cal daRaAnaJMslltst ngdgomuse): $122.005Cs, Gaitbls®d .o, andl ysi’§- %C. 65. 31

(calc'd), 6§$§f chcH“%?; 7%%—%?@,( C&',C'lﬁ',) 7. 6939(found) 151 H BVR o5,
td, 1H; 4.05, t, 2H; 2.75, d, 3H; 2.15, t, 2H; 1.70, p, 2H;
20 1.20-1.55, m, 12H.

Preparation of Compound 65

Potassium hydroxide (28.60 g, 0.511 mol) was placed in a

25 500 ml round bottom flask. Dimethylsulfoxide (215 ml) was
added and stirring started. After stirring for about 35
minutes, phenol (12.00 g, 0.1277 mol} was added followed by
addition of ethyl 8-bromoocatanoate (32.04 .g, 0.1277 mol).
This mixture was allowed to stir at ambient temperature for 3

30 hours and 500 ml of deionized water was added. This mixture
was heated at reflux. The reaction mixture was cooled to room

temperature and acidified with 2N agqueous hydrochloric acid
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Anal ysis: (d6-DVMSO): S 6.88-7.02, m 3H, 3.92, t, 2H 2.49, s, 25 3H 2.15,
t, 2H 1.69, p, 2H 1.20-1.59, m 8H Preparation of Conpound 81
Preparation of 8- (4-bent lox - henox )-2-neth 1 octanoic acid, e{)jw 7004
ester 30 Airless techniques were used during the transfer of |iquids.
14.0 granms of 8-(4-benzyl oxy-phenoxy) octanoic acid, ethyl ester (0.03778
ml., 1e added to a flanme dried 250 nL 3-ne - bot t oned
flask cont a?’r‘#’%%%a stirbar. To -53 WD 01/32596 5 I\/AY%%%E‘{“B%/ USOQ 30662

this was addggd ;80 mTthr&gwﬂ{goumt'EHEoli'Eh@asmi%BLHt%dV\@ys stirred for 10

m nutes or until the solid was conpletely dissolved.” The m xture was

cool ed to f7BCaGEPhGraryas ebtouRd HhdatetohecUsal e "Fe t-he? it Bire was added
19. 84 nmL obt a-2Nendkybktdticim diidsepr epydwerede csopainboss (0. 03967 nol ., 1.05
eq.). The addition was done slowy to maipntain a tenperature bel ow - 60C
After the ABRAATER. WAS® colfBrErE PHESH ST IPS @ RE ORBA A 8°SEi 1 for 2.0
hours ats - 78C uporme Whkelc/ b ot be( BusPensi 0re. 4Waslst@wl y quenched with 4.70

mL of i odonet hane (0.0/556 nol,, .10 2.0 ) - t enperature was not

al | oned t 05 HEYTERRY -ah SV AMR A8aHsddr | ﬁdd ?’ﬁgg) acPdIrleg(jr’n. S"I'ﬁg’ r+ej'a2§ti on was

al | owed to7stnwhy 2HpaENE1-6. $DOM tBIPRIrEL, UL e 28nd2 S5i rt,ov8r Bedays. The
solution was,filtgere Y fzgin‘gr elgi Rtat es and t he supernatant reduced
to a resi dB'eS%“ﬁ {L/é%{jo.g' %hwg %'ezgi due ‘'was taken up in 60 nL of 15 ethyl
acetate and was with satd. Sodi um bi carbonate solution (50 nL) and satd.
NaCl sqbut ppgharalidd be ddaBodidiMb acetate |ayer was then dried with 4.5
grans of anhydrous sodium suJtate.and filtered. The or ic layer was
reduced to a F@Eﬁﬂ}@m"}iyﬁre’ﬁé{?o?ﬁ.'#ﬂé %4 f mﬁr‘fgcﬂ?gt&m"gézgggl den oil with a
20 final raulfeixetid G0 81)10egr @rec{db2n 62 FYiml dyundPeTomnEiiasdt ed that that
smal | anoup . .0f; L NG gt Anlel 00 HBLALL kLS STRideds, akangineih sone _

di net hyl at ed e\by-pro uct. This interned ate product was not characterized

and was usBenap§neatien (thd mext 016t @pl) 29sTaded offHoa¥RE REs*Pebenzyl ated with
Pd/ C and H2-g&mo8&Sbhbed 1k (7R, epariathan . ofareenpaunding7. The resul ting
pr oduct vva(swgydr ol yzed aceor di ng to rretatagds. de croir]t_)leoq,‘ for

night “at room temperature, an itional &

potassium hydroxide (2.62g, 0.0467 mol) was added to the
mixture in an effort to get the reaction to go to completion.
After stirring for an additional 5.5 hours, water (200 ml)

20 was added to the mixture, which was then extracted with three
portions of dichloromethane (100 ml portions). The combined
dichloromethane portions were dried with sodium sulfate and
concentrated in vacueo. The resulting brown oil was noted to
have an odor of dimethyl sulfoxide and was taken up in water.

25 This mixture was then extracted with three portions of ethyl
acetate (100 ml portions). The combined ethyl acetate layers
were then washed with three portions of water (100 ml
portions). The ethyl acetate layer was dried with sodium
sulfate and was concentrated in vacuo. The resulting brown

30 oil was taken up in an aqueous sodium hydroxide solutien (2N,
100 ml). Tetrahydrofuran {50 ml) was then added and the

mixture was heated to reflux for 2 hours before heating was
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conpound 47 to produce the conmpound 81. Yield was 67.85% Product was a
white solid. MP. was 30 67-70C. Elenental Analysis: Theoretical C@g&ﬁ@i@
H= 8.33% Found C= 67.56% H= 8.56% Quantitative 13C-NVR (d6-(c) X o]
(1C, 177. 477) ; CAI-O (2C, 151.467 & 151.015 ppnm) ; CAE-H (4C, 115.617 &
115. 209 ppryo opB9CH2- O (1C, 67.939 ppnm); CH CH3 (1C, - 5#chulddess®04 WO
01/ 32596 PCT/ US00/ 30662 38. 689g£{prr); -CH2) - <<%SC, 33.211, 28,769, 26.645,
25. 451 ppm iscyiiensd (18 tEaNYHP HERY PrepaFatiton” of? Yhpdthd §2 5
Pr epar at i onrefc@-ddmbenzy axy- phendxyd 2-thpewpeneuyljydrochRnoicc aci d,
ethyl ester Airless techniques were,used during. th ransfer of ,._quids.
10. 0 grans 8?1%'-(?@&53?/‘? oR%?gp%aenn(?)?)l/}gowcatsaHS?%egjagleg?Eaelt ﬁ;PgS elglt er
(0. 02699np150°cl wvage). wasl addedvasorectisapdl drdedroBBGr2010 3- necked
round- boi t ongd, 1 a3k gont ai Bh0g AustiEPALn ToLidiAs Yas,added 400 . of

HF. e t d for 10

anhydrous T m xture was stirre m nutes or until the solid
was conpl et Biystlifyom 9000 (TRsand ethrk dued2Edbladd o0 r8e ¥4y 8 dry ice

and acet oney,obatfy wIeekhe gyl Wikonas wddedad4. oAl ofe aizbhid t hi um 15
di i sopropyl am de sol uti on (0.0480 nol ., Th A %ddi tion was done

0. 1.7 €q.)..
slomy to natfdEEh alP¥mRratis & ﬁépoﬁx?l-léiogeg%"ttﬁe He“addt ti on was
conpl et e t hessladedr eyWaslalkoved ttaistproduor a0 ahdowssd ab d?A8Gmpon which

time the suspension was, sl.Q queng It .0 nk akl y4 brom de
(0. 0577?%I ."’?C”%"g‘. ¥3° elqs.o)l.awer%el 3%%?% \grfeglv\%é"noto allowed to increase
above 50C dusiyg daedadkti MedhindTipeineatttifoflWas aPitowvEdonr Araltgdts: warmto

room t enper atir &, A9 (SL L dYCEs My (OUES The. splditbon , Wass fid-ened avay
from preci ptates and the supernatant reduced to a residue "in vacuo". The

residue was takeR Bpalysi6O (¢d-DESODLT Sethyl. acetft @-and-wa8: wi t4shtd. Sodium
bi car bonat e, so utj on (%%)’_ @_L"'atqﬂ sat dy NaCL, sof.uti g (H0281):. 4Ehe et hyl

acetate | ayér’ was t'heh ied w 4.5 granms of anhydrous sodiumsulfate
and fil iered, Zive loRdanic QHayer was reduced to an oil and chronat ographed
on silica gel using (9:1) hexanes 30 to ethyl acetate. The final product

: , ! , o v
gj‘:n??lt gteinvce" |13V(\§A;qq,gRt ha il yed o, 70 9rams 68, Lo yiehd) -

method using the appropriate starting material:
Compound 44: Melting Point: 89-92°C. Combustion Analysis:
20 %C: 68.57(calc’d), 68.71(found); %H: 8.57(calc'd),
8.58 (found). *H NMR Analysis: (deg-DMSO): & 11.9, s, 1H; 9.2,
s, 1H; 7.00, t, 1H; 6.29, m, 3H; 3.84, t, 2H; 2.15, t, 2H:
1.62, p, 2H; 1.30, p, 2H; 1.23, m, 8H.
Compound 45: Melting Point: 98-99.5°C. Combustion
25 Analysis: $C: 64.29(calc’d), 64.06(found}; %H:
7.14(calc’d), 7.12(found}. 'H NMR Rnalysis: (de-DMSO): b
12.0, s, 1H; 9.3, s, 1H; 7.00, t, 1H; 6.29, m, 3H; 3.84, t,
2H: 2.17, t, 2H; 1.62, p, 2H; 1.49, p, 2H; "1.35, m, 2H.
Compound 74: Melting Point: 126-12B°C. Combustion
30 Analysis: %C: 56.57(calc’d}, 56.72 {found); %H: 6.39(found),
6.66(found); %N: 4.71(calc’d]}, 4.32 {found) . 'H NMR Analysis:
(de¢-DMSC): & 11.7, s, 1lH; 10.4, s, 14; 7.75-7.8, dd, 1H; 7.68~-
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(d-CDC13) : C=0 (1C, 175.462 ppm ;' CB,, (6C, 137, 188, 128.36, 127.679,
127.298 ppn) CAr-O (2C, 153.303 & 152.683 ppm) ; - CA=-H -55 5 MAY 2004 WO
OLl/ 32596 PCT/USO(1/306 2 (4C, 115.607 & 115.176 ppn); =CH> (I C,Sd%éwm
ppm; (CH) a,, (1C, 70.439 ppnm; (CH2-CH2-0O (1C, 68.242ppm;

(1C, 59.946 ppm); CHCH (1C, 45.147 ppm; -CH2-CH= (1C, 36.404 ppm;

-CHz (5C, 29. 121, 27.054, 25.745 ppm); 1C, 14.221
ppm . The @ér‘%ﬁ%ﬁ”ﬁd was debenzyl ated with Pd/ C and HZQE-I%”US%QQ@H bed in

pr epar ati on, of @ormoumcbﬂz sgThe, nesud toong., produat, was2dydret,yzed accordi ng
to met hods d%SCI’I 5c‘;sr %rrpound 47 to produce the conpound 82. Yield was
67.66% 10°Prddutt?nhs™a Thite solid. M P. was 98-100C. El enental

Anal ysi S: Theoteaigoual 46=68e136%g HdinB.-00%IFoUNdo@usGP0oB3% H= 8. 96%

Quantitatiye 136 NVR.(d 0 226) ; CA -O (2C 151.660 &
I51. 216 p:o%/ﬁ alyghyt ﬁ%ic% 10 dg_oefs]zgé%" b %Q)CHZ CH2- O ((1o 67. 908
ppm) ; O+ G261 c 44, 88 B2 pputhil) - -NMHK5Ar(a5@$lS34 BHipMEB.:9BS, 27.071, 25.614
ppm ) ﬁér(lc’lgfzg 300, ARM 5 oGH e o 0(6p§° 40- 342 3PpE) i, GH2- GH3 (1C,

|

14. 007 pp epar on’’ of * cofrpoun réparation o 8 (4- nmet hoxy -
phenoxy ) itt 2nd%.c tacittt, letthyb. #ster To a 500 nL 3-necked round bottoned
flask was added 14.90 grans of 4-nethoxyphenol (0.12 nol.), 30.0 grans of
8-brono et hyl oct anoate (0. 1265 nol.), 10.36 grans of potassium 25

car bonat e f dry acetone, and 2.5 nole% of potassium
i odi deygThe reasﬁds@murwa@dk@{ltdeurneeorutemg@nmecrid wiefcoxedifor 2 days. The

heterogeneous m xt ure S a a a o d resi due and
e} CdiRg & ORALS £h88eq thh 426 E‘Q‘?% S0l

m xed w t h"&06* wat er an acetate. The two
phases wer éla3® scepanatrmd%n@ rhedioethifli euligyiéde . ex??eaéﬁé%ilw’ﬂh 3N NaOH

sol ution (ﬁl%ulé%@ Lei P08 wrgamlq.ukéyeafmswlaw Birxtoamt gd  once with
said. NaC solution. The organic |ayer was v%vaf(aéf},lanhydrous magnesi um

sul fate and®%-0 peglddof ﬁh@ewdaﬁmé‘e“% wsrw ?‘6015“" 82596

PCT/ t | $$11368(46@ bySO} Lisi gn(30as rdeen afedtiaads tirohaddtapodume (- 160 nl) and

t()pp6d The reaction was stirred at room temperature for twe and one
half hours. The reactlon mixture was poured into 200 mL of
distilled water. The mixture was heated to reflux. When the
reaction completed, the reaction mixture was allowed to cool

20 to room temperature. The mixture was acidified with 2N
agqueous hydrochloric acid solution and the resulting solid was
isolated by filtration. The solid was allowed to dry under
vacuum overnight. 17.96 g of the {4-benzyloxyphenyl) 8-
oxyoctanoic acid was isolated. This material was used as is

25 for the next step.

The {(4-benzyloxyphenyl)8-oxyoctanoic acid was placed into

a 0.5 L round bottomed flask with 120 ml.of ethyl alcohol.
The mixture was sparged for 15 minutes with. nitrogen before
10% palladium on activated carbon was added to the reaction

30 mixture. The flask was then evacuated, and a balloon
containing hydrogen was placed atop the flask such that the

contents of the flask were kept under a hydrogen atmosphere.
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wi th an equal anount of hexane. This was placed in a refrigerator

overni ght- The crystals that forned were vacuum filtered and al| %Yﬁﬁﬁtﬁ?"
air dry. The product was not further 5 analyzed and was used "ds st d
the follow ng steps. Preparation of 8-(4-nethoxy-phenoxy) -2-nethyl

oct anoi ¢ acwe,01/32pthy|l ester Airless techni ques were usedPaliibl§Fodshe
transfer of liquids. 14.0 grans of the co%ndstprodu%gd eart%%\éee(o.03778
10 nol ., 1 &§°)MWEETadifed 2% T IFanet tr P88 250 nt & 3-98Ck&T° T '9und® bot t omed
flask contakRlNghsAtEbh rdiakerd® tHroaghaz:ladeed E80yhlalahodniyadr ous THE. The

m xture was stirred for 10 minutes or . .until,.t SOl npl etely
di ssol ved. FRECYR%tr &2 G Y&%]o@f’-é‘a ?o‘”’“#ﬁcs%lsﬁ‘“hnghg%r“%%zr%ﬁd acet one

bath. To theedbystiail uzed Vasmaditldd £6n84 aftolpfl :awahet ianki aherlidasopr opyl ani de
solution_(0.,03967 R e, LlifQn wase doneurslawl y to
R

mai ntai n"a FERPErAtUr . addition was conplete the
m xture was falteowddane atidi fied with Hbpaeass JySeceiRyivhfet ti fBSt he

suspensi on \9@@!%@ ¥n2Q Quenghad wWibihtba70y di1ekat noaRLhaTWEd. 07556
mol ., 2.0 eq.). He t enperature was not aIYowed Lo increas above -50C
during thetadey vdder THEuwBact? 38 Ralt &PPolEdYCHOXYRERY s\léf'm to room

t enper at ur e ,aPsk-Sinok c O¥&ld *8s hpsiscedhe gohpiingn 4Neandliyltt es edlatanay from
preci ptates and the supernatant reduced to a residue 25 "i cuo". The
resi duelfas Meakemoupotnt 66 7mloGE - et tRAPUAERIMAB2 B Stas * W t F{ésg‘?d. Sodi um
bi car bonat e (ggiytd}gnaégipj Nebun@nd sgat oz, saCdaisokyt i Dreo S@oaid).. The et hyl
acetate layer was then dried with 4.5 grans of anhydrous sqdi um sul fate
and filteredMRTAralosgani cldaiMsO)Inad eluced o % Y%si di& *%-8° 3B vacuo.
The final pradugct;swas gnl.denyei le Wolih A i, ng) 2Hawi. ¥3.elpd ofi; A.20, gr ans
(62.6 %yield). HPLC Indicated that that small anpunts of the starting
materi al refai f&d along with some dinethylated by-product. This

i ntermedisat e product was -57 5 MAY 2004 WO 01/32596 PCTI USO{1130(62 not

characteri zed and was used " is" Lp the n t ct was a
clear liquid thdto"&Pures %8y 38, sk g‘ﬁ&% Ehe 1ab§r?1@r‘|8§tq%!ana| yiel d

was 55.38% akigg thdi sphidatinea. starQuantiatatiale 13C- NVR (d- CDC13) : C=0 (1C,

176.508 ppm ; %ﬁk@ghnd 48: Melting point: 99-100°C. Combustion

analysis: %C: 68.57 {calc’d}), 68.47 (found): %H: B.57
20 | (calc’d), 8.67 {found). 'H NMR Analysis: (dg-DMSO): & 6.63,
m, 4H; 3.75, t, 2H; 2.15, t, 2H; 1.60, p, 2H; 1.45, p, 2H;
1.20, m, 10H.
Compound 49: Melting point: 102-104°C. Combustion
analysis: %C: 64.29 (calc’d), 64.53 {found); %H: 7.14
25 (calec'd), 7.32 (found).'H NMR Analysis: (dg-DMSO): & 11.5, s,
1H; 8.5,s, 1lH; 6.63, m, 4H; 3.75, t, ZH; 2.15, t, 2H; 1.60, p,
2H; 1.45, p, 2H; 1.30, m, 2H.
Compound 50: Melting point: 117—120°C: Combusticn
analysis: %C: 58.43 (calc'd), 58.63 (found): %H: 6.35
30 (calc’d), 6.40 (found). 'H NMR Analysis: (de-DMSO): & 12.0, s,
i1H; 8.6,s, 1H; 6.62, m, 4H; 3.80, t, 2H; 2.50, t, 2H; 1.80, p,

2H.
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(2C, 153.411 & 152.935 ppnm); CAC-H (4C, 115.09 & 114.299 ppm,; CH2-CH2-0
(1C, 68.186 ppm; CH3-CH2-0 (1C, 59.782); CH30 (1C, 55.339 ppm; CH CH3
(1C, 39.239 ppm; -CH2,- (5C, 33.465, 29.030, 26.888, 25.666 Spt?m)' LCH-CHs
(1C, 16.835); CH2-CH3 (IC, 10 14.012 ppn). The resulting produc V\Tlg@
hydr ol yzed according to nethods described for conpound 47 to produce the
conpound 80. Yield was 82.3% Product was an off-white solid. MP. was
71-73C. El emenwal map®bhysi s: Theoretical C=68.55% H= 8.63% PLB/USouwe62C=
68.04% H= 8.65% Quantitative 13C-NWR (d6-DVSO): C=0 (1C, 177.668); CAl-0
(2C, 153.243 & 152.773 ppm); CRL-H (4C, 115.265 & 114.554 ppn); CH2-CH2-0
(1C, 67.818ppnb; f0H3 16400 S3pddaappm) ; CH CH3 (1C, 33.340 ppm); - CH2-
(5C, 33.340, 28805, Zb6.74Z, 25.487 ppm); C@CHS (ﬁgiwlm?.l 75':39999 20 Pre
aration of conpound -G9980 ¢ALHERERXFRHHENSKYT - D Mt By P oet™SHAi cPatid, et hyl
ester was prepasetiasdescki bedoabonel;  Thetd esiint icagbpnaoductd . BASg .
hydr ol yzed accordi ng to nethods described, for conpound 47 5 uce
the conpound 68:0%} é19d) wagd 7EE9 Py b%[ﬁf’g)vﬁ%reaa d|e!téleggo igé).% R}?P.r&\g/\rlgog 96-
97C. El enent al ,Apaby Si1SskThemetrieaat i Gr&ix6586 ws 83884 oRoundhC=2167. 74%
H= 8.44% Quantitative 13C-NWVR (d5- Q: GO (IC ) r=0Q42C,
153. 291 & 152. 798I o Teap-19Y Zfé?%% Qflg%%i“ét%ﬁ’%g'é@%%m ;wr‘%z‘f%ﬁ?-o
(1 C, 67.844ppmkzi&H>d LErer 551301 ppwYs a@HRe G0 YhECre39t BAB "ppi)re -TIP-
(5C, 33.747, 28,700, 25.545 24 575 -58 , 4., MR Qbh32H96
PCT/ t [ Sl ) 0130662 PF&* A&l Bh* ‘ecé"rarﬁo%)’ﬁt?%éeg ﬁ&%&agfg 6. 5259 (10mol) of
carsal am 10. 269r{ deknaeit) dofch - Erorp- | -Thenap®dingth@ the 30 YTOmMBES of
sodi um car bonate.in 3QnL : [ h L g ddVA) vasudeakediag o/5- 80
C for 3 hours. d‘ftf:d(""e]lqﬂ‘er?to:él%hl%y f%?%t%ﬁ%ﬁ@%ﬂne) i ndi cat ed ?E [eaction
was conpl et eddaFhesolact i Bhisedn Warset id [4pspaef e 1aitld 259 nt 5 §é$
i ce-wat er. The.(%%%%i:n fobi t e; sifiing gva@?t bEr ethfdioxly-Beur. It was
coll ected on sintered glass funnel, 'washed wi th_ water, hexane
benzyloxyacetophenone as yellow needles.

15 Potassium hydroxide (11.11 g, 0.1983 mol) and dimethyl

sul foxide (90 ml) were added to a 250 ml round bottom flask.
After 10 minutes, 2-hydroxy-S5-benzyloxyacetophenone {(12.00 g,
0.0496 mol), prepared as outlined above, was added followed by
addition of ethyl 8-bromoocatanocate (12.45 g, 0.496 mol). The

90 reaction mixture was stirred overnight at ambient temperature.
Deionized water was added and the reaction mixture was heated
at reflux for five hours. At the end of this period, the
reaction mixture was allowed to come to room temperature, and
was acidified with a 2N agueous hydrochloric acid solution.

25 The resulting tan solid was isolated by filtration and was
washed two times with portions of deionized water. After
drying overnight in wvacuo, 16.75 g of the {4-benzyloxy-2-
acetylphenyl}—8—oiyoctanoic acid was recove;ed.

(4—benzyloxy*Z-acetylphenyl)—8—oxyoctanoic acid (16.75 g,

30 0.0435 mol) and ethyl acetate (85 ml) were placed in a 300 ml
Parr reactor. 10% palladium on activated carbon (0.75 g} was
added and the reactor was sealed, evacuated, and charged with

hydrogen. After the reactor was heated at 50°C overnight, the
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10 and dried in vacuo to yield 9.80g of 3-(9-hydroxynonyl)-2H 1, 3-
benzoxazi ne-2,4(3H)-dione(80 %9. To a slurry of 6.11g (20mmvl ) of 5 MAY 2004
3- (9- hydroxynonyl ) -2H 1, 3- benzoxazi ne--2, 4(3H)-dione in | OrL of

N, N- di met hyl acet am de at room tenperature was added 20.4nL 20.4nmmol ) of
pot assi um twWpWskele in THE sol ution. The cl ear brown 15peviséoess2becane
very thick. More DVA (10 nL) was added, and the m xture was .heated at
reflux for Beafileut @85 BEIga(d ar’f*nﬁ‘li‘)‘lt@fonabo@ as9i 8fn JBGdpdél atlismatitied,

fol  owed by,&rioRWegec bt LY Naed. 34he 202008 adf afiRyLedriOacet ate. The
reaction was refluxed for 1 hour, cooled to about 35C and oured into

i ce-water. RVANAELO 27 Aheaged Thehs W&Pantwﬁei“qﬂ?ocqﬁéged’e’b&’?ﬁed and fresh

wat er was aékjﬁ:donﬂﬂﬁitmﬂreoﬁeﬁlw&:u\ﬁ/aéd rfreat &b talyeeat EReigum was di ssol ved
in THF._ The THE careful |y pour ed i n&o hexane.. The resulting

ti
solid wad coftRsE gﬂre\/\/atg‘r‘?eaeﬁ?% i i ap%f“rl 8™ TV 48R0 1 %Fhe wei ght of
the desi r ednprtogectanasi2e369. (35 fiHPLC: 25 ¢o@9mnrratewpm 125u828C,

HNVR( M DSO %@f 35% %ﬁﬂezu’as"%l (3“% 3%:( th%Hpan ’reécgéﬁ,:( ide £@a1 .28 (2H, m,

3.36( 2H, 7.88( 1H d),
8.70( 1H, t;he Aﬁandue@ﬁseéhﬁ@rta@?ammetwl @&EG#EefHans B~ N, 4,15.

Found: G, 11kdiln o 2ivhked RAtndP WRBisepadat.i onhof-seerpound 93 Mel ting
poi nt: 57--59C. Conbustion analysis: % 72.69 -59 5 MAY 2004 WD 01/ 32596

PCTI USobY 30583 e aftadijatery . si2ergunihh h%iFO@nls“i‘c*éﬂa&ea) OV&FA4LF ound) .
Prepar at i ona®©fsoconpeiatd r94odkilni o¢ a;mhaht &Qpei&uxeonbustﬂeantaﬂa#qasl s: oC
71.16 5 (calc 71.0 f.ound f qund) .
Pr epar at i on°Bt"< gOr’rf)B‘Eurﬁ’f % AT S8 ”lf%&g A58 a K Fereé 3

i § avai Sont act Servi ce
Conpany ofaivbstewredRusisinamiifader eparainicent oftegloppovardc96 TH s conpound i s

availabl e from Conkasd: 56 ¥hes GAUPAINL, 0Ly MDSCOREoRUgsha. 15 Preparat: Lon
of conpound 9 onpound 1s avallable from si gma Conpany of
15 water:ethyl alcochol. The yellow solid resulting from this

recrystallization was taken up in boiling hexane. Ethyl
acetate was then added until a clear sclution was achieved,
and the mixture was allowed to cool to room temperature. A
tan solid, which precipitated, was isoclated by filtration and
20 dried in vacuo. 6.23 g of (4-hydroxzy-Z-acetylphenyl)-8-
oxyoctanoic acid was recovered. Compound 57 analytical data:
Melting point: 112-115°C. Combustion analysis: %C: 65.31
(calc’d), 65.32(found); % H 7.48(calc’d), 7.39(found). 'H NMR
Analysis: (ds-DMSO): & 6.88-7.02, m, 3H; 3.92, t, 2H; 2.49, s,
25 3H; 2.15, t, 2H; 1.69, p, 2H; 1.20-1.59, m, BH.

Preparation of Compound 81

Preparation of 8-(4-benzyloxy-phenoxy)-2-methyl octanoic acid,

ethyl ester -

30 Airless techniques were used during the transfer of
liquids. 14.0 grams of 8-(4-benzyloxy-phenoxy) octancic acid,
ethyl ester (0.03778 mol., 1 eq.) was added to a flame dried

250 mlL 3-necked round-bottomed flask containing a stirbar. To
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M | waukee, W. Exanple 2 Salnmon Calcitonin (sCT) - Oral Delivery 20 Oral
dosi ng (PO) conpositions of a delivery agent conpound and sal non
calcitonin (sCT) in deionized water were prepared as described,i }' bl e 2
bel ow. Typically, 450 ng of the delivery agent conpound was adﬁié’@v

m of waterwoomsas¥er the sodiumsalt of the conpound wasPOwEsbG66E he free
25 acid was converted to the sodiumsalt by stirring the resultant

sol uti on anteddirfga &R é&u‘i“%ﬂfeﬁflhb‘l“%dﬂ"é% Hy&r BiF e ¥2® N) and
diluting wi §t|fh.ﬁ/@@eforﬁhﬁmiﬁbt55 @R WASil takt eaem wtahe&bnt@ﬂaftedy(about 370)
and soni cat ed. 'Eh pH was .adjusted to abo 7 bout 5to é wi th NaCH
or HCL. 90 SOPSFIET f W L S ¢E kLR F %n (82 TR Hﬁ%je"ﬁyaﬁ di ng 1000%
pH 4 phosphat edsibherbaun.sClo ame aikowiengaktaddedgd®idt el 86l aitd™on by

sitting Or%ﬁl? a odjc 5 4 WO
111/ 3259% q%%lségi%o(%@p P'%rgﬁljtel 39%‘%5&% ﬁllr)lg SJv\%smggde 'tg %%g 'sol ution.
Vat er was tPen adddteeh U@devm stlively otaalmayotaite at beegyapré viegliass ~dependi ng

on sol ubilggeg of Ahe dehd vaec{dxtﬁg@masce ) chd e ,AQ8E Nehs SQhULEPNS
cont ai ni ng deliver %gnt conpounds 3 and 15 5 required further dilution
with wat er, Sarfdifi (958%‘”6? ag FAR’C 2”?1’?'7 l&”if)‘lc?e?ﬁl?ct FReISRsPRBFECD

adm ni st ere@last Q;laelny eyeniched wesi reto artmumtmﬁondehaweerm agend nﬁﬂn‘pound and

sCT. Thg, dosi olytions had a f| na ent co nd dose,
dose glﬁod d% 61%\?0? CarSiRT dﬂé‘ © ?en * & %aalrﬂcreﬂng %’%e t ypi cal
dosi ng and Sﬁﬁpﬂurngnqombto@mlmre ke 1 rémﬂmwswamlelospdagu@lbawey rats

wei ghi ng be en 2 f ed ;for.,24 a er ed
ket am ne (4"IT ng?l?g?go %ggﬁj\[(&; %Fo%ﬁaélsﬁce r(% %I BhPEg 1§qm %g%lges%%rl or to
dosi ng and wagydildtesehawdeditan paepirtiateanasd Hasi aupANds3nhgrefusepg of 15

five ani malg, was.agdgdiist L& onerRé Lte@edqé)sxarsgtgﬁérutdpoaﬁ 6fafL Qral dosing,
an 11 cm Rusch 8 French catheter was adapted to a grln%pvmth a

pi pet t et i pethrHe2s§Fatfgentlada s MREBAS 25 t FOdDEt ﬁ@cgbki’ciftalt(?n Awi ng t he
sol ution thrw@n;t&w%&hetwcl WBL Gty kA g 50 hem WI ped abhyl dhecaat het er was

placed 20 down the esopha v 1 _cm of QPast . the incisors.
Sol uti on vvaayfcfmwﬂfsﬁé g 5’?‘25 % gtrﬁré‘sscf/rl ng ‘FL Sgpium

sulfate and flltered The organlc layer was reduced to a
residue “in vacuo”. The final product was golden oil with a

20 firal raw yield of 9.10 grams (62.6 % yield). HPLC indicated
that that small amounts of the starting material remained
along with some dimethylated by-product. This intermediate
product was not characterized and was used as is in the next
step.

25 The compound was debenzylated with Pd/C and Hy as
described in preparation of compound 47. The resulting
product was hydrolyzed according to methods described for
compound 47 to produce the compound B81.

Yield was 67.85%. Product was a white solid. M.P. was

30 67°-70°C. Elemental Analysis: Theoretical C=67.65%, H= 8.33%;
Found C= 67.56%, H= 8.56%; Quantitative ''C-NMR (ds-DMSO): C=0
{1C, 177.477)}; Car=0O (2C, 151.467 & 151.015 ppm); Car-H (4C,
115.617 & 115.209 ppm); CHp-CH.-O {(1C, 67.939 ppm); CH-CH; (1C,
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Bl ood sanples were collected serially fromthe tail artery, ﬁg@?bwy at
time = 0, 10, 20, 30, 60 and 90 m nutes. Serum sCT was determ

testing with an EIA kit (Kit # 25 ElI AS-6003 from Peni nsul a Laboratories,
Inc., San Carlos, CA). Nunbers were adjusted according to baseline values
obt ai ned aWOE¥9% 0. The results fromthe aninmals in eachisamgiong group
wer e averaged for each tine The maxinumis reported below I n Tabl e
2. 30 -61 53kp¥¥2008 WO g1 85259(33(%@) RETT @B06£3496625T4bt P ) 8al non

Cal ci t oni n- cﬂ}@ha Deki ves. o4ebpwvery Conmpound sCT Dose Mean Peak Agent Dose
Dose vol ume Serum sCT Conpound(ng/ kg) (ug/ kg}(m)(pg/mM SD) (SE)
1150301317405 1150301398237 1150301410471 2150301628221 2150301449550
21503013203B8e3ik53368088 obhpORH B27177 41503011951436 515030134934B

61503013§61§§E§%¥%Q§9%1%§%0q47%§%%9%§;74%§m$y) 2-{propen-2-vyl)

octanoic acid, ethyl ester

Airless techniques were used during the transfer of liquids.
10.0 grams of B-(4-benzyloxy-phenoxy) octanoic acid, ethyl
ester {0.026%%mol., 1 eq.) was added to a flame dried 250 mL
10 3-necked round-bottomed flask containing a stirbar. To this
was added 100 mL of anhydrous THF. The mixture was stirred
for 10 minutes or until the soclid was completely dissolved.
The mixture was cooled to -78°C using a dry ice and acetone
bath. To the mixture was added 24.0 mL of a 2M lithium
15 diisopropylamide solution (0.0480 mol., 1.7 eg.}). The
addition was done slowly to maintain a temperature below —-60°C.
After the addition was complete the mixture was allowed to
stir for 2.0 hours at -78°C upon which time the suspension
was slowly quenched with 5.0 mL of allyl bromide {0.0577 mol.,
20 2.13 eqg.). The temperature was not allowed to increase above -
50°C during the addition. The reaction was allowed to slowly
warm to room temperature and stir over 16 hours. The solution
was filtered away from preciptates and the supernatant reduced
to a residue "in vacuo”. The residue was taken up in 60 mL
25 of ethyl acetate and was with satd. Sodium bicarbonate
solution {50 mL} and satd. NaCl solution {50 mL). The ethyl
acetate layer was then dried with 4.5 grams of anhydrous
sodium sulfate and filtered. The organic layer was reduced to
an oil and chromatographed on silica gel using (9:1) hexanes
30 to ethyl acetate. The final product was golden oil with a
final yield of 7.0 grams (64.1 % yield). Quantitative ’C-NMR
{d-CDCl3) : C=0 {1C, 175.462 ppm}; Cp, (6C, 137,188, 128.38,
127.679, 127.298 ppm) Ca-0O (2C, 153.303 & 152.683 ppm}; * Car—H
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150 30 1 87135 7150301149103 7 150 30 1 216180 7 150 30 1 313381

7150301. 16297270 7 150 30 1 181117 7 50 100 0.5 81_137 7501000 3 7 50
100 1 116170 7150301148152 71503010 7150301279 369 7 150 30'15§é%%@g

WO 1/32396 PCT/USHNIN662
{4C, 115.607 & 115.176 ppm}. =CH; {1C, 116.484 ppm}. (CHzlag,
{1C, 70.439 ppm); {CHz-CH;-0 (1C, 68.242ppm); CH,y-CH2-C ({1C,
59.946 ppm); CH-CH; (1C, 45.147 ppm]; -CH2-CH= (1C, 36.404
ppm); -CHp~ (5C, 31.609, 29.121, 27.054, 25.745 ppm.); CHy-CH;

5 {1C, 14.221 ppm).

The compound was debenzylated with Pd/C and H; as
described in preparation of compound 47. The resulting
product was hydrolyzed according to methods described for
compound 47 to produce the compound 82. Yield was 67.66%.

10 Product was a white solid. M.P. was 98°-100°C. Elemental
Analysis: Theoretical C=69.36%, H= 8.90%; Found C= 69.33%, H=
8.96%; Quantitative C-NMR (de-DMSO): C=0 (1C, 177.228); Cac-O
{2C, 151.660 & 151.216 ppm); Ca-H (4C, 115.786 & 115.368
ppm} ; CH;-CH;-O {1C, 67.908 ppm); CH-CH, (1C, 44.887 ppm); ~CHa-

15 (5C, 34.341, 28.968, 27.071, 25.614 ppm.); CH-CH, (1€, 32.060
ppm); CHp~CH3 (1C, 20.312 ppm}; CH,-CH3 (1C, 14.007 ppm)

Preparation of compound 80

20 Preparation of 8- (4-methoxy-phenoxy) octanoic acid, ethyl

ester
To a 500 mL 3-necked round bottomed flask was added 14.90

grams of 4-methoxyphenol (0.12 mol.), 30.0 grams of 8-bromo
ethyloctanoate (0.1265 mol.}, 10.36 grams of potassium

25  carbonate (0.075 mol.}, 150 mL of dry acetone, and 2.5 mole%
of potassium iodide. The reaction was kept under nitrogen and
refluxed for 2 days. The heterogenecus mixture was evaporated
“in vacuo” to a solid residue and mixed with 600 mL of egqual
parts of water and ethyl acetate. The two phases were

30 separated and the organic layer extracted with 3N NaOH
solution (3 x 150 ml). The organic layer was again extracted
once with satd. NaCl solution. The organic layer was dried

over anhydrous magnesium sulfate and filtered. The organic
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7 150 30 1 438154 715030186146 8 150 30 1 166190 8150301194239 81
8150301327323 9 150 30 1 278286 9150301133172 9150301255249 91533822%?229
-62 5 MAY 2004 WO 01/ 32596PCT/ US00/ 30662 Del ivery Coin ' poun se
Mean Peak Agent Dose Dose Vol ume Serum sCT Conpound( g/ kg) { pgﬁmﬂﬁ;}( pg/ m
SD) (SE) 10150301246212 10150301119131 10150301100224 10150301352445

WO 01/32596

PCT/USIN/ 300662

solution was then reduced to half volume {~ 180 mL} and topped

with an equal amount of hexane. This was placed 1n a

refrigerator overnight. The crystals that formed

fFiltered and allowed to air dry. The product was

were wvacuum

not further

5 analyzed and was used “as is” in the following steps.

Preparation of 8- (4-methoxy-phenoxy)-2-methyl octanoic acid,

ethyl ester

Airless technigues were used during the transfer of

liquids. 14.0 grams of the compounds produced above (0.03778

10 mol., 1 eq.} was added to a flame dried 250 mL 3-necked round-

battomed flask containing a stirbar. To this was

added 80 mL

of anhydrous THE. The mixture was stirred for 10 minutes or

until the solid was completely dissolved. The mixture was

cooled to ~78°C using a dry ice and acetone bath.

To the

15 mixture was added 19.84 mL of a 2 lithium diisopropylamide

solution (0.03967 mol., 1.05 eq.}). The additrtion was done

slowly to maintain a temperature below "60°C. After the

addition was complete the mixture was allowed to stir for 2.0

hours at ~78°C upon which time the suspension was slowly

20 guenched with 4.70 mL of iodomethane (0.07556 mol.

The temperature was not allowed to increase above
the addition. The reaction was allowed to slowly
temperature and stir over 16 hours. The solution

away from preciptates and the supernatant reduced

(3]
(¥

, 2.0 eq.

“50°C during
warm to room
was filtered

to a residue

“in vacuo”. The residue was taken up in 60 mL of ethyl

acetate and was with satd. Sodium bicarbonate solution (50 mL}

and satd. NaCl solution (50 mL). The ethyl acetate layer was

then dried with 4.5 grams of anhydrous sodium sulfate and

filtered. The organic layer was reduced to a residue

[

in

30 vacuo”. The final product was golden oil with a final raw

yield of 9.10 grams (62.6 & yield). HpPLC indicated that that

small amounts of the starting material remained along with

some dimethylated by-product. This intermediate product was
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1115030152 64 15 12150301391278 12501001316476 12501000. 5445221
12150301224106 12150301170233 121503012B6267 12150301195172 12150301150132

12150301273206 1215030117048 12150301098 1215030115 18 O 1215030%?%4%@@6
12150301184177 12150301412275 121503017992 12150301168169 121503 6

12150301293414 12150301180263 12150301226148 1215030150 74 13 1215030117
718 8 12150301203227 12150301330462 12150301160188 12150301291269

12150301170246wda1/54301199236 12150301137133 12150301207164 TRTASM/BG62]
203120 12150301182153 -63

not characterized and was used “as i1s” in the next step.

The product was a clear liquid that distilled under
vacuum at 140°C at 1 mm Mg. Final yield was 55.38% after
distillation.

5 Quantitative '3C-NMR (d-CDCly}: C=0 (1C, 176.508 ppm}; Cac-0O
(2C, 153.411 & 152.935 ppm); Ca~H (4C, 115.09 & 114.299 ppm);
CH,-CH,-0 (1C, 68.186 ppm); CH3-CH,-O (1C, 59.782); CH30 (1C,
55.339 ppm); CH-CH; (1C, 39.239 ppm); -CHz- (5C, 33.4865,
29.030, 26.888, 25.666 ppm.); CH-CH3 (1C, 16.835); CH;-CH3 (1C,

1¢C 14.012 ppm).

The resulting product was hydrolyzed according to methods
described for compound 47 to produce the compound 80.

Yield was B82.3%. Product was an off-white solid. M.P. was
71°-73°C. Elemental Analysis: Theoretical C=68.55%, H= 8.63%;

15 Found C= 68.04%, H= 8.63%; Quantitative '’C-NMR (de-DMSQ): C=0
(1C, 177.668); Ca-O (2C, 153.243 & 152.773 ppm); Cac—H {4C,
115.265 & 114.554 ppm): CHp-CH»-0O (1C, 67.818ppm); OCH; (1c,
55.305 ppm); CH-CH; (1C, 33.340 ppm); -CHy- (5C, 33.340,
28.805, 26.742, 25.487 ppm.); CH-CH3 (1C, 17.075 ppm)

20

Preparation of compound 69

8- (4-methoxy-phenoxy} -2-methyl octanoic acid, ethyl ester
was prepared as described above. The resulting product was
hydrolyzed according to methods described for compound 47 to

25 produce the compound €9.
Yield was 74.6%. Product was a white solid. M.P. was 96°-
97°C. Elemental Analysis: Theoretical C=67.63%, H= 8.33%;
Found C= 67.74%, H= 8.44%; Quantitative '’C-NMR {ds-DMSO): C=0
(1C, 174.628); Ca,-O (2C, 153.291 & 152.798 ppm); Car~H (4C,
30 115.251 & 114.562 ppm); CH;-CH,-O (1C, 67.844ppm}; OCH; {1C,
55.301 ppm):
CH,-C=0 (1C, 39.343 ppm}; -CHa- (5C, 33.747, 28.700, 25.545,
24.575 ppm.)
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5 MAY 2001 WD 01/ 32596 PCT/ US00/ 30662 F elivei:y Conmpound sCT Dose Mean
Pea: -; D Agent Dose Dose volunme Serum s Conpound (nmg/kg) {Fig/E g} (m)
(pg/m  SD) (SE) 12 150 30 1181270 12 150 30 1219262 12 150 30 l"ﬂg?lﬁﬂlGS 12
150 30 1 {196131 12 150 30 11B5192 12 150 30 175169 12 150 30 1125164 12
150 30 1118265 12 150 30 1207207 12 150 30 1224313 12 150 30 1190244 12 150
30 1336347 12 150 30 1209118 12 150 30 1302257 12 150 30 1225258 12 150 30
1227233 12 156v301RIH2296 14 150 30 1568247 14 150 30199180 PLA7Yify3us6?
1117166 14 150 30 1196155 15 150 30 211688 18 150 30 2144183 19 150 30
1206131 19 150 30 17 917 6 19 150 30 1224501 19 150 30 1110125 19 150

301170161 1915 | 07 201 '
211503011811289§9&£%§%%§ o204 503044 381 503018582 2015030196135

A mixture of 6.525g (410mmol) of carsalam, 10.26g {4dmmol) of
9-bromo-l-nonanol, and 5.30g (50mmol) of sodium carbonate 1n 30mL
5 N,N-dimethylacetamide (DMA) was heated at 75-80° ¢ for 3 hours. TLC
(eluent: ethyl acetate/heptane) indicated the reaction was
completed. The reactlon was carefully poured into a mixture of
ice-water. The resulting white solid was stirred for 1 hour. It
was collected on sintered glass funnel, washed with water, hexane

10 and dried in vacuo to yield 9.80g of 3-(9-hydroxynonyl)-2H-1, 3~
benzoxazine-2,4 (3H)-dione (80 %). To a slurry of 6.11g (20mmol) of
3—(9~hydroxynonyl)—2H—l,3—benzoxazine—2,4(3H}~dione in 10mL of
N,N-dimethylacetamide at room temperature was added 20.4mL (
20.4mmol) of potassium t-butoxide in THF solution. The clear brown

15 solution became very thick. More DMA (10 mL) was added, and the
mixture was heated at reflux for 5 minutes. 0.664g (4 mmol} of
potassium iodide was added, followed by dropwise addition of 3.34({
20 mmol) of ethyl bromoacetate. The reaction was refluxed for 1
hour, cooled to about 35°C. and poured into ice-water. A gum

20 resulted. The supernatant liquid was decanted and fresh water was
added. That procedure was repeated twice. The gum was dissolved in
THF. The THF solution was carefully poured into hexane. The
resulting solid was collected, washed with hexane and dried in
vacuo. The weight of the desired product was 2.36g {35%) . HPLC:

25 4.39%9min.; Mp: 125-128°C. MNMR (M DSO dg ): & 1.25(12H, m), 1.37(
2H, m), 1.53( 2H, m), 3.28 (2ZH, m), 3.36( 2H, t), 4.85( 2H. s).
7.07( 28, m), 7.45( 1d, ©), 7.88( 1lH, d), 8.70( 1H, t). Anal.
Calcd for CigHzsNOs: €, 64.07; H, 8. 07; N, 4.15. Found: C, 63.71; H,
8.2%; N, 4.31.

30

Preparation of compound 93

Melting point: 57-59°C. Combustion analysis: %C: 72.69
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21' 150301215232 211503018998 22150301309152 22150301290174 22150301273281
-64 5 MAY 2004 WO 1) 113259( PCT/ USI Ul 1311(62 ( Del ivory Compound s TMAY 200;
Dose Mean Peak Agent Dose Dose vol une Serum sCT
Conpound( ng/ kg) (g/ kg) (m ) (pg/ M SD) (SE) 22150301148162 23150301161150
231503011228331/226960301142135 241503012148 24150301665148¢TRE&H0&15377
27150301163106 2815030113 890 29150301233207 2915030119 32 15 2915030192408
30150301166185180150301166£067301 50301192191 8td)50304 8184871 3115030116 51
19 311503017099 311503018 47 8 32150301175148 3215030110375

Preparation of compound 394

Melting point: 59-61°C. Combustion analysis: %C: 71.16
5 {calc'd), 71.08 (found); %H: 8.53 (calc'd}), B8.99 (found).

Preparation of compound 95

This compound is available from Contact Service Company
of Moscow, Russia.
10

Preparation of compound 96

This compound is available from Contact Service Company

of Moscow, Russia.

15 Preparation of compound 97

This compound is available from Sigma Company of

Milwaukee, WI.

Example 2 Salmon Calecitonin (sCT) - Oral Delivery

20 Oral dosing (PO) compositions of a delivery agent
compound and salmon calcitonin (sCT) in deionized water were
prepared as described in Table 2 below. Typically, 450 mg of
the delivery agent compound was added to 2.0 ml of water.
Either the sodium salt of the compound was used or the free

25 acid was converted to the sodium salt by stirring the
resultant solution and adding one equivalent of sodium

hydroxide (1.0 N) and diluting with water. The solution was

vortexed, then heated (about 37°C) and sonicated. The pH was
adjusted to about 7 {about 6.5 to 8.5) with NaOH or HCI. 30

30 ug sCT from a sCT stock solution (2 mg/ml made by adding 1000%
pH 4 phosphate buffer to sCT and allowing it to go into

solution by sitting for about 10-20 minutes and periodically
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32150301187135 3315030196209 3415030110372 34150301137178 361503 2
3715030112648 37150301149184 37150301179232 371503016391 38150302%81@‘3
38150301104130 39150301115120 39150301115178 431503015071 44150301188184
45150301125-187 45150301172158 -65 5 MAY 2004 { WO 01132596 PC F/ USCO 306 2
Del i very Conpound sCT Dose Mean Peal: Agent Dose Dose Vol ume Serum sCT
e I L IRINCL R REOR R e
: W 89129pCT/USINMI662
gently ilnverting) @as added to the sclution. Walter «3s Lhen
iddded Lo bring the total volume to 3.0 ml (varies depsnding on
solubility of the delivery agent compound). The dosing
sclutions contalnihq delivery agent compounds 3 and 15
5 required further dilution with water, and final doses of 3 and
2 ml/kg, respectively, were administered to achieve the
desired amount of delivery agent compound and sCT. The dosing
solutions had a final delivery agent compound dose, sCT dose
and dose volume amounts as listed below in Table 2.
10 The typical dosing and sampling protocols were as
follows. Male Sprague-Dawley rats welighing between 200-250g
were fasted for 24 hours and administered ketamine (44 mg/kg)
and chlorpromazine (1.5 mg/kg) 15 minutes prior to dosing and
again as needed to maintain anesthesia. A dosing group of
15 five animals was administered one of the desing solutions.
For oral dosing, an 11 cm Rusch 8 French catheter was adapted
to a 1 ml syringe with a pipette tip. The syringe was filled
with dosing solution by drawing the solution through the
catheter, which was then wiped dry. The catheter was placed
20 down the esophagus leaving 1 cm of tubing past the incisors.
Solution was administered by pressing the syringe plunger.
Blood samples were collected serially from the tail
artery, typically at time = 0, 10, 20, 30, 60 and 90 minutes.
Serum sCT was determined by testing with an EIA kit (Kitc #
25 EIAS-6003 from Peninsula Laboratories, Inc., San Carlos, Ch).
Numbers were adjusted according to baseline values obtained
at time = 0. The results from the animals in each dosing
group were averaged for each time point. Tpe maximum 1is
reported below in Table 2.
30
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51150301 4945 51150301 203227 51 150 30 1 207207 51150301 226220 52150301
163300 54150301 3447 56150301 165243 56150301 90125 56150301 113115
56150301 175150 62150301 117158 64150301 138148 66150304 109244 SUALAMNL 30 2
681419 67150301 142142 67150301 256158 71150302 302246 71150301 4562 71 150

30 1 146328 72 150 30 1 558576 72 150 30 1 224409 78150301 54121 78150301
154167 78150301 107158 79150301 13390

WO 01/32596

PCT/USHO/ 30662

Table 2. Salmon Calcitonin (sCT) - Oral Delivery

Delivery | Compound sCT Dose Mean Peak
Agent Dose Dose Volume Serum sCT

Compound | (mg/kg) (ug/kg) (ml) (pg/ml * $D) {SE)
1 150 30 1 3174405
1 150 30 1 398+237
1 150 30 i 410+471
2 150 30 1 6281221
2 150 30 1 449+550
2 150 30 1 3204348
3 150 30 3 0+B81
4 150 30 1 187+£177
4 150 30 1 195+436
5 150 30 1 3494348
6 150 30 1 316+189
6 150 30 1 1444200
7 150 30 1 677+£429
7 150 30 1 B7+1135
7 150 30 1 149+103
7 150 - 30 1 216+180
7 150 30 1 313+381
7 150 30 1.16 2974270
7 150 30 1 181157
7 50 100 0.5 81+137
7 50 100 . 0.5 273+303
7 50 100 1 116170
7 150 30 1 148+152 ]
7 150 30 1 0
7 150 30 1 279 + 369
7 150 30 1 220+126
7 150 30 1 438+154
7 150 30 1 86+146
8 150 30 1 166+190
8 150 30 1 194+239
) 150 30 2 36+49
B 150 30 1 3274323
9 150 30 1 278+28B6
9 150 30 1 133172
9 150 30 1 255£249
9 150 30 1 286%126

-02-



Exanmpl e 3: Reconbi nant Human G owt h Hornone (rhGH)

gavage (PO dosing solutions of delivery agent
phosphat e buffer were prepared by m xing.

PCTII1S{1Q30 62 A solution of the delivery agent conpound wasd W&dlliei t her
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free acid to its sodiumsalt.
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12 150 30 1 151+80
12 150 30 1 314£255
12 150 30 1 184+£177
12 150 3 1 412275
12 150 30 1 79152

12 150 30 1 168%169
12 150 30 1 2061286
12 150 30 1 293+414
12 150 30 1 1804263
12 150 30 1 2264148
12 150 30 1 507+413
12 150 30 1 1771188
12 150 30 i 2031227
12 150 30 1 330+462
12 150 30 1 160£188
12 150 30 1 2911269
12 150 30 1 1704246
12 150 30 1 199+236
12 150 30 1 137133
12 150 30 1 207164
12 150 30 1 203120
12 150 30 1 182+153
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-67 5 MAY 2004 WO ill/32596 PCT/us00130(, 62 Genzyne Corporation Inc.

I ndi cat ed basel i ne val ues of about zero.
The maxi num concentration for each group is reported belowin Table 3. 5

- Oal Delivery Delivery Delivery Agent rhGH Vbl%ﬂﬁ@M%ﬂgln{)

Canbri dge, M)

Table 3. rhCGH

Peak Agent Conpound Dose dose Serum trhGH ConpoundDose (ng/kg) (

. Previous studies

(mg/ kg) 120031 95.5 120031 30.9 120031 76.2 120031 37.2 50 420031 12.6
520031 127 520801M/2%% 520031 56.5 720031 8.8 720031 58.9 72088TUsyyipoe2sg »

820031 4.88 920031 1 1020031 34.3 1120031 35.4.1220

1420031 19.8 1

031 12.7 1220031-44.3

2403 % 18 3.C8Ompound sCT Dose Mean Peak
Agent Dose Dose Vo lume Serum sCT
Compound | (mg/kg) {ng/kg) (ml) (pg/ml + SO) (SE)

12 1590 30 1 181+270
12 150 30 1 719+262
12 150 30 1 276+163
12 150 30 1 196+131
12 150 30 1 185+192
12 150 30 1 75+169
12 150 30 1 125+164
12 150 30 1 118+265
12 150 30 1 2074207
12 150 30 1 224+313
12 150 30 1 190+244
12 150 30 1 336+347
12 150 30 1 209+118
12 150 30 1 3024257
12 150 30 1 225+258
12 150 30 1 227+233
12 150 30 1 1724296
14 150 30 1 568+247
14 150 30 1 199+180
14 150 30 1 117166
14 150 30 1 196+155
15 150 30 2 116+88
18 150 30 2 1444183
19 150 30 1 206+131
19 150 30 1 79+176
19 150 30 1 224+501
19 150 30 1 110+125
19 150 30 1 170£161
19 150 30 1 128+155
24 150 30 1 138+107
20 150 30 1 85+82
20 150 30 1 96+135
21 150 30 1 1814128
21 150 30 1 2154232
21 150 30 1 59+98
22 150 30 1 309+152
22 150 30 1 290+174
22 150 30 1 273+281 ]
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1520031 47.3 1520031 44.7 1520031 27.4 37.3 1B20031 223 181622.61 3.1
1920031 39.5 2020031 22.6 2120031 19.6 2220031 0 2420031 1.76 2520031 O
2620031 8.3 2720031 12.9 2820031 90.1 2820031 121 -68 5 MAY 200k WO
01/ 32596 Delivery PCT/US{10130662 Delivery Agent rhGH Vol une neary ¥,
Agent Conpound Dose dose Serum [rhGH ConpoundDose(ng/kg) (m) (ng/ml

28(my/ kg) 3 1 19.2 200 292003 1 0 302003 1 40.5 302003 1 0 0
302003 1 5. 27 B0433895 332003 1 10.1 332003 1 6.9 "gpf%%%”‘g’f

Delivery y Compound T Tscr Dose Mean Pealk
Agent Dose Dose Volume Serum sCT
Compound | (mg/kg) {ug/kq) (ml) (pg/ml + SD) (SE}
22 150 30 1 148+162
23 150 30 1 161+150
23 150 30 1 122+273
24 150 30 1 1424135
24 150 30 1 21%48
24 150 30 1 665%1487
25 150 30 1 53177
27 150 30 1 163106
28 150 30 1 1384990
29 150 30 1 233£207
29 150 20 1 193+215
29 150 30 1 92+408
30 150 30 1 166+185
30 150 30 1 166106
30 150 30 1 1224119
30 150 30 1 313+487
31 150 30 1 165t119
31 150 30 1 7099
31 150 30 1 84178
32 150 30 1 175+148
32 1590 30 i 10375
32 150 30 1 187+130
33 150 30 1 96£209
34 150 30 1 103+72
34 150 30 1 137+£178
36 150 30 1 062
37 150 30 1 126%48
37 150 30 1 149+184
37 150 30 1 179+2372
37 150 30 1 63£91
38 150 30 1 200+158
38 150 30 1 104+130
39 150 30 1 115120
39 150 30 1 115178
43 150 - 30 1 S50+71
44 150 30 1 188+184
45 150 30 1 125+187
45 150 30 1 172+158
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342003 0 342003 1 7.8 362003 1 0 372003 1 29 392003 1 0 432003 1 9.49
432003 1 42.2 41 452003 1 11.2 2 45 200 3 1 JEE 452003 1 42.9 472003 1
11.6 72003 1 144 9 472003 1 81.7 472003 1 41.7 472003 1 85.7 472003 | 2
9.9 22.1 2 97J 2001 3 1 34.1 42. 472003 19.41 472003 1132 4920035 MAY .20

g2003 1 4 492003 120.1 52200310 54200316. 37 552003112.4 0 5620031 1.5 3.3
60200316 2

WO 01/32596 PCT/USIKINGG2
Detivery | Compound sCT Dose Mcan Peal
Agenu Dose Dose Volume Serum sCT
Compound | {mg/kg) {ug/kg) {ml) (pg/ml = SD) (SE)
47 150 30 1 £2+99
48 150 30 4 15+49
48 150 30 3 05+156
49 150 30 1 479+291
419 150 30 1 170+75
49 150 390 1 894129
51 150 30 1 49445
51 150 30 1 2034227
51 150 30 1 2071207
51 150 30 1 226+220
52 150 30 1 163+300
54 150 30 1 3447
56 © 150 30 1 165+243
56 150 30 1 90+125
56 150 30 1 1134115
56 150 30 1 1752150
62 150 30 1 117+£158
64 150 30 1 138+148
66 150 30 4 109£244
67 150 30 2 681+419
67 150 30 1 142+142
67 150 30 1 256+158
71 150 30 2 302£246
71 150 30 1 45262
71 150 30 1 146+328
72 150 30 1 5581576
72 150 30 1 224+409
78 150 30 1 54%121
78 150 30 1 154+£167
78 150 30 1 107+158
79 150 30 1 133+90

Example 3: Recombinant Human Growth Hormone {rhGH)

Oral Delivery

5 Oral gavage (PO) dosing solutions of delivery agent

compound and rhGH in phosphate buffer were prepared by mixing.
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6220031. 64200315 200310 66 672003115 7 4 672001_ . 7120033.94 -69 5 MAY
200 " WO it 113259( PCT/I1 SI1U13Co(2 DeliveryDeliveryrhGHvol umeMean Peak
Agent Agent , DosedoseSer um (rhGH) ConpoundConpound( g/ kg) (m ) (ng/ M) Dose
(ng/ kg) 722003128 7820030 79200311.48 792003117.8 Exanpl e_4 - HepmrMihili
Oral/Intracolonic Deliver Oal gavage (PO and/or intracolonic (I1C dosing
5 solutions containing a delivery agent conpound and heparin sodi um USP
wer e prepar ed YatpEMeaqueous propyl ene glycol. Either the SSd/UH/SHOT of
the delivery agent conpound was used or the free acid was convtqrt_ed to the
sodi um sal t wi t i BHET1EGUPYal Eh ot Vb R hy dF BRI . 3R BioEE £V "The

del i very agent .10, campaund,angk hepar tfe (@heut rlGaed82cdddawmd( bypiscal |y
166.9 11U ng)) were m xed by vortex as dry gogvders. 'tl'hisrdri)é rl'rilxt ure was
di ssol ved in 2598V ¥ dGusdiist Propyrant® giyesP? Vorféked, YPand pf aced in a
soni cator (aboub]37@n ckhenphiavas cad) usdred cbapoahout s 7p {dpaetioi8. 5) with

aqueous NaOH (2N). The dosing 15 sol ution s_soni cated t,0 _produce a clear
sol ution. TRe PPRaPhaSRIPHMES e hdfust &t taggéﬁ%u%nefﬁu?ﬁ%le?ﬁeggi %ﬁq

delivery agent hyaespoindidose, hepanenidpses anthwoselvol e dipahts are
listed below in Table 4. The typical dosing,and, samehing ALRLGCOLS,were as
compound solution with an rhGH stock solution {15 mg rhGH/ml
made by mixing as powders 15 mg rhGH, 75 mg D-mannitel, 15 mg

10 glycine and 3.39 mg dibasic sodium phosphate, then diluting
with 2% glycerol) and diluting to the desired volume {usually
3.0 ml). The pH was adjusted, if necessary, to between about
7 and 8.5. The delivery agent compounds and rhGH dose amounts
are listed below in Table 3.

15 The typical dosing and sampling protocols were as
follows. Male Sprague-Dawley rats weighing 200-250 g were
fasted for 24 hours and administered ketamine (44 mg/kg) and
chlorpromazine (1.5 mg/kg) 15 minutes prior to dosing and
again as needed to maintain anesthesia. & dosing group of

20 five animals was administered one of the dosing solutions. An
11 cm Rusch 8 French catheter was adapted to a.l ml syringe
with a pipette tip. The syringe was filled with dosing
solution by drawing the solution through the catheter, which
was then wiped dry. The catheter was placed down the

25 esophagus leaving 1 cm of tubing past the incisors. The
dosing solution was administered by pressing the syringe
plunger.

Blood samples were collected serially from the tail
artery typically at time = 15, 30, 45, 60 and 90 minutes. The

30 five samples from each time period were pooled (except for
those samples for which standard deviation (SD) and standard
error (SE) are reported). Serum rHGH concentrations were

quantified by an rHGH immunoassay test kit {(Kit # K1F4015 from
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20 follows. Mal e Sprague-Dawl ey rats wei ghi ng between 275-350g were fasted
for 24 hours and were anesthetized with ketam ne hydrochloride (88 ny/kg)
intranuscularly inmmediately prior to dosing and again as needed tpMAY 2004
mai ntai n anesthesia. A dosing group of five aninmals was adm ni stered one _
of the dosing 25 solutions. For oral gavage (PO dosing, an 11m Rusch 8
French catheter was adapted to a 1 m syringe with a pipette tip. The
syringe was fiWPd#3%i*t h dosing sol ution by drawing -70 5 MAY POBAAMN6G2
(11132596 PCT/ US00/ 30662 the solution through the catheter, whigch was then
wiped dry The CAEHBE er° WS apE gt eld down® T'iie @S ophagus 1"E8YPIY L “En of

t ubi ng past therdieks&d SHasEhendosd Ngssoek uibcan waso. admenmakened by pressing
the syringe plunger. For 5 intracolonic (1C) dosjng, 7.5c¢C fr, Rusch
cat heter was éﬂ%ﬁ?@ﬁr?%“§ IO/ S} iHGE wi § H® Oﬁ%%%“f%‘?ibpn#ﬁéedSSing
catheter was inserted into the colon through the anus until the tube was

no | onger visible. The dosing _solution _expregsed slowy into the colon
by pressinghe syringe 10 plaﬁéé? %in¥@§ LR were col |l ected by

(
car di ac punct ure—foH-owhg—the—admpst+rati-on—of —ketamne (88—y/ kg) ,
typically atﬁopiﬁivﬁ5?5,D Y hv ey 1.8 E%ur4 gﬁ %?edcshigﬁf ?i%%;”
absor pti on was @?F?f%d h g&ﬁt%pcr agﬁfin chRETng tinerlﬁ asurled by the
acti vat ed partigmeﬁ¥bnbopE§§§?n tI'ME CAPTT) ' accorlding t0 the mefthod of
Henry, J.B., alinical D agpg§|§ and nagenent by [Laboratory Methods,
Phi | adel phi a, PA—W-S—Satfider s 1979y Previpusstudiegsigdicared
basel i ne val ues—of—abopt—zfrseconds3Resyts fromthe agpmEd s 1N each
group 20 were “verﬁged ?rgﬁﬁib fre—potnt—an thethrgiesg of Engfe .
aver ages (i .e.—rean——pepk P—its—reported-bejowiin—Tabtp—a_.Tabl e 4.
Fbpar?n -f C}aEéLnELago o.n.?trgObDfa!iverS}J - ?y'f:ZBO
Del i ver yMet hod !iﬁery” paﬁ Aol dreMehn—Peak—A entbfArergéfﬁuDoacAPTT (sec)
ConmpoundAdm ni -_Qonﬁound ng!%?or%\ m)-Sh gt ratH-enbese—{irgf kg)zzl.j' €5025{1130. 84
118. 18 > 2 -

5 200 3 1 56.5

7 200 3 1 8.8

7 200 3 1 58.9

7 200 3 1 29.1 + 58.2

8 200 3 1 4.88

9 200 3 L 1

10 200 3 1 34.3

11 200 3 1 35.4

12 200 3 1 12.7

12 200 3 1 44.3

14 200 3 1 19.8

15 200 3 1 83.9

15 200 3 1 47.3

15 200 3 1 44.7

15 200 3 1 27.4 + 37.3

" 18 200 3 1 223

18 162 2.6 1 3.1

19 200 3 1 39.5

20 200 3 1 22.6

21 200 3 1 19.6

22 200 3 1 0

24 200 3 1 1.76

25 200 3 1 0

26 200 3 1 8.3

27 200 3 1 12.9

28 200 3 1 90.3

28 200 3 1 121
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11 C50251231. 34 21 C5025148. 788 32.79 31 C5025116. 0
: : .046 1.1 0.481
31 C5025116.984 -71 5 MAY 2004 W 01/32596 PCrl1 151} Q' 311662 net hod

Delivery Delivery of Agent Heparin volune Mea I g
n Peak Agent Ad ggm)
Dose Dose APTT (sec) ConpoundstrationDose (ng/ kg}(m>) S% (my/ kg1) nalMﬁ ound
41 C5025140.3 17.8 41 C5025123.076 4.72 41C5025137.148 39. 67 -

5PC3001003135. 7 17.3 61 C50251157.4 33.7 6PC3001003193 61.2 61 C5025199. 8

50.6 71 C50251MR008325%2. 6 71 C5025192 40. 3 PCT/USOM/ 30662
Delivery | Delivery rhGH Volume Mean Peak
Agent Agent Dose dose Serum [rhGH]
Compound | Compound | (mg/kg} {ml) (ng/ml)
Dose
(mg/kg)
28 200 3 1 19.2
29 200 3 1 ¢
30 200 3 1 40.5
30 200 3 1 0
30 2090 3 1 0
30 200 3 1 5.27
32 200 3 1 0
33 200 3 1 10.1
33 200 3 1 6.9
34 200 3 1 0
34 200 3 1 7.8
36 200 3 1 0
37 200 3 1 29
39 200 3 1 0
43 200 3 1 9.49
43 200 3 1 42.2 + 41
45 200 3 1 11.2
45 200 3 1 22.8
45 200 3 1 42.9
47 200 3 1 11.6
47 200 3 1 144
47 200 3 1 81.7
47 200 3 1 41.7
47 200 3 1 BS.7
47 200 3 2 0.9 x 22.1
47 200 3 1 34.1 + 42.2
47 200 3 1 9.41
47 200 3 1 132
49 200 3 1 41.3
49 200 3 1 0
49 200 3 1 20.1
52 200 3 1 ]
54 200 3 1 6.37
55 200 3 1 12.4
56 200 3 1 0
60 200 3 1 1.5 + 3.3
62 200 3 1 6.2
64 200 3 1 5 B
66 200 3 1 0
67 200 3 1 15
67 200 3 1 14.7
71 200 3 3 5.94
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71 C5025199.4 25.5 81 (C50251251.94 67.96 91 C5025121.45 1.7

7 101 C5025163.5 111 C5025139.53 8.25 121 C50251219.5 128.4 iZ%gggggiiéglé8
68. 6 12PC3001003201.4 45.7 121 C50251115.81 159.53 121 C50251236. 8 '
121 C50251300 121 C50251255. 452 41.99 121 ¢c50251167.08 81.62 .

121 C50251195. 884 142.628 121 C50251279.076 46.79 121 C50251220 1GJiMHb@m5%
12|C50251300 221 C50251287.9 -72 5 NMAY 2DD4 Delivery Met hod Deiiver .
Heparin vol unéVfBUH*Peak Agent of Agent Dose Dose APTT (sec}’c&'ﬁﬁ’b{‘}ﬁ(ﬁ
Adni ni - Conpound (no/kg) (m) SD stration Dose (pglkg)—261+C 50 26 27 27

Delivery | Delivery thGH Volume 2" Mean Peak
Agent Agent Dose dose Serum [zhGH)]
Compound | Compound {mg/kg) (ml) {ng/ml)
Dose
{mg/kg)

12 200 3 1 28

78 2¢0 3 1 0

79 200 3 1 1.48

79 200 3 1 17.8
Example 4 - Heparin - Oral/Intracolonic Delivery

Oral gavage (PO) and/or intraceolonic (IC) dosing

5 solutions containing a delivery agent compound and heparin
sodium USP were prepared in 25% agueous propylene glycol.
Either the sodium salt of the delivery agent compound was used
or the free acid was converted to the sodium salt with one
equivalent of sodium hydroxide. Typically, the delivery agent

10 compound and heparin (about 166-182 IU/mg (typically 166.9
IU/mg) ) were mixed by vortex as dry powders. This dry mixture
was dissolved in 25% v/v agueous propylene glycol, vortexed,
and placed in a sonicator (about 317°C). The pH was adjusted to
about 7 (6.5 to 8.5) with agueous NaOH (2N). The dosing

15 solution was sonicated to produce a clear solution. The final
volume was adjusted to about 3.0 ml. The final delivery agent
compound dose, heparin dose, and dose volume amounts are
listed below in Table 4.

The typical dosing and sampling protocels were as

20 fFollows. Male Sprague-Dawley rats weighing between 275-3509
were fasted for 24 hours and were anesthetized with ketamine
hydrochloride (B8 mg/kg) intramuscularly impediately prior to
dosing and again as needed to maintain anesthesia. A dosing
group of five animals was administered one of the dosing

25 solutions. For oral gavage (PQ) dosing, an llcm Rusch 8
French catheter was adapted to a 1 ml syringe with a pipette

tip. The syringe was filled with dosing solution by drawing
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the solution through the catheter, which wes then wiped dry.
The catheter was placed down the esophagus -leaving 1 cm of
tubing past the incisors. The dosing solution was
administered by pressing the syringe plunger. For
intracolonic (IC) dosing, a 7.5cm, 8 f£r Rusch catheter was
adapted to a 1 ml syringe with a pipette tip. The dosing
catheter was inserted into the coclon through the anus until
the tube was no longer visible. The dosing solution was
expressed slowly into the colon by pressing the syringe
plunger.

Citrated blood samples were collected by cardiac puncture
following the administration of ketamine (88 mg/kg}, typically
at 0.25, 0.5, 1.0 and 1.5 hours after dosing. Heparin
absorption was verified by an increase in clotting time
measured by the activated partial thromboplastin time (APTT)
according to the method of Henry, J.B., Clinical Diagnosis and
Management by Laboratory Methods, Philadelphia, PA, W.B.
Saunders (1979}. Previous studies indicated baseline values
of about 20 seconds. Results from the animals in each group
were averaged for each time point and the highest of these

averages (i.e., mean peak APTT} is reported below in Table 4.

Table 4. Heparin - Oral/Intracclonic Delivery

Delivery Method Delivery | Heparin | Volume Mean Peak
Agent of Agent Dose Dose APTT {sec)
Compound | Admini- [ Compound | (mg/kg} {ml) +SD
stration Dose
(mg/kg)
1 IC 50 25 1 130.84 +
) 118.18
1 IC 50 25 1 231.34
2 Ic 50 25 1 48.788 £
32.79
3 IC 50 25 1 16.046 *
0.481
3 IcC 50 25 1 16.984 +
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Delivery Method Delivery HeparlnT Volume [ Mean Peak
hAgent of Agent Dose Dose ,| APTT (sec)
Compound Admini- Compound | (mg/kg) (ml) +SD
' stration Dose
{mg/kqg)
1.45
q IC 50 25 1 40.3 + 17.8
4 IC 50 25 1 23.076 =
4.72
4 IC 50 25 1 37.148 +
39.67
5 PO 300 100 3 135.7 + 17.3
6 IC 50 25 1 157.4 + 33.7
6 PO 300 100 3 193 + 61.2
6 Ic 50 25 1 99.8 + 50.6
7 IC 50 25 1 130.5 + 42.6
7 IC 50 25 1 92 + 40.3
7 IC 30 25 1 99.4 + 25.5
8 IC 50 25 1 251.94 +
67.96
9 IC 50 25 1 21.45 £ 1,71
10 IC 50 25 1 81.8 £ 7
10 IC 50 25 1 63.5
11 IC 50 25 1 39.53 £ 8.25
12 IC 50 25 1 219.5 *
128.4
12 ic 50 25 1 169.6 + 68.6
12 PO 300 100 3 201.4 * 45.7
12 IC 50 25 1 115.81 £
159.53
12 IC 50 25 1 236.8
12 ic 50 25 1 300
12 IC 50 25 1 255.452 £
41.99
12 IC 50 25 1 167.08 £
B1.62
12 IC 50 25 1 195.884 *
142 .628
12 Ic 50 25 1 279.076 %
16.79
12 Ic 5¢ 25 1 220.164 +
109.57
12 IC 50 25 1 300
22 IC 50 25 1 287.9 *
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Mol ecul ar Wei ght Heparin (LMAMH) - Oral/Intracolonic Deliver Oral dosing

(PO) and/or intracolonic (1C conpositions
WO (11/32396 PCT/USH0/30662

Delivery Method Delivery | Heparin | Volume Mean Feak
Agent of Agent Dose Dose APTT I[sec)
Compound Admini- Compound | {mg/kg) (ml} +5D
stration Dose
{mg/kg)
12G.1
26 1C 50 25 1 76.7
26 IC 50 25 41.534 £
25.56
27 IC 50 25 85.7
27 IC SG 25 279.182
46.55
28 1< 50 25 1 143.6% 44
28 IC 50 25 1 »51.1 £
109.314
29 IC 50 25 1 105.01 %
115.28
29 IC 50 25 1 111.46 *
108.58
30 ic 50 25 1 50.9 + 20.5
31 1cC 50 25 1 47 + 23.1
32 IC 50 25 1 26.5 t 2.3
35 IC 50 25 1 65.8 £ 35.5
47 I1C 50 25 1 370.3 = 97.8
51 IC 50 25 1 92.5 + 41.5
54 ic 50 25 1 31.56 £ 7.54
62 IC 50 25 1 152.41%
136.63
62 Ic S0 25 1 91.204 *
117.43
64 1C 50 25 1 220.988
122.2
64 IC 50 25 1 125.372 %
114.72
Example 5 - Low Molecular Weight Heparin {LMWH) -

Oral/Intracolonic Delivery

(IC) compositions

Oral dosing {(PO) and/or intracolonic
containing a delivery agent compound and low molecular weight
heparin (LMWH} were prepared in 25% agueous propylene glycol.

Either the sodium salt of the delivery agent compound was
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containing a delivery agent conpound and | ow nol ecul ar wei ght heparin
(LMAH) were prepared in 25% aqueous propyl ene glycol. Either the sodium
salt of the delivery agent conmpound was I1C WD 0 113 2596 5 -73 5 MAY 2006
WO 111/32596 PCTIUSQ( 1/ 30662 used or the free acid was convertec& ﬁtﬂ
sodiumsalt with one equivalent of sodium hydroxide. Typically, MHe004
delivery agent con;pound and LMMH (Parnaparin, 91 |U ng average nol ec

wei ght about 5Y98E3%%ailable from Qpocrin, Mdena, 5 Ital yf%[ WI"@&?‘F
90-105 I Uy, average nolecul ar. weigh 0 00Q) Wwer &, g xed.bynvortex
as dry powder §Se‘f‘hi’g W ekt ﬁ?leé,\e\i?/gsgdﬁ%ges%l \C/iegol n 25% v/ v aquegus

propyl ene gl yaole, eyort£xed, ofand ipiradbedr éxid® -soRVREEdr Y ( 37 ded1BE6¥uce a
clear solution. The H J tn 74{ 6: P8 RIe M 2N aqueous
NaOH. 10 The c?é’?“ﬁg':%rg‘f oﬁ”\g\/agm%gglpég?e roducg% cl eag? sol uti on.
The final vol u&rme\ﬁ/assaadymmedabwe 50 0D . él'\’melfﬂph%tl ErqfePPoer Y -ad@At "@onpound
dose, LM dose, dose \vo S Al& bSrE@lCEcQQLaQW«éﬂ;h'EaEBGuB The
typi cal dosi ngItef‘r}d)gﬁ |nl\gi p?g?%ocsgqg re éasa% ol lows. Male

Spr ague- Dawl eys s werghiingdbey weeri e275s 3509 Pomé?’és fadhed ?“b‘ff ™3 XHo%r s and
were anesthetized with kefanne, hydracblos |&%p98§n@gjﬂ9@bl| g amkeaul arly

i mredi ately pr' % %8°°dosi ng and again as needed to maintain anesthesia. A
dosing group £fd fplluee@mml s onasa admi (AT S eedporicef ¢t hkedfoSioAgt 200 -

sol uti ons- For_oral a d05| n n dlcm Rusch 18 onFLensdncatbat er
was adapted to ¥f PH y‘%ﬁﬁ’%‘ Wi th aa?o r "?‘ {Se]SQtl ?’ The syrlﬁlgl:]e was filled
Wi th dosing SO|'1Hd @B s byg dgcawcmgn bde ssohu@tem tchpoodiirs ReCé&thet er, which

was then wiped dry. = The,catheter, epl,,ggegd]dg\e/@dtb@ £390phagusd eaviang 1
cm of 25 tubi n%f 4"t he' 1hcisors. om&g sol ution was gm ni stered by
pressing the swlngeyphqmgercomﬁemd|Cmsleacqu ideser FrUSKIRg, ©a" . Scm 8 fr

Rusch cat het er was . _a ted dQ BelodBsthbnges Wi th a pipette tip.' The
dosi ng cat het 8F°Was ?%gefrat e§ i nt o thle colon through the anus_until 30 the

tube was no | onger TeskbbisaITHes#BZi Yy $AMEEIUYHh RRREC expr&sSed®slowly into
t he col on %@/ PEESSINY t 1S AgBe-Dawley rats weighing between 275-350g

were fasted for 24 hours and were anesthetized with ketamine
hydrochloride (88 mg/kg) intramuscularly immediately prior to
dosing and again as needed to maintain anesthesia. A dosing
group of five animals was acdministered one oif the dosing

2¢ solutions. For oral gavage (PO} dosing, an llcm Rusch 8
French catheter was adapted to a 1 ml syringe with a pipette
tip. The syringe was filled with dosing solution by drawing
the solution through the catheter, which was then wiped dry.
The catheter was placed down the esophagus leaving 1 cm of

25 tubing past the incisors. The dosing solution was
administered by pressing the syringe plunger. For
intracolonic (IC) desing, a 7.5cm, 8 fr Rusch catheter was
adapted to a 1 ml’syringe with a pipette tip. " The dosing
catheter was inserted into the colon through the anus until

30 the tube was no longer visible. The dosing solution was
expressed slowly into the colon by pressing the syxinge

plunger.
Citrated blood samples were collected by cardiac puncture
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pl unger Citrated bl ood sanples were collected by cardiac puncture -74 5 MAY
2004 WO 01/32596 Pc riUSII1U311662 follow ng the adm ni stration of

~ket am ne (8E ne/kg), typically at 0.5, 1.0, 2.0, . 0 and 4.0 hmﬂl\?flﬁﬂ?r
dosing. LMMH absorption was verified by an increase in plasma L

nmeasured by the anti-Factor Xa assay CHROMOSTRATETM Heparin anti-Xa 5
assay (avail able from O ganon Tekni ka Corporation, Durham NQC). Plasma
LMAH concent r 2¥PIHE¥¢om t he aninal's in each group were avefaddd"¥¥fi%ach
time point and these nean plasma LMMH concentrations were plotted ai nst
time. The peakicafiowtieseenedn: plssma M cereBhts dtifofs’ f%' v &g t2d bel ow
in 10 Table 5. Table %Del‘,l\/g\H s rald hngrasglsonk e Deldisves . Matvwad Del i very
1A* H Vol ume NEan Peak I'i'very of Agent Dose Dose Pl asma LMIYKI Agent

Adni ni - Conpoutdofb®io mask gt CorREmtT af i gif 'EAAPoUhdSErati BhDoSE R TT U m)

gFg(gggkg?Cég%gg%?géaé%9§8tht3§§<%¥Q§OZ§Q%K%TK§ﬁEWOHé&%jgza$E§25J501 1.022
5 assay f(available from Organocn Teknika Corporation, Durham,

NC). Plasma LMWH concentrations from the animals 1n each
group were averaged for each time point and these mean plasma
LMWH concentrations were plotted against time. The peak of
these mean plasma LMWH concentrations is reported below in

10 Table 5.

Table 5. LMWH - Oral/Intracolonic Delivery

PDelivery Method Delivery | LMWH Volume Mean Peak
Agent of Agent Dose Dose Plasma LMWH
Compound | Admini- Compound {10/ (ml/kg) Concentration
stration Dose kg) {IU/ml) * SD

{mg/kg)

1 IC 50 750 1 1.038 £ 0.338
1 IC 50 750 1 1.734 + 0.192
1 ic 25 750 1 1.022 + 0.432
2 IC 50 750 i 1.038 £ 0.338

6 IC 25 750 1 0.47 = 0.17

7 PO 300 3000 3 0.5 + 0.412
7 IC 50 750 1 1.264 £ 0.207
7 IC 50 750 1 1.716 £ 0.105

7 IC 25 750 1 0.9 + 0.252
9 IC 50 750 1 0.474 + 0.095
10 Ic 50 750 1 0.088 + 0.121
11 IC 50 750 1 0.91 £ 0.414
12 PO 300 3000 3 0.137 + 0.18

12 Iic 50 751 1 1.5 + 0.23
12 IC 50 750 1 1.7 £ 0.308
12 Ic 50 750 1 1.74 = 0.304
12 Ic 50 750 1 2.012 + 0.124
12 IC 25 750 1 1.66 £ 0.302
12 IC 25 750 1 0.974 + 0.503
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17 0 61 C25750. 1 0.47 7PC30030003 0.5 0.412 207 71C50
. . 7501 1. 264 .
71 C507501 1.716 0. 52 71C257501 0.9 } 0.2 95 91 C507501 0.474 0.0 gl 108

101 C507501 0.088 0.1 4 111C507501 0.91 0.41 12PG30030
003 0.1
121 C507511 1.5 0. 8 121C507501 1.7 0.30 121C507501 1.74 0. 387N@8$ﬁ§ #

12 C507501 WOOUASHO. 02 121 C2575011. 66 0.3 03 121 C25750p87Edha0Ra5 - - 75 WO

01/ 32596 NMAL Jat PCITLLUS 30662 el i ve \ll\lbf ho
Peak Agen @ﬁé?@ﬁ% s EPBRP| AORRI YN LMWH ﬁﬁg'bCI?vﬁ{#bgwnvu umelean
ConpoundAdmiA#erCompoun asms Li
(ngrr})kg) 1>Femeq'5@r1n . ’Edmajfllu 9ma§fr§22§§g§ %‘&ﬁ q gg} ﬁg)‘( Jm) o Sh
stration U/ml) + SD '
{mg/kg)

12 Ic 10 750 1 0.2 £+ 0.077

12 IC 25 750 1 0.624 £ 0.247

12 IC 50 750 1 1.498 + 0.462

19 Ic 50 750 1 0.65 + 0.37

22 Ic 50 750 1 1.842 + 0.205

22 IC 25 750 1 1.496 = 0.153

22 IC 10 750 1 0.396 + 0.153

26 . IC 50 750 1 0.262 + 0.106

27 ic 50 750 1 1.622 + 0.265

28 IC 50 750 1 1.64 £ 0.45

28 IC 25 750 1 1.43 + 0.31

30 ic 50 750 1 0.162 * 0.094

30 IC 50 750 1 0.288 t 0.152

31 IC 50 750 1 0.47 + 0.287

31 IC 50 750 1 0.47 + 0.332

32 ic 50 750 1 0.07 £ 0.01

54 1C 50 750 1 3.046 + 0.422

65 1C 50 750 1 0.642

66 iC 50 750 1 0.952

66 IcC 50 750 1 1.114 + 0.254

Example 6 - Parathyroid Hormone (PTH 1-34)

Oral/Intracolonic Delivery

oral gavage (PO) and/or intracolonic (IC) dosing

5 solutions of delivery agent compound and human parathyroid
hormone residues 1-34 (PTH) in deionized water were prepared.
A solution of the compound was made either with the sodium
salt of the delivery agent compodnd or by convertiﬁg the free
acid to its sodium salt. Typically, a solution of the

10 delivery agent compound was prepared in water and stirred,
adding one eguivalent of sodium hydroxide (1.0 N} when making
the sodium salt. The final dosing solutions were prepared by
mixing the compound solution with a PTH stock sclution

{typically in water having a concentration of 5 mg PTH/ml) and
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of the deli
sodi um sal t

0.462 191 C5075010.65 0.37 221 C5075011. 842
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0.094 301 C5075010.288 t 0.152 311 C5075010.47 t 0.8 2004
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r and 8. e €
&t het"“wi't he soaﬁm sal t

y, a solution of the 10 delivery agent conpound was

prepared in wat glabdrd®éstirred, adding one equival ent of sodi um hydroxi de

prepared by mxing the conmpound sol uti ' ;
T A T
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2004 WO 11
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e
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10

15

20

25

30

five

animals was administered one of the dosing solutions.

For oral gavage (PO), an llcm rusch 8 French catheter was

adapted to a 1 ml syringe with a pipette tip. The syringe was

filled with dosing solutiocn by drawing the solution through

the catheter, which was then wiped dry. The catheter was

placed down the esophagus leaving 1 cm of tubing past the

incisors. The dosing solution was administered by pressing

the syringe plunger. For intracolonic (IC) dosing, a 7.% ¢cm

Rusch catheter tube (French 8 or 6) was adapted to a syringe

Wwith

an Eppendorf pipette tip. The syringe was filled with

the dosing solution by drawing the solution through the

catheter tube. The catheter tube was wiped dry. K-Y jelly

was applied to the tip, aveiding contact with the eye of the

tube, and the tube was inserted into the colon through the

anus

until the tube was no longer visible. The dosingsolution

was injected by pressing the syringe plunger, and the tube was

removed.

arte

Blood samples were collected serially from the tail

ry, typically at time = 0, 15, 30, 45, §O and 90 minutes

for oral and 0, 10, 20, 30, 60 and 90 minutes for IC dosing.

Serum PTH concentrations were quantified by a PTH

radi
Labo

indi

oimmunoassay kit (Kit # RIK 6101 from Peninsula
ratories, Inc., S5an Carlos, CA). previous studies

cated baseline values of about zero. Results from the
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SMAY J
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he syri
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filled
Y3004 ch
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t hemgyriuyes hittmger averggesnt F gcol ShecmEsC)PddsiEagy™ &M 5 cm

with an

ed with 20 the dosing solution

The cat heter tube was

of the tube, and the tube was inserted into the colon through the anus
until the tLI(%é@q§ey9 |9ggfqegg SR Choad1® ARSiLAE ShdHd @aakD was |i nj ected
by pressing tggmggghg e ngqger ?nd the t ubg swas g@myyq@THBlooq sanpl es
were collecte frallych & omdhe a t¢£Y/k§WpF§%L%M63 ddmei= 0, 15,
30, 45, 60 and 90 min tesoo;pr pral and 0, and 90 (m nutes
for 1 C dosing. 30 Serum RLHkgpngentrations were quantified by a PTH
radi oi mmunoassay ;& t (KT #%gRI'K biqgnﬂror1Pen1nsula LaRoraiHri ey, I nc.,
San Carlos, CA— FltVluua&%Qud;,s Jidicated pasetme ﬁﬁ eh_or about zero.
Resul ts fromithe—77 MAY—2004--WO-0 113294 P??LU“ “cb aniahs in each
group were av 3R tite golnt | The —maxifumdl *hkib aver ages
(i.e., the mban psak seruh®TH | cork®ntration} is Fepddfed Hed owlin Tabl e
6. 5 Table 6§ PTR4Oral{ (POPSDel { verdPlDel ijvery! Del| versg8Ageiis
51 100 200 1 420 + 305
51 100 200 1 287 + 120
51 100 200 1 478 + 230
51 100 200 1 798 + 518
Example 7 - Interferon - Oral Delivery
10 Dosing solutions of delivery agent compound and human
interferon (IFN) were prepared in deionized water. The free
acid of the delivery agent compound was converted to the
spdium salt with one equivalent of socdium hydroxide.
Typically, a solution of the delivery agent compound was
15 prepared in water and stirred, adding one equivalent of sodium
hydroxide (1.0 N) when making the sodium salt. This mixture
was vortexed and placed in a sonicator (about 37°C}. The pH
was adjusted to about 7.0 to 8.5 with agueous NaOH. The
mixture was vortexed to produce a uniform suspension or
20 solution, also using sonication and heat if necessary.

Additional NaOH was added,
solubility, and the pH re-adjusted to about 7.0 to 8.5.

1f

necessary,

to achieve uniform

The

delivery agent compound solution was mixed with an IFN stock
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PTH Dose Vol une Mean Peak Conpound Conpound (p(g/kg)dose Serum (PTH) #Dose
(m/kg)(pg/nm) } SD (ng/kg) 121002001276 252 30100200178 71 8%@8?@@01460
194 331002001837 347 341002001538 328 511002001420 305 5110 87 120
511002001478 230 511002001798 518 Exanple 7 - Interferon - Oral Deliver
10 Dosi ng swbwspsmes of delivery agent conpound and humanpcrmseysb&ron (1 FN)

wer e prepargg;in deiqni ter.,,The e. acid of the deliyery agent
conmpound was %:l_%){n&voce;ir t(gg!j%tgdztz\é@ EJ%02 i'Emmié?elt i B E‘ét%qdﬁf\?gf%élnt of sodi um
hydr oxi de. Saypidalang, dalwaingt Forthef dedieredeldvarey (agentiycdnpaound was 15

prepared i npM@t € aande $i4dy ggeﬁg@o[ﬂggrlﬁfbe aﬁ_gu}?'f@d%ggs,Ofanéog}géje@é)sgydr oxi de

(1.0 N when nmaking the sodiumsalt. This m xture was vortex and pl aced

in a soni calor ehEae Bixyed wakovpHr flleadjusted to about 7.0 to 8.5 with
aqueous NaOH TheeMcyplE£l WS i VP dh@X 88hd1Q nhr AR o8s U A0REN Suspensi on or

20 solution lallrf)so usgn soni cation_and heat 1f necessary. Additional NaCH
was added, flif¥Gess ?3"; IPF 28R BVe UM ATSr HE 5B imEi P iWrenantP 13989pH
re- adj ust edwéxe #houed 7fdk 28 Bodxs hhe adiahi vesyedgetinic@npound /&gh uti on was

(about 22, o b BroEbREihR P11 «B 10, R P A Baled i) el darPi i ng Lo
t he desiredegminume fesded by Baihtatih. ancBitbefiaal Adddsirgr yragerif conpound and
| FN dosgs, f§V$ %hgmgp§6%as administered one of the dosing solutions. An
llcm Rusch 8 French catheter was adapted to a 1 ml syringe
with a pipette tip. The syringe was filled with dosing
solution by drawing the solution through the catheter, which
was then wiped dry. The catheter was placed down the
15 esophagus leaving 1 cm of tubing past the incisors. The
dosing solution was administered by pressing the syringe
plunger.
Blood samples were collected serially from the tail
artery, typically at time = 0, 15, 30, 45, 60 and 90 minutes.
20 Serum IFN concentrations were quantified using Cytoscreen
Immunocassay Kit for human IFN-alpha (catalog # KHC4012 from
Biosource International, Camarillo, CA). Previous studies.
indicated baseline values of about zero. Results from the
animals in each group were averaged for each time point. The
25 maximum of these averages (i.e., the mean peak serum IFN

concentration) is reported below in Table 7.

Table 7. Interferon - Oral Delivery

Delivery | Delivery IFN Volume Mean Peak
Agent Agent Dose dose Serum [IFN]
Compound | Compound | (mg/kg) {ml/kqg) (ng/ml)
Dose +* S0
{mg/kg)
1 200 1 1 17.357 + 38
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volumes are listed belowin Table 7. 5 The typical dosing and sanpling
protocols were as follows. Mile Sprague-Dawl ey rats wei ghing between

200-250g were fasted for 24 hours and admi nistered ketam ne (4AMARHO)
and chlorpromazine (1.5 ng/kg) 15 minutes prior to dosing and again as

needed to nwomelAleme anest hesi a. A dosing group of 10 five peRiulssessas
adm ni st er one—of fhn dosing-solutions.An 1Lcm Rusch 8 French cat heter

was adapt ed Beliyeyy, Fﬁ)ge Wih h ffP ¥i% e ti pMePhdes¥ringe was filled
wi th dosi ng %Lﬁlc %\ rfg’sgée {) ‘?onth Btiyh A8 catlhet er, which
oot 118/ pI™d&8) down t R9/T8 ) esopliagus | eavi ng 1
50!

was then wiip o’l“Pa
cm of tubi rg past tre“{@ s. The | dosi ng spl uti o Was admi|ni stered by

pressi ng t le—syring Hrget-—bBoodi-sanptes—were—<colteeted-gerial ly from
the tail cptet%', Lﬁr,i et y—at—tipe 0 11—15, 30,5:484268 2dd 90 ninutes. 20
Serum | EN doncehtratli on2%wer & nﬂﬁﬁil LPdlUSIn1 (Wt%%é?éeﬁanmunoassay Ki t
for human I[EN-al pha|(ca%) ogl# KHC4012 fhom PBi ésbtede Lnd2r hati onal |
Camarill o, |CA).> Preyiou§0st u:il 8.5 ijdi cat ed basel.ing vasues|of about zero.
Results fromthe ani n#dd® injeach group were hvenageds:Torp €a¢h tinme point.
The 25 maxiinum=of t esecaverages) (T.]le-, whe ngan pegk ,sgum FN

concentr at iTh‘)"gTT‘éF' porztoegu DETOW T Tabt g7 fabie 7o T nterferon - Oal
Del i very Detiverybeit }%u seSerum [ | FN]
I,n\

r
E
D
o
H
Y
o)
|
:
s
Ten
‘fsa 3
%

Co oundCo etha etk H-ke-ngtd-—DPes S 17.357 t 38 -79
5 NAY 2004 v 5’;1#,1395’4 CrH £00/20662 Dot verly Moas Bddk Del{very Agent 1FN
Vol ure 20 1 1 L9308 + 3.2

12 200 1 1 1.6362 + 1.68

15 200 1 1 6.0324 + 2.8

28 200 1 1 2.185 + 2.68

28 200 1 1 0.8 +1.7

32 200 1 1 0

43 200 1 1 1 + 2.

43 200 1 1 06

47 200 1 1 1.1 i 0.85

59 200 1 1 0.56 + 1

59 200 1 1 0

67 200 1 1 3.4451 % 4.5 ' .

73 200 1 1 0.76 = 0.7

73 200 1 1 0.22 + 0.5

Example B - 1Insulin - Oral Delivery

Oral desing (PC) compositions of delivery agent compound
5> and human zinc insulin (minimum 26 IU/mg available from
Calbiochem - Novabiochem Corp, La Jolla, CA) were prepared in
deionized water. Typically, 500 mg of delivery agent compound
was added to 1.5 ml of water. The free acia of the delivery
agent compound was converted to the sedium salt by stirring
10 the resultant seclution and adding one eqguivalent of sodium
hydroxide. The solution was vortexed, then heated (about 37°C)

and sonicated. The pH was adjusted to about 7 to 8.5 with
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Serum (I FNI

Agent Conpound Dose dose (ng/m ) ConpoundDose (ng/kg)(m/kg)+

SD (ng/ kg) 5200115.1042 3.4 5500.511.54 f 0.26 520011
. . . . 1.1838 1.42
5500. 512.1 + 0.95 5200111.51 1.9 5200114.11 2 5200117.5769 t 5

6200110.5696 t 0.8 7400110. 223 7200113.9308 3.2 12200
. . . 111. 6362
15200116.0324 f 2.8 28200112.185 t 2.68 28200110.8 1.7 32200110 43200111
'2)’8@"'2’%‘/9(73%5(1)01100225 gggo%l(lo 56 1 59200110 6724Xkhdsd#bl
anple 8 - Insulin - Oal Del
Oral dosing (RGpHconpas.ti eng: oforgel Nyt Waagéﬁ‘{‘e%oﬁpo&%tfcSﬁléndtchurranl \zllepc/

2.1 43200111.
+4.5 73200110.

1. 5MAY 2004

|nsuI|n(mn|rrum26Iu/ v I Nova

g Aaval 1€ fromg Gakby }QCJ@&B‘H koshen

Jol la, CA) wer’e ﬁ‘:"\é%aurnel I'n d%aﬁ%(}nl ztgd wat er . EI%’ ypi cal j§ 50(1% of (czli(ca)lrlo{/elr_f/1
agent conpoundo ®#as. addedteo 42% uhlenofdidt &P- PTNS f8e %EﬁldVBEQT%e Uel i very

agent conpound, onver od
resul tant sol utblogf'\ gn‘g "gldégg £0: dgas0dinun:sal b5 by Shbbring rodOathe

5

10

15

20

25

30

insulin stockIsg?ugﬂgwqulxgkﬁp%mgg ?8%:%“%409 g insulin
and 18 ml deionized water, adjusting with HCl and NaOH to pH
§.15 and to obtain a clear solution using 40 ml concentrated
HCl, 25 ml 1ON NaOH and 50 ml 1N NaQH)} was added to the
solution and mixed by inverting. The final delivery agent
compound dose, insulin dose and dose volume amounts are listed
below 1n Table B.

The typical dosing and sampling protocols were as
follows. Male Sprague-bDawley rats weighing between about 200-
250g were fasted for 24 hours and administered ketamine (44
mg/kg) and chlorpromazine (1.5 mg/kg) 15 minutes prioer to
dosing and again as needed to maintain anesthesia. A dosing
group of five animals was adninistered one of the dosing
solutions. For oral dosing, an 11 cm Rusch 8 French catheter
was adapted to a 1 ml syringe with a pipette tip. The syringe
was filled with dosing solution by drawing the sclution
through the catheter, which was then wiped dry. The catheter
was placed down the esophagus leaving 1 cm of tubing past the
incisors. The dosing solution was administered by pressing
the syringe plunger.

Blood samples were collected serially from the tail
artery, typically at time = 15, 30, 60, 120 and 180 minutes.
Serum insulin levels were determined with an Insulin ELISA
Test Kit (Kit # DSL-10-1600 from Diagnostic‘Systems
Laboratories, Inc., Webster, TX}, modifying the standard
protocol in order to optimize the sensitivity and linear range
of the standard curve for the volumes and concentrations of

the samples used in the present protocol. Serum human insulin

concentrations (uU/ml) were measured for each time point for
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hydr oxi de.

The sol ution was vortexed,

01/ 32596 PCT/ USQOI / 30662 NaCH or
achi eve uniformsolubility,

necessary, to
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and vortexed.
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g insulin
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insulin dose angh 4lesa Y9! JHmRmANBENL Sh AoBcbhSiRdonbed oWd B ikabl e(BevTbhEs

typi cal

dosi ng and sanpling protocols were as

t hen heated (about 37C) and
soni cated. The pH was adjusted to about 7 to 8.5 with -80- 5 MAY 2004 i
NaOH was added,

and the pH re-adjusted
to 8.5. Water was then added to bring the total

25 mg insulin froman 5 insulin stock i 5
and 18 m deioni zed water, %%thh@Rﬁé}mj

volunme to abou

jus
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MAY 2008

t 2.4 n

Q0P UST Rge 40, vl

was added to

t he

follows., Male Sprague Dawl ey

rats wei ghi ng betRRgeReAbD e v2adeS 2BDEaREH 2 F1fs L& e Hro DA URGTr SPstig
admi ni st ered, ket aNonen§ 4k a5 a9k Kg)wiahd nGhAOTiPEOMRR | dMbrlel 15 THE kigh)x i hBm

m nut es prlor to

dosin

and agai n as needed

to mai ntai n anest hesi a.

A

dosing group ofP¥ived T8 ¢ TRAs BT hPet Bried dRBECbragehd cBBEF Y below

sol uti ons.

For o alandessng,

an 11 cm Rusch 8 French cat heter

was

adapt ed

toalm syringe with a pipette tip. The syringe 20 was filled wth dosing
solution by drawi ng the sol ution
wi ped dry. The cat hekple 8rasS Ipkared -dosaltha iesephagus | eaving 1 cm of

t hrough t he cat heter

whi ch was

t hen

t ubi ng past the incisors. The dosing solution was adm ni stered by pressing
t he syringé‘plunger 25 Bl ood sanples were collected serially fromthe tai
artery, typicallpeigtety Me1ilBry30,1n6011nl20vandhel8§0 muuiine®eak Seryminsulin
|l evel s were deferngdigd Wit Bgadx | suldddeELI[SAdoskest] Kide {ud t{ 1#sPSL410- 1600
from Di agnosti ¢ cowpben®d | dapelabqr iirg/kding. (niVWelstler, TX},sgrodi fyiing the
standard 30 protocol in|ordewseto |optim ze [the sengitivity and |inear range
of the standard curve far (mdiekgrollunes and jconcentrati ons of the gqanpl es
used in the presentlprotocoimoSerun1hmnan insulin| ggneentipid @as [(RU/ m)
were measured for egch 1[I e, ppt Nt TOf 5 1 29.95+46.13

6 200 0.5 1 129.5+131.5

7 100 3 1 130.9724483.7

7 200 0.5 1 88.06+33.72

7 200 0.5 1 320.1+520.4

7 200 0.5 1 200.2+118.7

7 200 0.5 1 164.2+134.7

7 200 0.5 1 214.7+100.86

7 200 0.5 1 56.71+47.04

7 200 0.5 1 17.4+21.8

B 200 0.5 1 13.14+6.81

10 100 3 1 63.5884+129.23

12 100 3 0.5 205.4+333.4

15 100 3 1 1332.2£1906.4

15 200 0.5 1 540.7+£580.12

15 200 0.5 1 18.62+12.54

15 200 0.5 1 155.6+125.2

15 200 0.5 1 169.3£140.78

19 200 0.5 1 4.32+1.39

20 200 0.5 1 27.68+12.5

21 200 0.5 1 14.46%21.61

22 200 0.5 1 29.16+28.11 |
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-81 5 MAY 2004 WO QI 32S% PCT/ US1H /311662 each of the five animals in each
dosing group. The five values for each tine point were averaged and the
results plotted as seruminsulin concentration versus tine. (Previous
experinents-reveal ed no neasurable | evels of human insulin 5 folhin%ﬂﬁioral
dosing with human insulin alone.) The maxi rum (peak) and the ar er

the curve (AUC reported below in Table 8. Table 8. InsyliR .
Delivery 10 De fﬁgﬁ%JﬁDelivery Agent Insulin Volume Mean Peak(xglesh""t&%gJ

Conmpound Dose dose Serum (INS] ConpoundDose—{rgl-kg-m-ikg)—SB—{g/ kg)
11003174. 2371148 4ov3200@e5129; 9545513 18200P 15T 2p. 5143935 Feak
710031130. 972483 ApeP2000. 5A88.L0633. P2572000.99°F520 15§8?%“7é666.5]200.2118.7
72000. 51164. 213307pqaB0() Co1p2und 100" B&972000. §456! 7147. 64592000. §117. 421. 8
82000. 5113. 146 81 Dose
img/kg)

25 100 3 1 47.2162+431.43

26 100 3 0.5 240.5+528.29

30 200 0.5 1 21.88+13.4

31 100 3 0.5 21.26%6.,22

32 200 3 1 6.38%4,42

32 200 0.5 1 3.12+2.26

33 100 3 0.5 58.13+52.86

33 200 0.5 1 1104128

33 200 0.5 1 14.88%11.53

35 200 0.5 1 132.3+154.5

38 100 3 1 74.6542+57.28

43 200 1 82.81+46.8

43 200 1 38.68+35.09

44 100 3 0.5 97.49+134.1

44 200 0.5 1 17.41+10.47

44 200 0.5 1 46.76+41.19

45 200 0.5 70.324149.1

49 100 3 0.5 335.74227.05

57 200 i 332242721

59 200 0.5 1 315.53+154.56

61 200 0.5 1 58.99+27.15

63 100 1 7.843+8.527

68 200 1 76.23%x76.88

72 200 3 1 4702.5+4700.4

72 200 0.5 1 108.33+55.98

72 200 0.5 1 9.81413.72

72 200 0.5 1 18.56+19.89

73 100 3 0.5 147.66+176.71

73 200 0.5 1 51.26+9.44

73 200 .5 1 16.01+12.21

74 100 3 0.5 70.69+127.89

75 200 0.5 1 33.88+38.49

75 200 0.5 1 32.54+19.78

76 200 0.5 1 24.72425.53 |
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101003163. 5884129. 23 1210030. 5205. 4333. 4 15100311 :

152000. 51540. 7580. 12 152000. 5118. 6212. 54 152000. 52%52322 g

152000. 51169. 3140. 78 192000. 514, 321. 39 202000. 5127. 6812. 5 '

212000. 5114. 4621. 61 222000. 5124.1628.11 -82 5 MAY 2W WO 01/ 3259

PCTI USCO 31 1662 Delivery Delivery Agent Insulin Volunme Mean PeaEmyA%Ug‘nt

Conmpound Dose dose Serum [ I NS) ConpoundDose / k m / k S /
. 251003147. 2162%2 48 %610030. 5240. 5528. 29 302838. 5?2(1. 881%?4 Rt fS 2

3110030. 521. 266. 22 32200316-384-42-322000-513-122. 2633100365587 1352. 86
332000.5111012@833‘2%)00.5’&4?88&1.BBS%%?o%oYffTéz 315428 Feak '
: Agent Agent Dose cse %etum [INS]
Compound | Compound (mg/kg) (ml/kg) + SD
Dose
{mg/kg) -
76 200 0.5 1 38.74+74 .4
Example 8: Insulin -~ Pulmonary Delivery

Dosing compositions of delivery agent compeound and human
5 insulin in water were prepared. Typically, to 1.5 mg of
delivery agent compound was added deionized water to bring the
volume to 1.0 ml, and the solution was vortexed. Either the
sodium salt of the delivery agent compound was used or the
free acid was converted to the sodium salt by stirring the
10 resultant solution and adding one equivalent of sodium
hydroxide (10 N} and diluting with water. The solution was

vortexed, then heated (about 37°C) and sonicated. The pH was

adjusted to between about 7.0 to 8.5 with NaOH or HCl. 75 ul
human insulin stock solution (2 mg/ml) was added to the

15 solution. (The stock solution was made as follows. To 0.02 ¢
insulin was added 3 ml pH 3.0 HCl solution in deionized water.
The pH of the resulting solutlon was brought to below 3.0
(about 2.6) with HC1l and NaOH until the solution was clear.
The pH was then raised to 7.6 using NaOH and HCl. The final

20 volume was brought to 10 ml with pH 7.5 deionized water.
Final pH 7.59.) Water was then added to bring the total
volume to 2.0 ml, and the solution was inverted gently several
times. The final delivery agent compound dose, insulin dose
and volume dose amounts are listed below in Table 9.

25 The typical dosing and sampling protocols were as
follows. Male Sprague-Dawley rats weighing between 200-250g
were fasted for 24 hours and administered ketamine {44 mg/kg)

and chlorpromazine (3.0 mg/kg) 15 minutes prior to dosing and
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3B1003174. 654257. 28 432000. 5182. 8146. 8 432000

4410030. 597. 49134. 1 442000. 5117. 4110. 47 442000?%23663221029
452000. 5170. 32149. 1 4910030, 5335. 7227. 05 572003133222721
592000. 51315. 53154. 56 612000. 5158. 9927. 15 63100317, 8438. 527 ot
582003176, 2376. 88 72200314702, 54700, 4 122000. 5. 108. 33 722000. 5158144 75
722000. 5118. 56 QH§§q7310030.5147.66176.71 732000. 5151. 269. 4, ' '
732000. 5116, 01" 5% 410030, 570. 69127. 89 752000. 5133, 8838, 49 /10602

752000, 5132. 5919, 78 762000. 5124. 7225. 53 .. 1. 98,55 209
5124, 7225, 5. MAY.
03 92500 peT) AL 51 T8RP iﬁiﬁﬁfﬁﬁisz%iinSJ?ih%f?ﬁnéREAE oo e

Agent Agent DosestfoseSenune (4rNS)L . ConpOundCoHPRRTRCAHE kg) ( lygpe
. g) (P& 18D %Dose
(mo/ kg) 762000, 5138. 1474, 4 AN | £ Sha1kNssl | fminPUt ALY e Dof 1 arer

dosing solutions. A control group of five animals was dosed
5  insulin alone. A tracheal instillator for rodents, eguipped
with light (available from Penn Century, Inc., Pittsburgh, PA)
was filled with dosing sclution and inserted down the throat
until the needle went into the trachea {confirmed visually).
The dosing solution was administered by pressing the plunger.
10 Blood samples from each animal were collected serially
from the tail artery, typically at 5, 15, 30, 60 and 120
minutes after dosing. Serum insulin levels were determined
with an Insulin ELISA Test Kit (Kit # DSL-10-1600 from
Diagnostic 3Systems Laboratories, Inc., Webster, TX}. modifying
15 the standard protocol in order to optimize the sensitivity and
linear range of the standard curve for the volumes and
concentrations of the samples used in the present protocol.
Serum insulin concentrations {ui/ml) were measured for each
time point for each of the five animals in each dosing group.
20 The five values for each time point were averaged and the
results pleotted as serum insulin concentration versus time.
The ratio of the area under the curve (AUC} for the test group
versus that of the control group is reported below. The ratio
of the maximum serum insulin concentration (Cmax) for the test

25 group versus that of the control group is also reported below.

-..85_



Dosi ng conpositions of delivery agent conpound and human

wat er were prepared. Typically,
added dei oni zed water to bring the
vortexed. Either the

or the

resul t ant sol&u
and diluting Wt
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er.

to 1.5 ng of

volunme to 1.0 ml,

vort exed,
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delivery agent conpound was
and the solujiyopas
S used

sodium salt of the delivery agent conmpound
free acid was converted to the sodiumsalt by stirring the 10

nd addi ng one equi val ent of sodi um hydrQxXi@@atekez N)
The sol ution was

t hen heated (about
37C) and soni cat ed.,,, 1€ 9PH ¥asnondd), Usd d ko betmeﬂnlabout 7.0 to 8.5 with

NaOH or HCl. 75 Al hunman insulin stock solutien{2-n ) *ﬁﬂm t he
15 sol ut i on.[péThee stjock vsel jube bhveasals s L B foFWé _§ 6 6 gi A L@g{
was added 3 |mageHt3.|0 d4Gle sol Wgieon i h d@&¥Eni zed wat er r l?ﬁ
resul ting sdcohpemdiaslbroughtnee tsel 0934’ |(about 2 %fntr?ﬁ NEL N OH
until the solution was cledr. od%e pH was then raised|to 7.6 u§epgu and
HCl . The final 20 vdl une was tmadght ([to 10 m| with pH|7.5 de oni'zed wat gr -
Final pH 7.59.) Water was then added|{to bring the total volune.t%uéig nh,
and the solution was| i nvertled gently|several | tinmes. The final cﬁﬂf&g%ry
agent conpound dose,| insulijn dose and volumedese gRgtnts—are H-stedbgl ow
iri Table 9.{25 iThe [typical| dosing and 4&ﬁn|-n§4p?3tske+g wer-eras—Fottgus.
Mal e Spraguef Dawl ey ra@sqmelthn@3betmpéh3?ﬂ L 250g —werefastep-for—24
hours and adpi nisteried ket apm ne ¥ 44 nu/KdP a W38 dr onezine (3—0—rErKg)
15 minutes pfiongto dosiing and -84 5 MAY 8004 W8 2989 32596 agat n—as—needed
of ketani ne ANdzpdos| n@.group 6fCPCT/| 110531 1130662 tlo ﬁaﬁgta A—anest-hesi a
(usi ng the sERE,amoupt 0.1. 5 nghkg3chllor gr-dmaz) ne) = Tydicd-PY & five
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equi pped wi t T ght {awaial apl e0.03 0.3 0.65 z

25 1 3 100 47.2162 - -

26 0.4 0.03 0.3 - 1.78 ~

26 0.4 0.03 0.3 - 3.39 -

36 0.4 0.03 0.3 - 1.40 -

36 0.4 0.03 0.3 - 1.01 -

37 0.4 0.03 0.3 - 1.08 -

38 1 3 100 74.6542 - -

39 0.4 0.03 0.3 - 0.30 -

43 0.4 0.03 0.3 - 1.02 1.34

44 0.4 0.03 0.3 - 0.72 0.76

45 0.4 0.03 0.3 - 1.02 1.01

47 0.4 0.03 0.3 - 0.57 0.63

T 0.4 0.03 0.3 [135.56%80 - 1.3

96

49 0.1 0.03 0.3 - 0.52 0 ?4

52 0.4 0.03 0.3 - 0.50

54 0.4 0.03 0.3 - 0.51 S

55 0.4 0.03 0.3 ~ 0.99

56 0.4 0.03 0.3 - 1.24 -

63 1 3 100 7.843 - -

66 0.4 0.03 0.3 - 0.84 -

66 0.4 0.03 0.3 - 0.63 -

67 0.4 0.03 0.3 - 1.53 -

67 0.4 0.03 0.3 - 1.51

67 0.4 0.03 0.3 - 0.64 -

67 0.4 0.03 0.3 - 0.71 -

67 0.4 0.03 0.3 - 2.20 - A_ﬂ*

67 0.4 0.03 0.3 66.04+47. -
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Example 10

Cromolyn - Oral Delivery

Dosing solutions containing a delivery agent compound

{(prepared as 1in Example 1) and cromolyn, disodium salt

{cromolyn) {from Sigma Chemical Co., 5t.

prepared in deionized water.

Louis,

MO} were

The free acid of the delivery

agent compound was converted to the sodium salt with one

equivalent of sodium hydroxide.
placed in a sonicator (about 37°C) .

about 7-7.5 with agueous NaOH.

-g7-

Additional NaOH was

This mixture was vortexed and

The pH was adjusted to

added, if

?@%?%#QV?Kit #

N&ahi Reét yoand”
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0 .72 0.76 0 44 0.4 0.030.3. -- --01-021-1--1] 0.03 45

WO 01/32596 PCT/USIMNO30662

necessary., Lo achlieve uniform solubllity, and the pH re-
adiusted. The mixture was vortexed tod produce a uniform
solutlon, also using sonication and heat 1if necessary. The
delivery agent compound solution was mixed with cromolyn from
5 a stock solution (175 mg cromolyn/ml in deionized water, pH
adjusted, if necessary, with NaOH or HCl to about 7.0, stock
solution stored frozen wrapped in foil, then thawed and heated
to about 30°C before using). The mixture was vortexed to
produce a uniform solution, also using sonication and heat if
10 necessary. The pH was adjusted to about 7-8 with aqueous
NaOH. The solution was then diluted with water to the desired
volume (usually 2.0 ml) and concentration and stored wrapped
in foil before use. The final delivery agent compound and
cromolyn doses, and the dose volumes are listed below in Table
15 10.

The typical dosing and sampling protocols were as
follows. Male Sprague-Dawley rats weighing between 200-250g
were fasted for 24 hours and were anesthetized with ketamine
(44 mg/kg) and chlorpromazine (1.5 mg/kg) 15 minutes prior to

20 dosing and again as needed to maintain anesthesia. A dosing
group of five animals was administered one of the dosing
solutions. An llem Rusch B French catheter was adapted to a 1
ml syringe with a pipette tip. The syringe was filled with
dosing solution by drawing the solution through the catheter,

25 which was then wiped dry. The catheter was placed down the
esophagus leaving 1 cm of tubing past the incisors. The
desing solution was administered by pressing the syringe
plunger.

Blood samples were collected via the talil artery,

30 typically at 0.25, 0.5, 1.0 and 1.5 hours after dosing. Serum

cromolyn concentrations were measured by HPLC. Samples were

prepared as folleows: 100 pl serum was combined with 100 pl 3N
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0.030.3- 2 .20 T 670.40.030. 366.0447. - -86 5 MAY 2004 WD 411/ 32596
PCTI USOQ' 30062, _Del i ver yVol uneDel i veryl nsul i nCmaxCnax/ Mean Rati ,
Agent doseAgent MOEEm8%of AUC for bt Rrusunisoce2

Conpound( m / ka),Cpnpaung(nai kg){,Gont kel dd ngubi negh RS EE AMRRUNdT (AT @) ver sus
AUC for insulin

was vortexed for 10 minutes and then centrifuged for 10
minutes at 10,000 rpm. 200 ul ethyl acetate layer was

transferred to an eppendorf tube containing 67 pl 0.1 M

5 phosphate buffer. The tube was vortexed for 10 minutes and
then centrifuged for 10 minutes at 10,000 rpm. The phosphate
buffer layer was then transferred to an HPLC vial and injected
into the HPLC {column = Keystone Exsil Amino 150x2 mm 1.d., 5

pun, 100A; mobile phase = 35% buffer (68 mM KH;PO, adjusted to pH

10 3.0 with 85% H3P0O,) /65% acetonitrile; injection volume = 10 pl;
flow rate = 0.30 ml/minute; cromolyn retention time = 5.3
minutes; absorbance detected at 240 nm). Previous studies
indicated baseline values of about zero.

Results from the animals in each group were averaged for

15 each time point and the highest of these averages (i.e., mean

peak serum cromolyn concentration) is reported below in Table

10.
Table 10. Cromolyn - Oral Delivery
20
Delivery | Delivery | Cromolyn | Volume Mean Peak
Agent Agent Dose Dose serum
Compound | Compound | {(mg/kg) {ml/kg) [cromolyn]
Dose + SD (SE)
{mg/kg)
5 200 25 1 0.63 + 0.47
7 200 25 1 0.81 + D.85
7 200 25 1 0.68 + 0.34
L 200 25 1 0.56 + 0.39
15 200 25 1 0.38 + 0.15
47 200 25 2 0.5% + 0.12
47 200 25 1 0.56 + 0.39
60 200 25 1 1.97 + 0.38
60 200 25 1 0.82 + 0.24
60 200 25 1 0.76 + 0.34
6l 200 25 1 06.54 + 0.39
61 200 25 1 0.57 + 0.36
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necessary. The

5 daptomycin
prepared in 0.9% normal saline.
10 with one equivalent
vortexed and placed
adjusted to about 7
Additional NaOH was
solubility, and the
15
necessary.
20
uniform solution.
agqueous NaOH.
25 saline to the desired volume

Example 11

Yy,

and the pHre-

Daptomycin - Qral Delivery

adj usted. The m xture was
al so using sonication and heat

Dosing solutions containing a delivery agent compound and

{Cubist Pharmaceuticals,

Cambridge,

MA)

were

A solution of the compound

was made either with the sodium salt of the compound or by

converting the free acid to its sodium salt.

The free acid of

the delivery agent compound was converted to the sodium salt

of sodium hydroxide.

in a scnicator

{about 37°C}.

This mixture was

The pH was

.0-7.5 with aqueous HCl or NaOH.

added,
pH readjusted.

if necessary,

to achieve uniform

The mixture was vortexed

to produce a uniform solution, also using sonicaticon 1f

The delivery agent compound solution was mixed

with daptomycin from a stock solution {200 mg daptomycin/mL in

0.9% normal saline and the pH adjusted,

between 6.0-7.0 with NaOH or HCl).

gradually to about 25° before using.

stored frozen (-20°C) wrapped in foil,

i1f necessary,

to

The stock solution was

then thawed and warmed

The delivery agent-

daptomycin mixture was vortexed at low speed to produce a

concentration and stored wrapped in foil before use.

The pH was adjusted to about 7.0-7.5 with

{usually 2.0 ml)

and

The solution was then diluted with 0.9% normal

The

final delivery agent compound and daptomycin doses, and the

dose volumes are listed below in Table 11.

The typical dosing and sampling protocols were as

-90-~-
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del i very agent conpound solution was m xed with cromolyn from5 a stock
solution (175 ng cronolyn/m in deionized water, pH adjusted, if
necessary, with NaOH or HCl to about 7.0, stock solution stored frozen
w apped in foil, then thawed and heated to about 30C before u i@g) ﬂThe
m xture was vortexed to produce a uniformsolution, also usi ng r‘? éati on
and heat if 10 necessary. The pH was adjusted to about 7-8 04IS
NaOH. The sol Yi"3H*Was then diluted with water to the desi r‘ei‘/gtrh ﬁﬁ%{ﬁp}]

(usual Iy 2.0 rfo)lland- cofidentpatdoir tande st oried vk alpped beFried0i40 béPlre use.
The final deliyery.ag e f%qngqu}n&l@nqndcr@aml ¥Bs 00SE8S eqangh i he (dasge Vol umes
a

are listed belowin T he typi cal dosing and sanpling protocols
were as foI I ovd. miyhke Sprdagher Davileey 1r atwg ARSIl gh? rity WéEReR FVF250g  wer e
f.asted for

?%g M "213%1% anesdeli 280 it ; K%r%@'t'ﬂ@sx&“ AQckghgand

chl orproma2| ne 15 mnutes prior to 20 dosing and again as
needed to fai Mtaln ahe%lt%§|”amal°§ dESi AGM L GGG S6f oFg wé gh? R \Ras

admini stered Qg 0foidhe dQSiiAGcn SRlsehi ONSeeAR LhemRuUsahs 8adrgneh ceakhet er
was adapted to a1 nl syringe with a pipette tip. The syrin was filled
with dosing dordt PoRiMIF drali agetare t8oF R i o "Eh? LG et H% g*H&FeFlt b5
whi ch was t henriowi Rgds flr it i ohhey Cathater - mass nhaged &}Q\Mﬂghh&e esaplkagus

leaving 1 cmof tubing past the incisors. The dosi ng %Ié) vas
adni ni stered BPiFPeYdt if'ahe 1854 itide PrUrfGeme Bf oid & W &80l 1 ect ed

via the tail asbphygushidaiingak!om atf Qu2bng Qadt fhd 1&11&6[5&1:5 haures after
dosi ng. Serum crorml%g&concentra i.ons were, neasur red b%hHPLC% nSarrpl es were
prepared as fSl956RE: S P EAP WS SEOTS REdPW TR P00 T 5" %8 5 may
200; WO 0I/325pa&n86'nfl usa I/30662 HC1 and 300 1lil ethyl acetate in an
eppendor f tube. tube . was vort.ex 0 minpu en gentrifuged
for 10 mnutes atﬁiﬂ rén_Zot?i)lm e?'ﬁ‘g %agg}fgtéiigggrgdm\/gls ttransferred
to an eppendorfenttubé toik alrmleng, &Wg@lca(Dlsl ENZI D .ghoshpitat € Bbf fer®. Bhé-t ube
was vortexed for, 30om futes a0d 4416, Com rddodagdod alcel0 BisdH @il 10, 000
rpm The );;lhosp%ate% ° %&t fayerdwas'a’t hen trta?nsfecr)redceto an HPLCI% gl and
i nt mqrhetFPIPL@U(rbdlcaﬁhﬂ-f%é%tQ)%élE>?§PI romifes 150X GRA 28d., 5

4°C to obtain the plasma (supernatant}), which was stored at -

i njected
70°C. The plasma daptomycin concentrations were measured by
isocratic reversed phase HPLC, keeping samples at 4°C during
20 analysis. Blank plasma studies show baseline values of zero.
Daptomycin blood concentrations results from the
individual animals in each dosage group were averaged for each
time point. The mean peak daptomycin concentration {Cnax) and
daptomycin exposure area under the curve (AUC} are reported

25 below in Table 11.

Table 11. Daptomycin — QOral Delivery
Delivery | Delivery | Dapto- Volume | Mean plasma AUC
Agent bgent mycin dose Cmax ng-
Compound | Compound Dose {mL/ [daptomycin] min/
Dose (mg/kg) kg) + 5D, pg/mL mL
{mg/kqg)

2 200 50 1 5.07 + 0.61 -

5 200 50 7.082 = 3.86 -

7 200 50 10.45 * 2.87 -
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m 100A; nobile phase = 35% buffer (68 mm KH2PO4 adjusted to pH 10 3.0 with
85% H3P04) / 65% acetonitrile; injection volume = 10 |; flom/ragjﬂ: 8.30
m/mnute; cromolyn retention time = 5.5 mnutes; absorbance Ndllhg at
240 nm) . Previous studies indicated baseline values of about zero. Results
fromthe animals in each group were averaged for 15 each tinme point and

t he hi ghest of these averages (i.e., nmean peak serumcrom)lXQQT!UWWMfz
concentration)"P&8PEforted below in Tabl e 10. 20 Table 10. Cronolyn - Oral

Del i very Del i vagai:Veay [Peaki Ja&li VBT ¥ cAgE Nty o CLATD [ yab Vel HB®a SET BoT Adent
Conpound Dose | Doggedcr omolayah: CompruRdDosed6sy/ kg) (ntekg) SO (S (no/ kg)
52002510. 63 0.4Ap6208253 GnfBling0l 8Dc£2002510168| (BaBdo20B35[10ni56 f| 0. 39
152002510. 38 |0. 15 472002524555 | QudZA72002510| 56 sd). 3§,602002611.,57 0. 38
602002510. 82 |0. 24 602002%40P«d6 | 0. 34 612002510{54 0.39 612002510.;57 0. 36
-89 5 MAY 200 7 100 50 1 13.05 + 4.62 -

7 100 50 0.5 7.09 + 5.35 -

7 50 50 0.5 5.77 £ 1.49 -

7 50 50 0.5 59.14 + 3.11 -

1 200 50 1 6.06 £ 1.73 -

7 200 50 1 8.04 £ 6.03 -

11 200 50 1 13.27 # -

13.43

12 200 50 1 16.11 + 17.58 -

14 200 50 1 14.2 + 24.84 -

15 200 50 1 9.5 + 5.49 -

30 200 50 1 3.06 + 0.78 -

43 200 50 1 21.44 *+ 6 4555*

43 200 50 1 10.56 £ 3.37 | 2895~

43 200 50 1 12.94 + 6.6 | 2B20"

57 200 50 1 8.59 + 4.21 -

*AUC = Total AUC{02>=)

The above-mentioned patents, applications, test methods,

and publications are hereby incorporated by reference in their
5 entirety.

Many variations of the present invention will suggest
themselves to those skilled in the art in light of the above
detailed description. All such obvious variations are within
the fully intended scope of the appended claims.

10
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WO 01/ 32596 PCTI U 500/ 30662 Del i veryDeliveryCronol ynVol umeMean Peak

Agent Agent DoseDoseser um ConpoundConpound( ng/ kg) (m / kg) [ cronol yn] Dose SD
(SE) (nmg/ kg) 612002520.39 0.21 Examle 11 - Daptonycin - Oral Deliver

Dosi ng sol utions containing a delivery agent conpound and 5 daptonycin
(Cubi st Pharmaceuticals, Canbridge, MA) were prepared in 0.9% noswal 2004
saline. A solution of the conpound was nade either with the sodium salt of
the conpoyRfA ISFLAGNIIME S Ng the free acid to its sodiumsalt. The free
acid of conmpound was converted to the sodiumsalt 10

wi th one ®qui val enmpoﬂnslodiealﬁphydlr @rpdle thFhlggomrpxtC@nélmgngv@rft eXded and

pl aced in_a sonl r (ab O S - adjuyst t @ abqut 0-7.5

wi th aquedtEP ?iE:P ? %H 3, délzfl S’Hal \Lya\lvaggadgg %ﬁf’ (r%gdegédr 37),4

achi eve uahaowntgolmalrlebtfyanand2t) heopidciead] ustaey The Motimyle Was
vortexed 15 to produce a uniformsolution, also using sonication if
necessary. The delivery agent conpound soI ution was m xed wth daptomycin
froma stock solution (200 ng daptgnycin/nL in 0.9%normal saline and the
pH adj usted, if necessary, to beRween 6.0-7.0 with NaOH or HCl) _The stock
sol ution was 20 stored frozen (-2qC) wrapped in foil, then thawed and
warnmed gradually to abouR 5C befigre usqﬁg The delivery agent- daptonycin
m xture was vortexed at | ow 3¢ produce a uniform solution. The pH
was adjusted to about 7.0-7.5 Wth afueous NaOH The solution was then
diluted with 0.9% normal 25 saj|i ne to t he desgred vol(ﬁ&{(usually 2.0 m)
and concentration and storegd-w _ The final

[ : arRl the dose volunes are
listed below in Table 11. The typilcal dosing and sanpling protocols were as
-90 5 MAY 2006 WD 01/ 32596 PCT/ USgd/ 30662 follows. Ml e Sprague-Daw ey
rats wei ghing between 200-250 g were fasted for 24 hours and were

anest heti zed with ketam ne

and salts thereof, wherein

10 R', R?, and R® are independently H, -OH, halogen, Cz-
Cq alkenyl, C;-C4 alkoxy,~C(O) (C;-Cs alkyl), =-C(O) (C2-Cy
alkenyl), ~-C(O)NHz, -NO;, -NR°R!?, or -N'R°R'R' (R'?)7;

R; is H, halogen, C,-C4 alkenyl, C;-C41 alkoxy, -
C(0)C1-Cy alkyl), -C(O) (Co-C4 alkenyl), -C(O)NHp, -NOz, NR’R'?,
15 oxr -N*RPRI°R!}(R!?);
R% is H, -OH, -NO,, halogen, -CF3, -NRYR'®, -N'R'R!’R'®

(R**)”, amide, C;-C;» alkoxy, C»-Cy; alkenyl, carbamate,
carbonate, urea, -C(O) (Ci-Ce¢ alkyl), -COCH, -C(0)NRMR', or -
C (O} N+R14R15R15 (R13) —'

20 R® is optionally substituted with halogen, -OH, -SH,
or -COOH;

R® is optionally interrupted by O, N, S, or -C(O)-;

at least one of RY, R?, R3 R' and R’ not being
hydrogen;

25 R® is a C;-Ci» alkylene, Cp-C;»; alkenylene;

R® is optionally substituted with a C;-Cy alkyl, Cz-Ci
alkenyl, C;-C4 alkoxy, -OH, =-SH, halogen, -NH;, or ~CO,RE;

R® is optionally interrupted by O or N;
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(44 nmg/ kg) and thorazine (1.5 ng/kg) 15 mnutes prior to dosing and again
as needed to nmaintain anesthesia. A dosing 5 group of five animls was

adm ni stered one of the dosing solutions. An 11 cm Rusch 8 French cat heter
was adapted toa 1 m syringe with a pipette tip. The syringe was filled
with dosing solution by drawing the solution through the cathet efpaywhdsch
was then wi ped dry. The catheter was placed down the 10 esophagus |eaving 1
cmof tubing past the {QpcLSpLsq. The dosing solution was adm nistered by
pressing the syringe plunger. Heparinized rat bl ood sanples were collected
via the ventral taR’ astepyjotyplgablpsait0res, whth, -OH/5hale@en2. 6, 15

and 4.0 h fter_dgshng, an tored.;.on _hge. Blood sanples were then spun
(centri fuggéfcgﬁ’ 1'1{“%0% rrprt ¥ o%%lﬁ?ng% erS}Rét) ‘4C to obtain the plasna
(supernatant), which®wag gt ored ata1kyi0CorThe-p) asnes fapt onyci n

concentrations were peasured by isocCratic reversed phase HPLC, keeping
sanpl & at 4C duri n§ 20RanalRysi san®lRinkipfasendentdyed show asebikElval ues

of zero. Daptonyci ﬁlbliOOda goncent re}_'gié)rnosx r?eesulstéh{]gto t he i ndividual
animal s in each dosage group Were ‘aver dge or ‘edc ime point. The nean

peak dapt eayeknfilcereediraalil, on( Ghsphan; dad omyci n exposure area under
the curve (AUC) are rgeported 25 below in Table 11. Table 11. Da tomcj.n -
Oral Delivery Deliv8ryDdli ver§DBpt 8-Folimemsan epitdeniiau€:—Cro alkyl, Ci-

32222 ﬁg/e ES%%I%?%%Q%W SSoNDE, HATRRP (P! Sk D i) o
72005@110s4bst2t8Fed- 91 th MEVCOM)04COW0 @'/ 32596 PCTI USOL111306( 2 Delivery
Dapto- vol ume Mean %ha%ﬂg'—OH, C1-Cjo alkyl, or C;-C;» alkenyl; and
with the proviso that
when R!, R?, R®, and R*! are H, R® is -OH, R’ is a bond then
R® is not a C;-C; alkyl:
15 when at least one of R!, R?, R?, and R?! is not H, R® is -
OH, R’ is a bond, then R® is not a C;-Cs alkyl:; and
when R', R?, and R*® are H, R' is -OCHs, R® is -C(O)CHj, and
R® is a bond then R’ is not a C3 alkyl; and
when R}, R%, R*, and R® are H, R® is -OH, and R’ is a bond

20 then R® is not a methyl.

2. A compound selected from the group consisting of
R4
R’ R’
6
R COOH
NG
R’ 0 R’
R]
25
pa ¥R ¥ [ B B B’ Y
1 H H H H C(0)CHs CH» para-Ph

.04 .



AUC Del ivery Agent nycin dose Chax iig- Agent Conpound Dose
f dapt onyci nj

(rrl/

m n/ ConpoundDose (ng/kg(kg( SD, Ug/nminL (ng/kg} 710050113. 05

4.62- 7100500.57.09 5.35- 50500.55.77 1.49- 750500.559.14 3.11-
72005016. 06 1.73- 72005018.04 ©6.03- 1120050113. 27
17. 5E 1420050114. 2 24.84- 152005019.5 } 5.49- 302005013.06 0. 785MAY 2004

4320050121. 44 64555*

4320050110. 56 3. 372895*

13. 43 1220050116. 11

4320050112.94 6.62820- 5

7200501 9 23 Tgeal APK0-> The above- tioned ENL S,
appl i cagégn%—# ezﬁ}s-t maﬁods jﬁ—and ¢ [ cagons are her g i ncor pgra%-t ed by
referencg 1T UHEIT™ % enti[RUY. VMY Varpali ons of Thefr eSent 1Nyenilen
will Suﬂgzbt M:Ll nee YES. t 0 tuUiﬁ‘ S j’%H' mtie—art I([tl'f,z ght—of [ {ieg abov
det ai | eréucoul i HI 1S2a I_r-\l 1 Hbll uuﬂlHJuo 6|H| att+ons—ar (v('T!}_ll.zl)l6 ] bond

7 H H H H OH (CHj3) 9 bond

8 H H H H OH (CHz) g bond

9 H H H H C(O)CH; (CHz) 3 bond

10 H H H H C(0)CHj {CHz) 4 bond

11 H H H H C(O)CH3 (CHz) 5 bond

12 H H H H 0) CHj (CHz) 7 bend

15 H H H H H {CH2) 5 bond

18 H H H H CH=CHCH; (CH2)» bond

19 H H H H NH; {CHz}+ bond

20 H H H H NO; {CHa) 7 bond

21 H H H H NH» (CH;;) 4 bond

22 H H Ccl H NH» (CH3) 7 bond

23 H H Cl H NH> (CHz) 4 bond

24 H H H H NHC {O) CHj3 (CH2) 7 bond

25 H H H H CH=CHCO;H (CH3z) 7 bond

26 H H H H C(0)CH,CH; (CH2) 3 bond

27 H H H H ( ) CH2CHj3 (CH2) 5 bond

28 H H H H 0)CH-CHsy (CH2) 1 bond

29 H H H H C (O) CH;CHj; {CHz2) ¢ bond

30 H H H H C(O)NH; {CHz2) 7 bond

31 H H H H C (QO) NHCH3 (CHz) 7 bond

32 H H H H COOH (CHz) 7 bond

33 H H H H C{O)NHCH,CH;3 | (CHz)» bond

34 H H H H C(OYNHCH {(CH (CHz) 7 bond

3) 2

35 H H H H OCH3s {CH2) - bond

36 H H H H CH(OH) CHj {CH3z) bond

37 H H H H C {CH,) 20H CH; para-FPh

38 H H H OH C{O)CHs (CHa) 4 bond

39 H H H OCH5 | C(O)CHj; (CHz) 2 bond

43 H OH H H H (CHz) 5 bond

44 H OH H H H (CH2) s bond

45 H OH H H H {CH2} s bond

46 H OH H H H (CHa) 3 bond

48 H H OH H H (CHz) 9 bond

49 H H OH H H (CHz2) 5 bond

51 H H H H C (O) NHCH;3 (CH2) 9 bond

52 H H H H C (O)NH- CH, para-Ph

54 H H H H C(O)CH3 (CHg)g bond

55 H H OCH3 H C{0Q)CHs {(CH2)~ bond

56 H OCH3 |H H C(0)CH; (CHz) 7 bond

57 H H CH H C(O) CH; (CH2) 9 bond

58 H H CHs; H C(0O)CHj; {(CH2) 5 bond
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the fully intended scope of the appended clains. 10 5 MAY 2004 5 WHAT IS
CLAIMED I'S: " 1. A conpound selected fromthe group consisting of (1)
conpounds 1, 2, 36, 37, 57, 58, 67, 78, 79, 81, 82, 93, 94, and salts

t hereof and (2) conpounds having the fornmula and salts thereof, wherein 10
R1, R2, and R4 are independently H, -OH hal ogen, C2- C4 al kenyl,s&AvGéos
al koxy, -C (0) (Cl 4 aIkyI) , -C (0) (C2 4 alkenyl) , -C (0) NH2 i - NC2,

-NR 9R1;—or Nij RtP L3~ 5 t-ogemn, arkenyt, AT
al koxy, | € E o ﬁkw ii -C(l$ (c>394 algkenyl) Ec (O)yNH _NO2,
NROR' , oT 4'@“?1"4 T R5TTS MM ogen, -( -
- NR14R1:§§ N+RIZRE5RIG- (\ng))-, rcte- o . ,@fugug o @ff} Ph
car banate carbonat é—urea c{H—(Cc1+Ch6 a!ky!‘ COoH—C{H—NRIA4ARLS;
or - c(hﬁh + R|tM R 18 R16 Hp12) -5 20 26 (0d nnf.nnn|ﬂ Wbt it Utk th
hal ogen| 620H, -|3H, ¢ - CODRL(ORS i|d opt | 8nal Iy interrutked by 0, R¢nE  or
-C(O-;| _at ledst oné of RIHsR2, B3, R4| and_R5 not leing 25 hydrogen; R6
is a Clf 6R2 al Ky ene,| HC2- CL2 (&l KeryH ene} BR6 i s opti ondldHg)substi|theredl witH
a Cl-CAfal kyl, |C2-C4| al kepyboHLl-|CA al koxy, -OH, -SH, hal ogen, |-NH2, or
- CO2R8 41 s~ oftp onallleyidynterruptgds by Opor N, -93 3 (MAY) 2004 Ribdrsd a
b&zgioquLfnoPEionalIxnﬁubstituted with|-OH, halogen,| C(OCH , |-NRLOR', qr
- HMRI2(RE3I)———-R8 TS5 ;H CIC4t at Kyl —or C2=C4Taid 5 T,
R11, an16§12 ?.ueéeniégtly H ot L&ﬁﬁie %‘yi, Rt3—s 3Cﬁ§P¥dc, i?%?&?ide,
sul fate t et r gf | vor gborat-6—or phosphate—and R4 —RIE—andRi6—are
i ndepentifdtly HHC1-¢Ih al kPH o [H H CHy para-Ph
68 H cl H H H (CHz) 7 bond
69 H OCHs | H H H (CHz} 4 bond
71 H H F H F (CH) 5 bond
72 H H H H OH {CH>) 10 bond
73 H H H H Cl {CH2) 4 bond
74 H NO» H H CH {CHa) 7 bond
75 H H B H F (CHQ) 4 bond
76 H H H H CF3 {CHz) 4 bond
77 F H H H F (CHz) 7 bond
78 H H H H cl CH-» para-Ph
79 H H H H OH CH,CH (OH) para-Ph
80 H H OCHj H H (CHz) ¢— bond
CH (CH3)
81 H H OH H H {CHz2) s— bond
CH (CHa)
82 H H OH H H (CHz) 6~ bond
CH (CH;CH2C
Hs)
g8 H H H H -C(O)NH- CH- bond
(CHz) s—CH
92 H H H H -0 {CH,) sCOOH | (CHz) s bond
93 H CHy |H H CHa {CH2) 7 bond
94 H CHsy | H H CHs (CH2) 5 bend
58 H H H C(0} ] O-(CH2) 7~ - (CHp) - bond
-NH, | COOH

and salts thereof.
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Cl10 al kyl substituted wth -COON, C2-Cl2 al kenyl, C2-Cl12 al kenyl 10
substituted with -COOH, -C(0)R17; R17 is -OH, Cl1-Cl10 al kyl, or C2-C12

al kenyl; and with the proviso that when Rl, R2, R3, and R4 are HL R5 is
-OH, R7 is a bond then R6 is not a Cl1-C3 al kyl; 15 when at |east one of
R, R, R3, and RAis not H RS is - OH R7 is a bond, then R6 iSsQQk 284
Cl--C4 alkyl; and when Rl, R2, and R3 are H R4 is -OCH3, RS is -C (0)

and R6 ig a S al kyl; and when R, R2, R4, and R5
are H, FB§IS -%fﬁO%E§Qh§ZF§ geﬁé g §§8 then R6 is not a nethyl. 2. A
conpound sel ected frnamtbhea grodpecanensti agdof 25 Cpd #R RRRRR 1HHHHC (O
CH3CH2para-Ph -94 5 MAY 2004 Cpd #RR3 4 R6 7 RggR 2HHHECH%H%%Hra Ph
5HHHHOH( CH2) 5bond 6 FHHHEIN( éﬁéfteeaﬁdc?ﬂﬂﬂﬂéﬁ ¥1BEndEH @) 9bond
9HHHHC (0) CH3(CH2) 3bond 10HHHHC (0) CH3(CH2) 4bond 11HHHHC (0) CH3(CH2)
S5bond 12HHHHC (0) CH3(CH2) bond 15HEHHH(CH2) S5bond 18HHHHCH=CHCH3(CH2) 7bond
19HHHHNH2( CH2) 7bond 20HHHHNO2( ) 7bond 21HHHHNH2( CH2) 4bond

22HHC HNH2( CH2) 7bond 23HHCI HNH2( ¢H2) 4bo%d

R

RS COOH

and salts thereof, wherein
R', R?, R?®, and R! are independently H, -CH, halocen,
10 C;-C4 alkyl, Cp-C4 alkenyl, C;-Cy alkoxy, —C(O)Rs, -NO3, -NR®R10,
or _N+R9R10R11 (R12)—;
R® is H, -OH, -NO,, halogen, -CF;, -NRYR'®, -N'RMP*’R'®
(R¥¥)", amide, C;-Ci; alkoxy, C;-Ci» alkyl, Cp-Ci; alkenyl,
carbamate, carbonate, urea, or —C(O)Rm;
15 R® is optionally substituted with halogen, -OH, -SH,
or —-COQH;
R® is optionally interrupted by O, N, S, or -C{C.-;
R® is a C;-Ci; alkylene, C3;-Cy2 alkenylene, or ary.ene;
R® is optionally substituted with a C;-C4q alkyl, 2:-C,
20 alkenyl, C;-Cs alkoxy, -OH, -SH, halogen, -NHz, or —COZR%
R® is opticnally interrupted by O or N;
R’ is a bond or arylene;
R’ is optionally substituted with -OH, halogen, -
C(0)CH3, -NRY™RY, or -N'R!RUR'? (R*®)7;
25 R® is H, C;-Cs alkyl, Cp-C4 alkenyl, or -NHai;
rR?, R!?, R!?, and R' independently H or C3;-Cip alkil;
R!3 is a halide, hydroxide, sulfate,

tetrafluorcborate, or phosphate; and
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24HHHHNHC (O) CH3(CH2) 7bond 25HHHHCH=CHCORH( CH2) 7bond 26HHHHC ( 0)
CH2CH3( CH2) 3bond 27HHHHC (0) CH2CH3(CH2) 5bond 28HHHHC (0) CH2CH3( CH2)
7bond 29HHHHC (0) CH2CH3(CH2) 9bond 30HHHHC (O) NH2(CH2) 7bond 31HHHHC (0)
NHCH3( CH2) 7bond 32HHHHCOOH( CH2) 7bond 33HHHHC (0) NHCH2CH3( CH2) - 7bond
34HHHHC (0) NHCH (CH (CH2) 7bond 3)2 35HHHHOCH3( CH2) 7bond 36HHHHGHALGH)
CH3(CH2) 7bond 37HHHHC (CH3) 20HCH2par a- Ph 38HHHOHC (O) CH3(CH2) 7bond

39HHHOCH3C (O) CH3( xCH2)R:7b Hid - 4 HOHHH 9bend
45 HOHHHH( CH(2) ) 5bonEiR46'H)5—IHHi9—|‘?%—<§) %bfgné(“?sé@ﬁaﬁhﬂ?%%z)ﬁ’9bénduggg lHH((?‘ﬂéugz)
5bond 51HEHHG 1(G)1 NHEHI(GHR)e Dbainth SIHMMHC (010 NHZGH2pAY a-®i (ad HHHHE
CHg?CHZ) 9bond(,}?5H Hg (éo CI—B(C%a Zbonoé )5:6HOCHSHHC ?0) CH3( CH2) X?b?md
57HHOHHC FBYSELSEEEY 1 FBonGOS8MHCEHER( 0) CcH3(CH2) Sbond -95 5 MAY 2004
Cpd #RRRRRRR  59HHHHO () HGH2RaIa; Pha 1 BEHHBIC .01, H&3HRn 7bonsh §2HHC( O) C

" CH25) 7bond R® is H, C;-Ce¢ alkyl, -OH, -NRMR!®, or N'RMRR'®(RY).
with the proviso that
when R}, R?, R?}, R?, and R® are H, and R’ is a bond then R®
is not a C;=Cg¢, Cg or Cip alkyl;
when R}, R?, R®, and R* are H, R® is -OH, R’ is a bond then
10 R® is not a C1~C3 alkyl:
when at least one of R}, R?, R®, and R’ is not H, R® is -
OH, R’ is a bond, then R® is not a C;-C4 alkyl;
when R', R?, and R® are H, R* is -OCH;, R®> is -C(O)CH;, and
R® is a bond then R’ is not a Cj3 alkyl; and
15 when R!, R?, R%, and R® are H, R is -OH, and R’ is a bond

then R® is not a methyl.

4. A composition comprising:

(A) an active agent; and

20 (B) at least one compound having the formula
R%
R’ R
6
COOH
2 /R\7/
R 0O R
R}
¥R (B B |E |E R Y
1 H H H H C(0O)CHs CH; para-Ph
2 H H H H OH CHj para-Ph
3 H H H H OH CHs bond
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H3 63HHC (0) C HH(CH2) 7bond H2CH3 64HC(0) HHH( CH2) 7bond CH3 65HHHHH( CH2)
7bond  67HHOHHHCHZpar a- Ph 68HA HHH( CH2) 7bond 69HOCH3HHH( CH2) 7bond
71HHFHF( CH2) 7bond 72HHHHOH( CH2) 10bond 73HHHHO (CH2) 7bond 74HNO2HHOH( CH2)
7bond 75HHHHF( CH2) 4bond 76HHHHCF3(CH2) 4bond 77FHHHF( CH2) 7bond

78HHHHO CH2par a- Ph 79HHHHOHCH2CH( OH) par a- Ph 80HHOCH3HH( CH2) 6- bengyCidos
(CH3) 81HHOHHH( CH2) 6- bond CH (CH3 ) (CH2) 6-- 82HHOHHHCH ( CH2CH2C bond

H3) 88H+'Mu§ CHzZPond T g8 H2) y-g: 97 HO (CH2) a._uh( CHZ) [ RiBoNd
9 3HCH3 HH ) —Fbon 4HC HCH3 2) nd 98HHHC( 0- (CH2) 7t~—
4 H H H H OH (CH2) 5 bond
5 H H H H OH (CH2) 5 bond
6 H H | H H OH (CHz) 6 bond
7 H H i H H OH (CHz) 7 bond
8 H H H H OH (CH2) o bond
9 H H H H C(O)CHs; (CH2) 3 bond
10 H H H H C{0)CH; (CHo) 4 bond
11 H H H H C{O)CH;y (CHo) 5 bond
12 H H H H C(0)CH;y (CHz) 7 bond
13 H H H H H CH; bond
14 H H H H H (CHZ) 3 bond
15 H H H H H {CH3) 5 bond
16 H H H H H (CHz) 9 bond
17 H H H H H (CHz) 10 bond
18 R H H H CH=CHCH34 (CH3) ¢ bond
19 H H H H NH, {CH2) 4 bond
20 H H H H NO» {CH») 4 bond
21 H H H H NH; {CH3) 4 bond
22 H H Ccl H NH, (CHz) 7 bond
23 H H Cl H NH» (CHo} 4 beond
24 H H H H NHC (O)CH; {CHa) 4 bond
25 H H H H CH=CHCO,H (CHz2) 7 bond
26 H H H H C(0) CHoCH; {CH2) 1 bond
27 H H H H C (O) CHzCH;; (CH:) 5 bond
28 H H H H C{0)CH,CH; {CH3z) 1 bond
29 H H H H C (O) CHQCH;; (CHz) g bond
30 H H H H C (O)NH, (CHz) 7 bond
31 H H H H C(C) NHCH3 {CHz) 7 bond
32 H H H H CCOCH (CH2) 7 bond
33 H H H H C{O)NHCH;CHs | (CHa} 9 bond
34 H H H H C{O)NHCH(CH | (CHz2)~ bond
3l2
35 H H H H QCH;4 {CH;) 7 bond
36 H H R H CH (OH) CHs (CHz) 5 bond
37 H B B H C (CHz) o0OH CH» para-Ph
38 H H R OH C(Q)CH; (CHo) 7 bond
39 H B H OCHs | C(O)CH; {CHa})+ bond
43 H OH H H H {CHj3) 4 bond
44 H OH H H H {CH2) o bond
45 H OH H H H (CHz) 5 bond
46 H OH H H H (CH2) 3 bond
47 H H QH H H (CH2) 7 beond
48 H H OH H H {CHz2) o ond
49 H H OH H H (CH2) 5 bond
50 H R OH H H {CH3) 1 bond
51 H H H H C (O)NHCH3 {CHz2) o bond
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-(CH2)--bond -NH2COOH and salts thereof. 5 WA 2004 3. A conposition
conprising: (A an active agent; and (B) at |east one conpound having the
formula 5 and salts thereof, wherein Rl, R2, R3, and R4 are independently
H, -OH, halocen, 10 Cl1-C4 alkyl, C2-C4 al kenyl, Cl-C4 al koxy, -C(ORS8 ,
-NO2, -NR5R10, or -N+ROR10Rz1 (R12) -; RS is H -OH -NO&2, hal ogegyayfahs.
-NR 14R15 N+R|t1 1] n16 (R13) am de, Cl1-Cl2 al koxy, Cl-Ci12 al kyl,

C2- C12 atXxenvig :pd.llt carppiat e —wrea,—or—= Rt8— 15T RS i S
opt i onal Mﬁstt‘t—ute trﬁal ogen-r-O%E--EH or - ;. RS is tionallly
i nterrupted—b N Of TS R6 Ci2—=t ene, C2-
al kenyl Fr‘c)gu G.Y Hy = ?1 "Bb.\o op ﬁonal?:((bjﬂjﬁutme%m a—€t éralﬁ};l,
",-C4 28 43! ken ‘_1 Cl };A al [ZaTVAVE ! Clg cﬁm”nn z)tgr la 7_.11:,8 R6
IS optid Ly i hHerr rhl ed P)QC(I)'I’Bnr ¢ R7 HeX Q)Cﬁhnd or_|at$Hadae: g7| pend
opti onalll56 subskHt ut dd@it hH OH, _haHogen.CO)GHY CH, . |- Mt0R11, ofbond
-N+RIR'REZ (R13)H-; 25 RB i|®HH, Cli K4 al|l8Aq) AiR- CA4 al |KeTHH) 7z or - Ne2ndR9,
R1IQ R 1Ek8 and Ri2 i ndependent;ly Her Cl-aG0@dk: . 1; | RiBliss a hpboda,
hydr oxi d&g sulTafje, [figtraf[lguoroborate, [a(phpsphate;|@nd -97 5 +2004
R14, RlEWBHaiirjflpdep rllp'ent | Y B CHGET @Ry, u(cgﬁg al'kKY[pond.
substi tllm Wit 'H;:’;Arﬁ €2- \H.LL dl K f_lly: : \Cc(dj —arkenyt }?HUM to Sgnw th
- CCI]-L u; I\J.l . L™ o § bJ] a1y \ 7 A W iy jyl , att bO J.:‘J I S
H_Cl- 6 & kyl .| Bo, ‘ilR14Ff5‘ &r hﬁR14Rf‘5R16 (RL3) w{‘?’f? fhe prporea that
when R1,. R2 R3 R4 land g Hir o Hland BR7 is a bond-tthen R6 s hot g |
Cl- 06, C$r ClpHal kylH whes ®R1C RoH R3,|Hand R4 are H, (E@h)irs -oH PR2dis a
bond t hen H,CHj
o4 H C(0) |H H H (CHz) 9 bond
CHs
65 H H H H H (CH2) 7 bond
66 H H H H H CH para-Ph
67 H H OH H H CH» para-Ph
68 H Cl H H H (CHz) 7 bond
69 H QOCH; |H H H (CH21} 7 bond
71 H H F H F (CHz) 9 bond
72 H H H H OH (CH2) 10 bond
73 H H H H Cl (CHz) 7 bond
74 H NOs H H OH {CHz)+ bond
75 H H H H F (CHz) 4 bond
76 H H H H CFs (CH») 4 bond
77 F H H H F {CHz) 7 bond
78 H H H H Cl CH- para-Ph
79 H H H H OH CH,CH(OH) |para-Ph
B0 H H OCH3 H H (CHZ} 6= bond
CH {(CHaj)
81 H H OH H H (CHz) ¢- bond
CH (CH3)
82 H H OH H H (CH»2) ¢~ bond
CH (CH.CH,C
Hs)
88 H H H H -C{O)NH- CH; bond
(CHz) o—OH
92 H H H H -0 (CHp) sCOOH | (CHy) 5 bond
93 H CH3; H H CHs (CHz2) 7 bond
94 H CHs H H CHs (CHz) s bond
o5 H H NO, H H para-Ph bond
96 H H NH; H H para-Ph bond
97 H CH3 H H CH3 ] (CH2)3- bond
(C(CHi)2)
S8 H H H C{0O) | O-{CHy) - - {CH3) 7~ bond
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10 R6 is not a C1-C3 alkyl; when at | east one of Rl, R2, R3, and R4 is not
H RS is - OH R7is a bond, then R6 is not a C1-C4 al kyl; when Rl, R2, and
R3 are H R4 is -OCH3, R5is -C (O CH3, and R6 is a bond then R7 is not a
C3 alkyl; and 15 when R1, R2, R4, and R5 are H R3 is -OH, and R7 is a bond
then R6 is not a nethyl. 4. A conposition conprising: (A) an actlggmggﬁm
and 20 (B) at Ieast one corrpound having the formula 1 1 3567 Cp

#RRRRRR L T O O [ Ve LR LD Dl I LU LI LD W
|LLELULUT Y R w} \ "] “!./I ILF I_II ILPQI a | L sll L\ |\ | ILUU 1 7 vu \J
MAY 2004 R 4HEHHG+§:J42 d FHEHHOH( CH2) Hnd 6HHHHG
6b0nd 7 T A e oY =2 e | QLI Iy I/ f" [l AN fa¥ ! e | oL \ OLIDL OLIDN
LU m\ \ & L} [ Ul ornnm m\ e J 4 rmmmne \ U} W\ A\ I 744 OUUITT
10HHHHC L-0)—CHRI CHR) 4bonrd L1 1 HHHHA (62 &3 ¥He) 5bonrd—12HHHHC (O CHB(-CHR)

7bond 13HHHHHCHZbond 14HHHHH( CH2) 3bond 15HHHHH( CH2) 5Sbond 16HHHHH( CHR)
9bond 17HgHEHCGHZ)s 1ORANdr .

5. The composition of claim 4, wherein the active agent is
5 selected from the group consisting of a biologically active

agent, a chemically active agent, and a combination thereof.

6. The composition of claim 5, wherein the bioclogically
active agent comprises at least one protein, polypeptide,
10 peptide, hormone, polysaccharide, mucopolysaccharide,

carbohydrate, small polar organic molecules, or lipid.

7. The composition of claim 5, wherein the biologically
active agent is selected from the group consisting of: growth
15 hormones, human growth hormones (hGH), recombinant human

growth hormones (rhGH), bovine growth hormones, porcine growth
hormones, growth hormone-releasing hormones, interferons, a-

interferon, P-interfercn, y-interferon, interleukin-i,
interleukin-2, insulin, porcine insulin, bovine insulin, human
20 insulin, human recombinant insulin, insulin-like growth
factor (IGF), IGF-1, heparin, unfractionated heparin,
heparinoids, dermatans, chondroitins, low molecular weight
heparin, very low molecular weight heparin, ultra low
molecular weight heparin, calcitonin, salmon calcitonin, eel
25 calcitonin, human calcitonin, erythropoietin (EPO}, atrial
naturetic factor, antigens, monoclonal antibodies,
somatostatin, protease inhibitors, adrenocorticotropin,
gonadotropin releasing hormone, oxytocin, leutinizing-hormone-
releasing-hormone, follicle stimulating hormone,
30 glucocerebrosidase, thrombopoietin, filgrastim,

prostaglandins, cyclosporin, vasopressin, cromolyn sodium,
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18HHHHCH=CHCH3( CH2)  7bond 19HHHHNH2( CH2) 7bond 20HHHHNCR( CH2) 7bond
21HHHHNH2( CH2) 9bond 22HHCLHNH2( CH2) 7bond 23HHO HNH2( CH2) 4bond 24HHHHNHC
(0) CH3(CH2) 7bond 25HHHHCH=CHCORH( CH2) 7bond 26HHHHC (0) CH2CH3(CH2) 3bond
27HHHHC (O CH2CH3(CH2) 5bond 28HHHHC (0) CH2CH3(CH2) 7bond 29HHHHC (0)
CH2CH3( CH2) 9bond 30HHHHC (O) NH2(CH2) 7bond 31HHHHC (0) NHCI-B(CI-@MQ@%_{
32HHHHCOOH( CH2) 7hbond 33HHHHC (0) NHCH2CH3( CH2) 7bond 34HHHHC ( 0)

(CH2) 7bond 3 HHHH 7ho d 36HHHHCH CH3( CH2 7bond 37HHHHC
(CH3) 20HcH] a-%ﬁ %(é ’O)d 1 ISR %ﬁmlf(?@ (CHZ)

7bond 43H§1’eﬂslbé|ﬁcr@d2<)amﬁb@db4l detdde Dband ptdaEHEH
46HOHHHH( CH2) 3bond 47HHOHHH( CH2)  7bond 48HHOHHH( CH2) 9b0nd "AOHHOHHH( CHR)

5bond S50HRIOHARCCHEEE , 353 IBT1aHIgHC RaM)L MNHCHS(ECHD) L Fotsbran 2 t99 5L nved 12004 €Gpd
HRRRRRRR L S2EEHIOC QNG R 2L G A Q. SR SR R5HHOCHBIC (O
CH3( CH2) on

5 antimicrobials, daptomycin, anti-fungal agents, vitamins;

analogs, fragments, mimetics and polyethylene glycol-modified

derivatives of these compounds, and any combination thereof.

8. The composition of claim 7, wherein the bioclogically

10 active agent comprises insulin, unfractionated heparin, low
molecular weight heparin, very low meolecular weight heparin,
ultra low moleculaf weight heparin, calcitonin, parathyroid
hormone, erythropoietin, daptomycin, human growth hormones,
analogs, fragments, mimetics or polyethylene glyccl-modified

15 derivatives of these compounds; or any combination thereof.

9. The composition of claim 8, wherein the biologically

active agent comprises calcitonin.

20 10, The composition of claim 8, wherein the compound has the

foermula
R4
R> R’
R®. __COOH
R? o~ R
Rl
Cod# [R |E B |K B R R
43 H OH H H H (CHz)j bond

25 11. A dosage unit form comprising:
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56HOCH3HHC (0) CH3(CH2) 7bond 57HHOHHC (0) CH3(CH2) 7bond 58HHCH3HC (0)
CH3(CH2) 5bond 59HHHHC( O) HCH2par a- Ph 60HHHHC (O) H(CH2) 5bond 61HHHHC (0)
H(CH2) 7bond 62HHC (0) C HH(CH2) 7bond H3 63HHC (0) C HH(CH2) 7bond H2CH3
64HC (0) HHH(CH2) 7bond CH3 65HHHHH(CH2) 7bond 66HHHHHCHZ2par a- Ph
67HHOHHHCH2par a- Ph 68HO HHH( CH2)  7bond 69HOCHBHHH( CH2) 7bond 71HHEHE(C2)
7bond 72HHHHOH( CH2) 10bond 73HHHHO (CH2) 7bond 74HNCRHHOH( CH2) 7bond:
75HHHHF(8:@ 4bcor]5ﬂ OLEEHCOES CI(—ﬁ%%dA:#ond 7FHHHF(OH2) 7bond

78HHHHC CHaBar < i HF a? PHHOHHOCH3HH( CH2) 6- bond CH
(CHB) BLFHGHHH(GH2) 4 bt Gh{ CHB) (CH2) 6-  82HHOHHHCH (CHRCH2C bond Ha)

(b) a diluent,

tn=

(c) a disintegrant,
5 {d} a lubricant,
(e} a plasticizer,
(£} a colorant,
(g) a dosing vehicle, or

{h} any combination thereof.

10
12. The dosage unit form cof claim 11, wherein the active
agent is selected from the group consisting of a biclogically
active agent, a chemically active agent, and a combination
thereof.

15
13. The dosage unit form of claim 12, wherein the

bicologically active agent comprises at least one protein,
polypeptide, peptide, hormone, polysaccharide,
mucopolysaccharide, small polar organic molecules,

20 carbohydrate, or lipid.

14. The dosage unit form of claim 12, wherein the
biologically active agent is selected from the group
consisting of:

25 growth hormenes, human growth hormones (hGH), recombinant
human growth hormones {(rhGH), bovine growth hormones, porcine
growth hormones, growth hormone-releasing hormones,
interfercons, oa-interferon, P-interfercn, y-interferon,
interleukin-1, interleukin-2, insulin, porcine insulin, bovine

30 insulin, human insulin, human recombinant insulin, insulin-
like growth factor{IGF), IGF-1, heparin, unfractionated
hHeparin, heparinoids, dermatans, chondroitins, low molecular

weight heparin, very low molecular weight heparin, ultra low
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88HHHH C (0) NH CH2bond (CH2) 9- OH 92HHHH O (CH2) 5000H( CH2) 5bond
93HCH3HHCH3( CH2) 7bond 94HCH3HHCH3( CH2) 5bond 95HHNO2HHpar a- Phbond
96HHNH2HHpar a- Phbond 97HCH3HHCH3( CH2) 3- bond (C (CH3) 2) 98HHHC (0) O
(CH2) 7-- (CH2) 7--bond -100 5 MAY 2004 Cpd #RRRRRRR -NH2COOH and salts
thereof. 5. The conposition of claim4, wherein the active agent &%.v2004
sel ected fromthe group consisting of a biologically active agent, a
chemi cal | Y ﬁ%tciu g ,agent tar}]md a caonbin ti.QCn t.hereof.. 6. -egsle .conposi ti an of
claim5, Wieren he i ogle@aaﬁlf’ active Oéldé]rlt S(?ol%oﬂ S5 A9 t O
protein, pahypephiice, huknpeprtlide, ool N6t IYsaachar i), atrial
mucopol ysacchari de, carbohydrate, small polar organic nolecules, or |ipid.
7. The coRP&SIFELds R CHE - mant igferSei Mates irslloginddiladisfot i ve agent is

sel ected r.Qup ISt fiia W ]{}%m p growth

hor nones %%%%tto@?gg& irﬁ%g{% aﬁ%‘?’aﬁg‘h&rb&m &Ho%ﬁ%{ﬁ%&g@wt Vi e growth

hor nortes, gpaadiote ogriowrie 1 dacrimanéss rmgmewt kb hyarardme- rled veasi ingi riyprhhomes e -

interferons, a- interferon, n-interferon, y-interferon, interleukin-1,

i nt er | eukiFA82 SERITNATIPGr ciied ik it I BOANES AR human 20 i nsul i n,

human recgAli-BaRlclSiidhs d, NS Adh dkes Aot ¥ 1 faGtari &), 1G-- 1,

heparin, dnfractionated heparin, heparinoids, dermatans, chondroitins, |ow

mol ecul ar pweisgagl apeiias, n c waros Hoow v | vesd pare sgginghtc tespsanim, sad tuma | ow

nol ecul ar i.%pnt Cp]q:pari gccatl ci topni n,. sal non_cal.citqonin, eel 25 .cal citonin,
p

human cal EPtoni', = eyt iet'i N 1(S_I‘:C15’d)u,m at rrioériog_lﬁ/ac_tau_reét i'¢ Ao "ant i gens,
nonodl ®dnakegfiirRdix@iines OMFElsgHAPIHLN Uea, eask diirkitedr i ludronate,
adrenocorticotropin, , ,
etidronate, clodronate, pamidronate, olpadrcnate, incadronate,
parathyroid hormone, fragments of parathyroid hormone,
antimicrobials, daptomycin, anti-fungal agents, vitamins,
analogs, fragments, mimetics and polyethylene glycol-modified

15 derivatives of these ccmpounds, and any combination thereof.

15. The dosage unit form of claim 14, wherein the
biologically active agent comprises insulin, unfractionated
heparin, low molecular weight heparin, very low molecular

20 weight heparin, ultra low molecular weight heparin,
calcitonin, parathyroid hormone, erythropoietin, human growth
hormones, analogs, fragments, mimetics or polyethylene glyccl
(PEG) -modified derivatives of these compounds; or any
combination thereof.

25
16. The dosage unit form of claim 15, wherein the active

agent comprises calcitonin.

17. The dosage unit form of claim 12, wherein the dosage unit

30 form comprises a tablet, a capsule, a powder, or a liquid.

18. The use in the manufacture of a medicament of the

composition of claim 4 for administering an active agent to an
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gonadotropi n rel easi ng hornone, oxytocin, |eutinizing-hornone-

rel easi ng--hornone, follicle stimulating hornone, 30 gl ucocerebrosi dase,

t hronbopoietin, filgrastim prostagl andi ns, cycl osporin, vasopressin,
cromolyn sodium -101 5 MAY 2004 sodi um chronogl ycate, di sodi um
chronogl ycat e, vanconycin, desferrioxam ne, bisphosphonates, al eathravmbe,
tiludronate, etidronate, clodronate, pam dronate, ol padronate,

i ncadr onak@imapanat mgedl & haHongyerfd.agnents of parathyroid hornone, 5
antim crobials, daptonycin, anti-fungal agents, vitam ns; anal ogs,
fragments, mnetics and polyethylene glycol-nodified derivatives of these
conpounds; gand pa i &P f.claim?7
wherein t e ‘bio g%i%a fg? é%ﬂ@é ageﬁ%mg§%§fﬁ§g£ &ﬁ%h%qﬂﬁractlonated
heparin, mawimml:ecul ar melght heparin, very IOM/nDIecuIar wei ght heparin,

ultra Iecul r wei ght heparin, caIC|ton|n par at hyroi d hor none,
erythﬁ%p0|g$ 3 gﬁ 4#%ﬁa % hor nones, anal ogs, fragments,

m nmetics qg) polaxetﬂa-séls%n%r@ Xﬁﬁdpdﬂ?{ﬂ fded1k3 idey ivatdvas, of; these conpounds;
or any conblnatlon thereof. 9. The conposition of claim8, wherein the

bi ol ogi callCy agttilpsmaddent acalnsirgeyeddlddig.onin. 20 10. The conposition of
claim8, wherein the conpound has the fornula Cpd#RRRRRRR 43HOHHHH( CH2)
7bond 25 11. A dosage unit formconprising: - 102 5 MAY 2004 (A) the
conposi ti @ .of rclcaimpotindart (IB)in( @), aelexaidd etlon( hhea gliduedan{i®t ing
disintegrant, 5 (d) a lubricant, (e) a plasticizer, (f) a colorant, (Qg)
a do§ﬁhg Qéhlcle or (h) any conblnation thereof. 10 12. The dosage unit
formof claim1ll, wherein the act%&e

R’ N R’
| RY_ ,-COOH
R 7N R
Rl

cpd A& [E [E |E |E K Y
1 H H H H C (0} CHs CH» para-Ph
2 H H H H OH CH» para-FPh
5 H H H H OH {CHz) s bond
6 H H H H OH {CHz) ¢ bond
7 H H H H OCH {CH2) 7 bond
8 H H H H OH {CH2) o bond
9 H H H H C{O)CH; {CHz) 3 bond
10 H H H H C{Q)CHj; (CH2) 4 bond
11 H H H H C{Q)CHs {CH2) 5 bond
12 H H H H C(0) CHs, (CHz) 5 bond
15 H H H H H (CHz) 5 bond
18 H H H H CH=CHCH; {CH2) 7 bond
19 H H H H NH» {CH2) 7 bond
20 H H H H NO» {CHa) 7 bond
21 H H H H NH, (CHz2) 4 bond
22 H H C1l H NH> (CHz) bond
23 H H Cl H NH-> (CHz) 4 bond
24 H H H H NHC {O) CH; {CHz) 1 bond
25 H H H H CH=CHCOzH {CH2) 5 bond
26 H H H H C{O) CH2CH; {(CHz) 3 bond
27 H H H H C {O) CH.CHs; (CHz) 5 bond

- 105 -



agent
agent,

conpri ses at

pol ysacchari de,

carbohydrate

or

mucopol ysacchari de,
I|p|d 14. The dosage uni t fornlof claim 12, mhereln t

I's selected fromthe group consisting of a biologically active
a chemcally active agent,
dosage unit formof claim 12, wherein the
| east one protein,

and a conbination thereof. 15 13. The
bi ol ogically active agent
pol ypepti de, peptide, hornone,
smal | polar organic nol ecul egy .

%4

bi ol ogi ¢ I ClLVE G Tt seteq mthe ot Asistin 25
gr owt% hg&éuﬁ,s,ghume ro X hor nuges BE’ I‘gCOﬁgl t humaﬁ 170\/\/t h
hor Tones RO oV ST YR I e e (BYERICE O T
y--i nt e 'fzgr on 5i¥ﬂ1‘ erll g e I‘!.Hl, intlerl e E QYgi?(;}i}Qlll i B 'Qr)tgl ne—i n]:anlll(ﬁn
bovi ne 3@Y% nsulli®, hudhn in&ulin, HanahCl8eNBni nant in@ﬁbﬂm i nsiPeRd | ke
growth 18dtor (11GF). I[GF-1. |Heparin.Hunf €461 NBRHt ed helsdkin, hepakbondi ds,
der mat apns2 chondd oi tijris, | oW nol eclull ar | C@@Hght hepari{n,CHsery | ow ph@cul ar
wei ght heparin,imltrgdHow {H 03 [5HMAYC2004HoRI@EUl gr(omei) ght hejpashd,
cal ci tonnpr, saljmn cdligi tonyn, €eel| gcal eibPREAH (AHRN Gal.eLtoni N hond
eryt hropoi etin |( EPO, atrial natureticg factor anticens, nonocl pnal
ant i bodi g%, bUnll_rIu ost LII Hl oredas T 1T 'bEHL OT b dU[ T Uﬁ-ﬁ_{ LlJlLUL T U’pﬂ)b‘nd:’
gonadoft. "'%i A—t+-eteasth ot ﬁe., OXY, Ub b ||| Z1T1¢ otre=
rel easi| ve—foltcl e stimuHating ﬂAb. ""cgg'gahrn°' heRd
t hr onmbop etin $I|HFA£TI prana%la Hitz8s) f%?lncnr#ﬂ% vasopr @?ﬁhph
cronnlyuéégdLuEE50d|dﬁ1chr§nnglyca@% gilSo8Ham chr orfodiHedat e, vhReBAYCi n
10 desf ¢3S oxanjlhe, hikphosphonat €s9Ca| 6ndi 6Hat e, til|uditenate, gbeddonat e
cl odronate, pani drondte, ollpadronati®; | ncadronate, parathyroid hornone,
fragment g3of par@at hyrj@i hounone, |@nt|m crobials, dgptaayei n, ahbondiungal
agents, fvigtamnsy arahpgs, 4f ragmeng s, | p meti cs and (d hy@ﬂ@ylene bond
gl ycol - mg@rfed 15 d (hyatlyps of @esPHconpounas ard &y combi hgLhgnm
the_r eof : d_ua tmt ‘_ Fornmot—cair 4, —wher-etn 6 T§ o ot bh&' Fy
active d rH-Se5-+hASt A (ck
A B T T R tYBYNﬁﬁﬁa (CHz) s bond

52 H H H H C (O) NH; CH- para-Ph

54 H H H H C(0O) CHj {CH2) ¢ bond

55 H H OCH;, H C{0) CH; (CH2) bond

56 H OCH3 | H H C (0O) CHj (CHz) 7 bond

57 H H OH H C (O) CHj {CH3) 4 bond

58 H H CH3 H C (O) CH3 (CHz) 5 bond

62 H H c(o)C H H {CHz) 9 bond

H3
63 H H c{o)C | H H (CHz) 5 bond
H,CH;
64 H C(0) | B H H (CH2} 7 bond
CH;

65 H H H H H (CHa2) 7 bond

67 H H OH H H CE» para-Ph

68 H Ccl H H H {CHa) 1 bond

69 H OCH; | H H H {CH2) 9 bond

71 H H F H F {CH3z) 7 bond

72 H H H H OH (CHz2} 10 bond

73 H H B H cl {CH2) 7 bond

74 H NO; H H OH (CH2) 4 bond

75 H H H H F (CH2) 4 bond

76 H H H H CF's3 {CH2) 4 bond

77 F H H H F {CHz) 7 bond

78 H H H H Cl CH> para-FPh

79 H H H H CH CH,CH (OH) para-Ph

80 H H OCH; H H {CHz) - bond

CH (CHs)
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heparin,
hepari n,
hor none,

| ow nol ecul ar wei ght heparin,
ultra | ow nol ecul ar wei ght heparin,
eryt hropoi etin,
m netics or polyethylene glycol
conpounds; or any conbi nation thereof.

15, wherein the active agent conprises calcitonin.

very | ow nol ecul ar 20 wei ght

anal

cal citonin,
human growth hornones,

par at h
0gs,

yroid

fragnents,
(PEGQ -nodi fied derivatives of these
25 16. The dosage unit forsmafy 2064ai m
17. The dosage unit

f orm of e My IR T WheTE g d0Sqdger upgt 30 Torm COpprises a tapret, a
capsul e ﬁewdeﬁ— orf-a | i qei-d. 18.—The—dse in the maAuf acture of—a
medi caneglg of t[Ng cornppsit]an of ql@l n ACT(@ nadm nir stef,ng an achyeg agent
to an -{I 04 9§ MAY 2004 anhinmal in need (@]‘tlzth@Hagent 16. A nethod for
repari Y X i
o4l VI GBI B A MR S3L S el z{%"ﬁ;h””?o)%”&
opt i ona-LQ_a oL ng vahicl & 20, A cobbBind of ot ai 2242 act J‘bwq\rn the
group chdistind 10 |$Haond FHRRRREFER | SHHHHC (O CH3cilads a- ph | bond
2HHHHOHCEBpar a-|Fh SHHHHOH( CH2)  5harfdl( 6HPHIHORE GHEP OBl ¢ df CHeliHOH(|GPE7) A 7bond
8HHHHOH( CH2) 9bond 9HHHHC (O) CH3(iGH2)| 3bond 10HHHHC|(0) CH3(CH2) 4bond
11HHHHC| (0) CH3(CH2) |5bond| 12HHHHG { 0) | CH3( CH2) -i bond 15HHHHH( GH2) 5Sbond
18HHHHCH=CHCH3(|CH2) 71bond 19HHHHNH2{iGH2) 7bond 20HHHHNC2( CH2) 7bond
21HHHHNHZE £8P ) a4bh@n@hereof .
21. The composition of c¢laim 3, wherein the compound has the
formula
R4
R R’
]
R COOH
NG
R® 0 R’
5 R'
and salts therecf, wherein
R!, R?, R® and R? are independently H, -OH, halogen,
C)-C4 alkyl, C,-Cq alkenyl, C;-C4 alkoxy, -C(0O) (C;-C, alkyl), -
10 C(0) (C,-C4 alkenyl), -C(O)NHz, -NOz, -NR°R!®, or -N'R°R!PR'! (R'?)"
R® is H, -OH, -NO,, halogen, -CFi, -NR!R!®, -N'RVMRIR®
(R*3)~, amide, C;-Ci; alkoxy, C;-Cj;; alkyl, Cp-Cji» alkenyl,
carbamate, carbonate, urea, or -C(0) {C1-C¢ alkyl), -COOH, -
15 C{O)NRYRY®, or -C(O)N'RMRR!®(RY)";
R® is optionally substituted with halogen, -OH, -SH,
or —COOQH;
R® is optionally interrupted by O, N, S, or -C(0)-
R® is a C1-C;z alkylene, C2-Cy; alkenylene, or arylene;
20 R® is optionally substituted with a Ci;-Cs alkyl, Cz-C,
alkenyl, Cy-C4 alkoxry, -CH, -SH, halogen, -NH;, or —COZRB;
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22HHC HNH2( CH2) 7bond 23HHO HNH2( CH2) 4bond 24HHHHNHC (O) CH3(CH2) 7bond
25HHHHCH=CHOORH( CH2)  7bond 26HHHHC (0) CH2CH3(CH2) 3bond 27HHHHC (O
CH2CH3( CH2) 5bond - 105 5 MAY 2004 Cpd #RRRRARRR 28HHHHC (0) CH2CH3(CH2)
7bond 29HHHHC (0) CH2CH3(CH2) 9bond 30HHHHC (0) NH2(CH2) 7bond 31HHHHC (0)
NHCH3( CH2) 7bond 32HHHHCOOH( CH2) 7bond 33HHHHC (0) NHCH2CH3(CH2) FhanGhood
34HHHHC (0) NHCH (CH3) (CH2) 7bond 2 35HHHHOCH3(CH2) 7bond 36HHHHCH ( OH)

SOHHOC C (0)  CHO( O) ~ hoRet T8 aSVrVEF CYB Thohd° adh i 1) 9bond
A5HOHHHH( CH2)  5bond RABHOHHHHGHRY - 3bopile5& HHHHC (O) NHCH3( CH2) 9bond
52HHHHC(0) NH2CHzpar g0 P SAHHC (0) CIB(Cp) obond SSHHOOL SHC (0) OB(Cro)
7bond 56HOCH3HHC (o% CH3(TrB) 7Bond 87 £0) ek (TPR) 7BORECBBHACHRHC
(O CH3( Gty Bhond-19RMEHG ( Qr CrHRE GH2R127hend) -H3
5 R® is H, C1-C4 alkyl, C,-C4 alkenyl, or -NH»:
rR®, R', RY, and R independently H or C;-Ciq alkyl;
R¥ is a halide, hydroxide, sulfate,
tetraflucroborate, or phcsphate; and
R, R} and R'® are independently H, C;-Ci alkyl, C;-
10 Cip alkyl substituted with —-COOH, C,;-C,» alkenyl, C;-C;» alkenyl
substituted with -COOH, -C(O)R';
RY is -OH, C1-Cig alkyl, or C;-Ci; alkenyl; and
R® is H, C1-Cg alkyl, -OH, -NRMR'®, or N*RMR™R!®(R")"
15 with the proviso that
when R!, R%, K3, R% and R® are H, and R’ is a bond then R®
is not a C;-Cgs, Co or Cip alkyl;
when R!, R?, R%, and R* are H, R® is -OH, R’ is a bond then
R® is not a C;-Cs alkyl;
20 when at least one of R!, R?, R®, and R? is not H, R® is -
OH, R’ is a bond, then R® is not a Cy;-Cq alkyl;
when R', R?, and R® are H, R* is -OCH3, R’ is -C{O)CHs, and
R® is a bond then R’ is not a C; alkyl; and
when R}, R?, R?, and R® are H, R® is -OH, and R’ is a bond

25 then R® is not a methyl.
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63HHC (0) C HH(CH2) 7bond H2CH3 64HC (0) HHH(CH2) 7bond CH3 65HHHHH( CH2)
7bond 67HHOHHHCH2par a- Ph 68HA HHH( CH2) ?bond 69HOCH3HHH( CH2) - i bond
71HHFHF( CH2) 7bond 72HHHHOH( CH2) 10bond 73HHHHO (CH2) 7bond 74HNOR2HHOH( CH2)
7bond 75HHHHF( CH2) 4bond 76HHHHCF3( CH2) 4bond 77FHHHF( CH2) 7bond

78HHHHC CH2par a- Ph 79HHHHOHCH2CH( OH) par a- Ph 8 OHHOCH3HH( CH2) 6- bpg Y%b4
(CH3) - lob 5 MAY 2004 Cpd #RRRRRR 7 88HHHH C(O)NH CH2bond (CHZ

92HHHH- 0 éEHZLﬁHg§EgggH%EQ§b%Qg gﬁH HHCH3(CH2) 7bond 94HCH3HHCH3(CH2)

5bond C ( 2) 7-bond NH2 and salts thereof. 21.
The conpositi ona®f acbaom@s\oandv\ﬁseﬂ%lcmetdhcfr@a.rrm@nqm@@ e s ifsarimdg af

compounds 12, 28, 27, 2%, 62, 64, 93 and 94 and salts thereof
; and

5 (b) heparin.

23. A compound comprising:

(a)

R
R’ R
6
) _R{__,COOH
R O R’
R}
cpd #|R° [R® |R’ R* |R° R® R’
1 H H H H C(0)CHj CH, para—-Ph
10 and salts thereof.
24. A composition comprising:

{a) the compound claimed in Claim 23; and
(b} heparin.
15

25. A compound having the formula
4

R™
& R’
_R%__,.COOH
R’ 0 R
R}
cpd #[/R" [R® [R° |R' [R° R® R’
7 H H H H OH (CE2) 7 bond

and salts thereof.



R4 5 and salts thereof, wherein R, R2, R3, and R4 are independently H,
-H, halogen, Cl1-C4 alkyl, C2-C4 al kenyl, Cl1-C4 al koxy, -C (0) (Ci1-C4
alkyl) , - 10 C (O (C2-C4 al kenyl) , -C(O) NH2, NO2, -NROR10, or
-N+RORI0R11 (R12) R5 is H, -OH -NO, hal ogen, -CF3, -NR 14R15,
-N+R14R15R16 (R13) -, am de, Cl1-Cl12 al koxy, Cl-Cl2 al kyl, C2- ClzsﬁAly%Ml
carbamate, carbonate, urea, or -C (0) (Cl-C6 alkyl) , -COOH, 15

NR19R15, or -C (O N+R14R15R16 (R13) R5 is optionally substituted vvlth

hal ogen, -OH, -SH, or -COOH, R5 is optionally interrupted by 0, N, S, or
-C(O-; BRe.i sAac@mpﬁisZta?bklyIc@m@,ri@Zn@lZ al kenyl ene, or arylene; 20 R6 is
opti onal | stitut ed 4 al k C2-C4 al kenyl, Cl-C4 al koxy,
~OH, -SH, aar gg&ﬁmpoﬂﬁé‘ Sﬁln@o%ﬁg fOl’Té%a 5 MAY 2004 R6 is optionally
interrupted by O ¢4 N, R7 is a bond or arylene; R7 is optionally
substituted with “PH, hal ogen, C(OCH,, -NR1OR11l, or -N+R1R11R12 (R13) 5 R8
is H Cil- al kyl , | C2-C4 alskenyl, or -NH2; RO, R10, R11, and R12

i ndependel® 1-CLOR"R13 is a halide, hydroxide, sulfate,

tetrafl uorobomrg phosphat e; and al kyl; R14, R15 and R16 are

i ndependent |y 0 alkyl, C1- 10 GO al kyl substituted with -COOH,
C2-C12 al kenyl, 2 al ken 6 subsébtﬁ]ged wth -COOH, -C(OR17; R17 is
-OH, C1-Cl0 > ~Ngeryt R18 is H Cl1-C6 al kyl, -OH,
-NR14R15, Ror IRI5R16 @R13) Bs with the proviso that when Rl, R2, RS,
R4, and R5 are H, nd R7 is a bond then R6 is not a Cl1-C6, C9 or Cl10
aIkyI when Rl, RR!R3, and R4 are H, R5 is -OH, R7 is a bond then R6 is

not a Cl-_C3_al kvl 2 \/\/hpn at least one of R1_R2. _and R4 is nat H_R
is - O{_Em;a&hnnr1 fhn'\R 6_i-Ss rB:x a 5;5 (n al I(yl; \&ann R1_R2A R’
are H_ Riis -d ol | H\(n\m_!, Hng | C(O)CH3 (CH2)3 "bond

5 and salts thereof and

(b} human growth hormones.

27. A composition comprising:
(a) a compound selected from the group consisting of
10 compounds 11 and 75 and salts thereof ; and

(b) insulin.

28. A compound having the formula
R4
R’ R’
) /R6\ _COOH
R O R’
Rl
Cpd # R* R* R’ R* R’ R® R’
43 H OH H H H {(CHZ2)7 bond

15 and salts thereof.

29. A composition comprising:

(a) an active agent; and
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R6 is a bond then R7 is not a C3 alkyl; and when Rl, R2, R4, and R5 are
R3is -OH and R7 is a bond 25 then R6 is not a nethyl. 5 MAY 2004 22.
conposition conprising: (a) a conpound selected fromthe group consistin
of conpounds 12, 28, 27, 29, 62, 64, 93 and 94 and salts thereof and 5
(b) heparin. 23. A conpound conprising: (a) R RR RR C R a dfyrgsfh
1HHHHO (0) CH3 CH2 para-Ph 10 and salts thereof. A conposition
conpri si ng: (a) he ca ound Cl.aim d (b) heparin. 15 2
R % &R salts th

A conpound havifg t Re SFEPRITS

Lo ?lﬁ

alts thereof.

RRRRR HHOH( CH2) 7bond -109 5 MAY 2004 26. A conposition conprising:
A conpoundohaV|ng the formul a

10

15

20

25

30

The composition of claim 29, wherein the active agent is
selected from the group consisting of a biologically active

agent, a chemically active agent, and a combination thereof.

31. The composition of claim 30, wherein the biologically
active agent comprises at least one protein, polypeptide,
peptide, hormone, polysaccharide, mucopolysaccharide,

carbohydrate, small polar crganic molecules, or lipid.

32. The composition of claim 31, wherein the biologically
active agent is selected from the group consisting of: growth
hormones, human growth hormones (hGH), recombinant human

growth hormones (rhGH), bovine growth hormones, porcine growth
hormones, growth hormone-releasing hormones, interferons, a-

interferon, P-interferon, y-interferon, interleukin-1,
interleukin-2, insulin, porcine insulin, bovine insulin, human
insulin, human recombinant insulin, insulin-like growth

factor {IGF), IGF-1, heparin, unfractionated heparin,
heparinoids, dermatans, chondroitins, low molecular weight
heparin, very low molecular weight heparin, ultra low
molecular weight heparin, calcitonin, salmon calcitonin, eel
calcitonin, human calcitonin, erythropoietin (EPO), atrial
naturetic factor, antigens, monoclonal antibodies,
somatostatin, protease inhibitors, adrenocorticotropin,
gonadotropin releasing hormone, oxytocin, leutinizing-hormone-
releasing-hormone, follicle stimulating hormone,
glucocerebrosidase, thrombopoietin, filgrastim,
prostaglandins, cyclosporin, vasopressin, cromolyn sodium,
sodium chromoglycate, disodium.chromeglycate, vancomycin,
desferrioxamine, bisphosphonates, alendronate, tiludronate,
etidronate, clodronate, pamidronate, olpadronate, incadronate,
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R4 C pd #RRRRRR6 R 9HHHHC (O) CH3(cH2) 3 bond 5 and salts thereof ; and (b)
human growt h hornones. 27. A conposition conprising: (a) a conpound
selected fromthe group consisting of 10 conmpounds 11 and 75 and salts
thereof ; and (b) insulin. 28. A conpound having the formula R4 R C pd #
RRR3IIT R I RBI1 al | bond 43 HOH HH(0OH2) 7 bo 15 and sal t ss{aer-Ref -
29. A conposition conprising: (a) an active agent; and -110 5 MAY 2004 (b)

a compoun ied .| | ai me28. T it f i.m 29, wherein
the ot vEaashy 2PTe Hetnr s darie oo DR ER R e, Mo AT i ol 1 y
active 5 ageniicaobhals;aldaptaaticie ,agent - fandad corbitsat ivdnartierseof . 31.
The conposition of claim30, wherein the biolqgically active _agent, ..
conpri ses@BpLPE&st ERGMENSei n NP FEpANde POLYEFDIYAE N GrliGid, - mod i fied

pol ysacchagi g6, 1epeley saechardode o kst abanuadlAlembl fBlkl; JRO0lde r¥icgani ¢
mol ecul es, or Figwg. 32. %he céﬁ%ﬁé?ﬁigﬁ of claﬁﬁ13fi wherein the
biologically active agent is selected fromthe group consisting of: growh

hor nobnes, _huma rom h hqrnones (hGH)., reconmbi nant hunan .l r.owmt.h hor nones
(rhGH), bégi' neEBgonﬁ&Fﬁ&ﬁ_@s ,Ofé&&‘é?lﬁ‘e 3§ro&’3ﬁreﬁ& &Eweawgw_ﬂ%\wﬂy
hor none-r gl-easkng JROANMRRGSr iisRliseif@fans, amfirakenbenerd hddarier,f arsn,

y-interferon, intéerleukin-1, interleukin-2, insulin, porcine insulin,
bovi ne i nsaleaulhgnaeldivisliepar inunwe nvedovbimedeculaguved ghitndigrarin ke

growt h 20 i ctor%LGF ~ 1G=-1, h rin, unfractj -hepar.in, .

Bepar i noi B ol Gt IRt i Meri T Sea A g TP Y ver y

| ow Mm@ ecHbafowel, gkir iiepaidole tulnt,r @dp®Wmycin, human growth hormones,
analogs, fragments, mimetics or polyethylene glycol-modified

derivatives of these compounds; or any combination thereof.

34. The composition of claim 33, wherein the biologically

15 active agent comprises daptomycin.

35. A dosage unit form comprising:
(A) the composition of claim 29; and
{B) (a} an excipient
20 {b) a diluent,
(c) a disintegrant,
{d) a lubricant,
(e) a plasticizer,
(f) a colorant,
25 {g) a dosing vehicle, or

(h} any combination thereof.

36. The dosage unit form of claim 35, wherein the
biologically active agent comprises daptomycin.

30
37. Use, in the manufacture of a medicament of the
composition of claim 29, wherein the medicament is formulated

for administration crally to an animal.
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nol ecul ar wei ght heparin, calcitonin, salnon calcitonin, eel calcitonin,
human cal citonin, erythropoietin (EPO, atrial 25 naturetic factor,

anti gens, nonoclonal antibodies, sonatostatin, protease inhibitors,
adrenocorticotropin, gonadotropin releasing hornone, oxytocin,

| euti ni zi ng- hor none- rel easi ng-hornone, follicle stimulating hor nogay 2004
gl ucocer ebrosi dase, thronbopoietin, filgrastim 30 prostaglandins,

cycl osporin, vasopressin, cronolyn sodium sodi um chronogl ycat e,

di sodi um chr onogl ycat e, vanconycin, desferrioxam ne, bisphosphonates,

al endronaB®, tUkedramattde metivdectate, od edmedatemepdmiodr dmat e,

ol padronate, incadronate, -111.5 MAY 2004 par at hyroi d har e, fr nts
of "par at RGPBPESHORRONGT Atridr oBNSHE L Fudb R MR K aMantT JPur G A G eHs,
vi tani ns; £,analiags; SthadTRR SralilfetiLsmAng Rahyet hyl ene gl ycol - nodi fi ed
derivatives of these conpounds, and any conbination thereof. 33. The
conposition of claim 32, wherein the biologically active agent conprises
i nsulin, fracti onated hheparin, l.ow _nmol ecul ar .wei ght heparin, very | ow
nnleculargaeig%tmﬁg 24 ﬁg EPE TR Fol SSHCA* " g it éﬁ&%ﬁﬁ; cal citonin
par at hyr oqhix18ghor none, erythropoietin, daptonycin, human growh hornones,
anal ogs, fragnments, mnetics or polyethylene glycol-nodified derivatives
of these éBhpoaiiddcast &ME EEHEIVFari9éh ther eof . 34. The conposition of

cl aim 33, erein bi ol ogi cal | tis n lHigS.e pt omyci n.
20 25 30 ég? Agiﬁo%ggé%tur??‘te %@%%Oé%r?prjalési%ﬁl&%(%ﬁﬁ qﬁhtgl%g%ggi’t ?‘5%? of claim
29; amd (8) (aptaenexdiyi entdosingaveihlivwdmt., (c) a disintegrant, (d) a

| ubricant, (e) a plasticizer, (f) a colorant, (g) a dosing vehicle, or
(h) any conbination thereof.

40. A method for preparing a composition as claimed in claim

39 wherein said active agent is daptomycin.

15 41. A compound having the formula
R’
R’ R’
R® COOH
2 NG T
R O R
R}
pd B[R [ B [& (& N Y
47 H H OH H H (CHy) 4 bond
and salts thereof.
42. A composition comprising:
20 (a) an active agent; and
(b) a compound as claimed in claim 41.
43. The composition of claim 42, wherein the active agent is

selected from the group consisting of & biologically active

25 agent, a chemically active agent, and a combination thereof.
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36. The dosage unit formof claim35, wherein the biologically active
agent conprises daptonycin. 37. Use, in the manufacture of a nedi canent of
the conposition of claim?29, wherein the nedicanent is fornulated for
adm nistration orally to an animal. - 112 5 MAY 2004 5 10 15 C Pd # 38.
Use, in the manufacture of a nedi canent of the conposition of clayy3bes
wherein the nedicanent is formulated for admnistration orally to an
animal. 39. A nethod for preparing a conposition conprising mxing: (A at
| east one active agent; (B) at |east one conmpound as clained in claim28;
and (C) optiomakl yompoddsiing wehicdledm 40., Aheethad ther bpodpariicad 1y
conposition as clained in claim 39 wherein said active %pnt i.S

dapt onyci ASTAT1e AJES P SERBTREFnG *t HEFSr FHFaPTRECRIR EOE RER'™RA®47 H H OH

HH (G2 gegt%ec} apdmakt S phNes8lcha43deh GREBRSIYISAR HAFRELSI ng: 20 (&)
an active agent; and (b) a conpound as clained in ClaimA41l. 43. The

conposi t i oarbbhytaiaine4 2 smafidr piod atrhe rgeviive radert lies , gl édddi.from t he
group consisting of a biologically active 25 agent, a chemcally active
agent, and a conbination thereof. -113 5 MAY 2004 44. The conposition of

clai m 43, guher ehs thapbisaktaghcaltl v-1za6! iive agereieorprl $8%lalgileasty one
protein, polypeptide, peptide, hornone, polysaccharide,

mucopol ysacthsei agent cambshyp@sate PodimiePtasiear or gani ¢ nol ecul es, or

i pid. 45. The conposition of claim44, wherein the biologically

10 46. The composition of claim 43, wherein the biologically
active agent is selected from the group consisting of: growth
hormones, human growth hormones (hGH), recombinant human

growth hormones (rhGH), bovine growth hormones, porcine growth
hormones, growth hormone-releasing hormones, interferons, -

15 interferon, PB-interferon, y-interferon, interleukin-1,
interleukin-2, insulin, porcine insulin, bovine insulin, human
insulin, human recombinant insulin, insulin-like growth
factor (IGF), IGF-1, heparin, unfractionated heparin,
heparinocids, dermatans, chondroitins, low molecular weight

20 heparin, very low molecular weight heparin, ultra low
molecular weight heparin, calcitonin, salmon calcitonin, eel
calcitonin, human calcitonin, erythropoietin (EPO), atrial
naturetic factor, antigens, monoclonal antibodies,
somatostatin, protease inhibitors, adrenocorticotropin,

25 gonadotropin releasing hormone, oxytocin, leutinizing-hormone-
releasing-hormene, follicle stimulating hormone,
glucocerebrosidase, thrombopoietin, filgrastim,
prostaglandins, cyclosporin, vasopressin, cromolyn sodium,
sodium chromoglycate, disodium chromoglycate, vancomycin,

30 desferrioxamine, bisphosphonates, alendronate, tiludronate,
etidronate, clodronate, pamidronate, olpadronate, incadronate,
parathyroid hormone, fragments of parathyrcid hormone,
antimicrobials, daptomycin, anti-fungal agents, vitamins;
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active agent conprises a polypeptide. 10 46. The conposition of claim 43,
wherein the biologically active agent is selected fromthe group
consisting of: growh hornones, human growt h hornones (hGH), reconbi nant
human growt h hornmones (rhGH), bovine growth hornones, porcine growth
hor nrones, growt h hornone-rel easi ng hornones, interferons, a 15 i ntgmieoen,
P-interferon, y-interferon, interleukin-l, interleukin-2, insulin, porcine
insulin, bovi BEsi N$YLi e RWTBN 4 siRSYld N 2 RUIRA Ve GTRINAR JRIWriddi £ ed
i nsulin-| ?%hggém E%a gvgtn%r(’l Glr:rﬁl, I é:-sl ,anhe ar iy;?, nf rnacgllt (ynat eg‘ helpalrel n,
hepari noi desriderdeeansf chesdr adrnprsindsowansl eyl aombdinghiti 20 thepardin, very
| ow nol ecul ar wei ght heparin, ultra | ow nolecular wei ght heparin,
calcitonin, salmon calcitonin, eel calcitonin, human calcitonin,
erythropojeti nrhEPObmpalsiicalon At Wnelint f@ActdlerAN it§RND1 JIRHEE0N38)
antibodi es, somatostatin, protease inhibitors, adrenocorticotropin, 25
gonaddt r opchivel egsing demprdses dnguddim, undgrEiatilanagasohemnsein, low
rel easi ng- hornone, follicle stimulatin Qr nmone, |_.ucocer ehr qsi das
{br onbopoPBLFRELAE dRashinbeHardd agietainy ey Ao MGt meaat,
cromol yn §0dirdmM o®0eici@cen=amag!iytal eepdirSedi WAl Y galret ancieiyci n,
30 desferrioxam ne, bisphosphonates, alendronate, tiludronate, etidronate,
cl odr onat BOIpaREdr 6Fattd L opIg&drienatte P ioiysdien #EaN SRty MG A Sone,
fragments rat ' £ 10U IdP JARIAR JRPIAMYG N AN rddingal
agents, viaﬁérlnggg’,’ ny%?%ng%rl\'/g%ﬂ%oi anal o s(,), lgJfra rrgnts,gq:g/rret i'cs and
pol yetthyl dae ighydolesnadi ftihete demipoatidegs cof anlye senddmzduinds, t rente iy
conmbi nation thereof. 47. The conposition of claim46, wherein the
biologically 5 active agent conprises insulin, unfractionated heparin, |ow
ol ecul ar g9ei ghth ch@RAIIS1 Uy dOoW bt aul akneied P idlogidd i | ow
mol ecul ar wei ght heparin, calcitonin, parathyroid hornone, erythropoietin,
dapt onmyci ACtBufa R IGrEWAPTRGT s fe unagn g rsydh Modgeedss, ni netics or
pol yet hyl ene gl ycol -nodi fied 10 derivatives of these conpounds; or any
conbi nati on thereof. 48. The conposition of claim47, wherein the
bi ol agi cakby actiosagggenii tcdiqyn sesndrnirsamogr omt h hor nones. 15 49. A dosage
unit form conprisi ngc: (%) t he conpositi qQn .of (‘2I aima4a2; and
(A) he compositicon of claim 4Z; and
(B) {(a} an excipient
(b)Y a diluent,
{c) a disintegrant,
20 (d) a lubricant,

(e) a plasticizer,

{f) a cclorant,

(g) a dosing vehicle, or

(h) any combination thereof.

25
50. The dosage unit form of claim 49, wherein the

biologically active agent comprises human growth hormones.
51. Use, in the manufacture of a medicament of the

30 composition of claim 42, wherein the medicament is formulated

for administration orally to an animal.
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(B) (a) an excipient (b) a diluent, (c) a disintegrant, 20 (d) a

| ubricant, (e) a plasticizer, (f) a colorant, (g) a dosing vehicle, or
(h) any conbination thereof. 25 50. The dosage unit form of claim 49,
wherein the biologically active agent conprises human grow h hornones. 51.
Use, in the manufacture of a medi cament of the 30 conposition of glakmyde,
wherein the nedicanent is formulated for admnistration orally to an

ani mal . -335 SyWBY 200452 g dill NS aranyfaature Of o AR cament of the

conposi tion of cl"ai m 48, wherein thé nedi cament i ornmul ated for

adm ni st rabinppsatablhy offo cdrianidsgl where3.n Ahretleod daoerr dparfiorgud ated
conpositign conprising mxing: (A) at |east one active agent; (B) at | east
one conpotfd &8MdPaSh&d i e ICHiaha0: %akd 3FEMadpt i onal |y, a dosing vehicl e.
10 54. A nethod for preparing a conposition as clained in claim 53 wherein
said active agent is human growth hornmones. 55. A nethod for adm nistering
an acti veSadgenf e thodord-cyumpaepals ngnianelonpe sigédnofcompe isgewgt , t he net hod
conprising.adninistering orally to the non-human aninal the conposition of
clai m29. M58 "A " net hod for administering an active agent to a non-human 20

ani mal inpeedaef 1thetageRt adtherdmigeed ;conpri sing adm nistering orally to
t he non-human ani mal the conposition of claim34. 57. A nethod for
adni ni st eBhg ak aeriste cagemorr@chars- idmdme g nasilgdm 49 'nééd of the

agent, the-methad.compni si da%' | $185iAg orally to the non-hunan ani ma
t he conpoglmson8 3% claﬁﬁ1ﬁg. gkﬁg ﬁéﬁho%'for adm ni stering an active
agentld o a non- human

54. A method for preparing a composition as claimed in claim

53 wherein said active agent is human growth hormones.

55. A method for administering an active agent to a non-human
15 animal in need of the agent, the method comprising
administering orally to the non-human animal the composition

of claim 29.

56. A method for administering an active agent to a non-human
20 animal in need of the agent, the method comprising
administering orally to the non-human animal the composition

of claim 34.

57. A method for administering an active agent to a non-human
25 animal in need of the agent, the method comprising
administering orally to the non-human animal the composition

of claim 42.

58. A method for administering an active agent to a non-human
30 animal in need of the agent, the method comprising
administering orally to the non-human animal the composition

of claim 48.
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30 animal in need of the agent, the nethod conprising admnistering orally
to the non-human animal the conposition of claim48. - 116 5 MAY 2004 59.
A conpound having the formula R4 Cpd #RRRRRRR 11HHHHC (0) CH3(CH2) 5bond
or a thereof. 5 60. A conposition conprising: (a) an active agent; and (b)
a conpound as claimed in claim59. 61. The conposition of claim 69y,uhgrein
the active agent is 10 selected fronlthe group consisting of a

bi ol ogi callLy actiyve n a_ch c ctlve agent, and a conbination

t her eof . éé he”to npggibﬁgﬁngf%g%a§ éf% wherein the biologically active
agent conprises at |east one protegi4n, polypeptide, 15 peptide, hornone,

pol ysacchari de, nucopol ysacchari dg, carbohydrate, small polar organic

nol ecul es, or lipid. 63. The conpc5|t|on aof claim62, wherein the
blologlcally active agenR™sonpr = a pRypeptide. 20 64. The conposition
of claim61, wherein the biol ogical active agent is selected fromthe
group consisting of: growh human growt h hornones (hG&H),

reconbi nant human growth hor b %i ne g hor nrones, porcine
growt h 25 hornones, growtfi2 i égpﬂ |nterferons a- -
117 5 MAY 2004 interfer y i nt feron |nterleuk|n 1,
interleukin-2, insulin, porC|ne i bovi ne |nsuI|n human insulin
human reconbi nant insulin, i nsul i & i ke growth factor(IGF) | G- 1

hepari n upnfract |10an nrl hnnaru a 5 hnnari noi-ds dermat GRS, chond Ci, £ RS-

| ow nol Bnepar' , veryil ow nol ec&l-ar weli &t heparl n, ul Baa | ow
nmol ecul T m, ¢@rcrrontm,  Saldmy) rertonifmy, 66l calgeggnin,
human c thropoietin (EPO . |atrial ~ naturletic factor| antigens,

nonocl onabraat thediees,. 10 somat ostatin, protease inhibitors,
adrenocorticotropin,
5 60. A composition comprising:
{a) an active agent; and

(b) a compound as claimed in claim 59.

61. The composition of claim 60, wherein the active agent is
10 selected from the group consisting of a biologically active

agent, a chemically active agent, and a combination thereof.

62. The composition of claim 61, wherein the biologically
active agent comprises at least one protein, polypeptide,
15 peptide, hormone, polysaccharide, mucopolysaccharide,

carbohydrate, small polar organic molecules, cor lipid.

63. The composition of claim 62, wherein the biologically
active agent comprises a polypeptide.

20
64. The composition of claim 61, wherein the biologically
active agent is selected from the group consisting of: growth
hormones, human growth hormones (hGH), recombinant human

growth hormones (rhGH), bovine growth hormones, porcine growth

25 hormones, growth hormone-releasing hormones, interferons, a-
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gonadotropi n rel easi ng hornone, oxytocin, |eutinizing-hornone-

r el easi ng-hornone, follicle stinmulating hornone, glucocerebrosidase,

t hronbopoietin, filgrastim prostagl andi ns, cycl osporin, vasopressin,
cronol yn sodi um 15 sodi um chronogl ycat e, di sodi um chr onogl ycat e,
vancomnyci n, desferrioxam ne, bisphosphonates, al endronate, tiludggﬂ@%§m4
etidronate, clodronate, pam dronate, ol padronate, incadronate, parathyroid

hor mone, fragnents of araéﬁh}_ygoi d hornpne, _antimcrobials, daptomnycin,
anti - f ungai®t IO i 1t T 98P amaY oSt € F i Sgtfent ST 9 Mtk s Bnd

pol yet hyl eng glcol g f§,ed,; deri yatiwes e AR

conbi nation thereot. 65, The corr'po%!ﬁg::%n ojg{sctfiﬁﬁ 6%, e%?snut e Hdnan

bi ol ogi caliimsulagt,i Vverregenteconpriaes imselim, imduliot+oilet egrdwepari n, | ow
25 nol ecul ar_ wei hepar i very | ow nol ecul ar wei ght heparin, ultra |ow
ol ecul af SHSE: CRERr | Tt ok CRIRA 1 oSy STEE FOrHRE o1 vt hi opol et i
dapt onyci e 2B IHHOHM de KL TNES, ch @t OOSind | S0HR M SL e A0 T8t | 1681 @it

pol yet hyl ene gl ycol -nodi fied derivatives of these conpounds; or any
combi nat i B PETETBOfVeR0 BBY Mhe @ohposiei Pt dierdBim 65t whek@¥ n t he

bi ol ogi cal | t j ses_ ] Y. 4 5. .10 A
dosaggI unllrriOYLfe ocﬁb %dc%ﬁﬂpe?l%gg%?%é‘t h%ég%#p%rgll ( (lj%aBlor?OA(\:/r%?%&B ?r?larr%;’d eq%JB) (a)
aln exci pi mtlc(jit]zc;raird,i |1'|LL&I1‘Etn cﬁé:]%ci)atcﬁkhjzrhm@gytanf]qpcfieebira (i{.}ﬁﬂsjpaamtzir%x e) a
asti ci zer, . a colorant, a dosing vehicle, qr (h) any conbination
Itoher eof . GRS o R tar?tb]lg‘?ﬁ%?' d?%‘?‘gﬁJGOF}aW%%]?Pé’rges' b%/ol ogi cal |y

act i VEy a0y QB4 SES, | Msdddse 1on08h 1 dhies UsEyidhdher tpui agtue of a
medi canment of the conposition of claim60 for adm nistering an active
agent to gamaaiutimdpim rekekoing Heowyeme, oxytocin, leutinizing-hormone-

releasing-hormone, fcllicle stimulating hormone,
glucocerebrosidase, thrombopoietin, filgrastim,
prostaglandins, cyclosporin, vasopressin, cromolyn sodium,

15 sodium chromoglycate, disodium chromoglycate, vancomycin,
desferrioxamine, bisphosphonates, alendronate, tiludrcnate,
etidronate, clodronate, pamidronate, olpadronate, incadronate,
parathyroid hormone, fragments of parathyroid hormone,
antimicrobials, daptomycin, anti-fungal agents, vitamins;

20 analogs, fragments, mimetics and polyethylene glyccl-medified

derivatives of these compounds, and any combination thereof.

65. The composition of claim 64, wherein the bioclogically
active agent comprises insulin, unfractionated heparin, low
25 molecular weight heparin, very low molecular weight heparin,
ultra low molecular weight heparin, calcitonin, parathyroid
hormone, erythropoietin, daptomycin, human growth hormones,
analogs, fragments, mimetics or polyethylene glycol-modified
derivatives of these compounds; or any combination thereof.
30
66. The composition of claim 65, wherein the biologically

active agent comprises insulin.
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70. The use in the manufacture of a nedi canent of the 20 conposition of
claim66 for adm nistering an active agent to an animl in need of the
agent. 71. A nmethod for adm nistering an active agent to a non-hunan
animal in need of the agent, the nethod conprising 25 administering orally
to the non-human ani mal the conposition of claim60. 72. A nmethod,fQrig04
adm ni stering an active agent to a non-human animal in need of the agent,

t he net hod-conmprising 30 admnistering .orally to the non-human ani mal the
conpositi gﬂ g?‘ goﬁa%%ﬁm%. %Hbocr%rg%fdg%i ng the formula - 119 5 MAY
2004 Cpd #RRRRRERel Hdnidds itQorChH @id)in/bmnd 21d a thereof. 74. A conposition

conpri si nﬁ: 5 (a) an active agent; and (b) a conmpound as clainmed in claim
73. 75. Th8)conpdsi Ao *sHRdeditm 74, wherein the active agent is selected

fromthe group consigtin : j,0l ogically active 10 agent, a chemcally
active agent, and a (c%c%nbi% g{lllglnéﬂtﬁer eof . 76. The conposition of claim75,
wher eif the biol ogi ca)l y a atitdive eagentt conpri ses at | east one protein,

pol ypepti de, peptide, hornone, polysaccharide, mucopol ysaccharide, 15

car bohydrate, small (ﬁdl art i%@Mol ecul es, or lipid. 77. The composition

of claim76, wherei q1§t)he Diplpgicalldy, active agent conprises a
pol ypeptide. 20 78. The conposition of claim75, wherein the biologically
active agent is sel edtled & ragrmhaxdntgr oup consi sting of: growh hornones,

human growt h hornones_.(hGH), r.econbi.nant human growth hornones (rhGH),
bovi ne growt h hor rmn( , ﬁordcﬂsnlé‘ggrvoev{llhcqﬁioror}:ones, growt h hor none-rel easi ng

hor mares, interferong) candb domienfearign shEdgdferferon, y-interferon,
interleukin-1, -120 5 MAY 2004 interleukin-2, insulin, porcine insulin,
bovine insulin, human insulin, human reconbi nant insulin, insulin-Ilike

growth fagtor (I‘Ihg:)doéag:é hinitepad . o i Y AGH i enatad hepard He

biologically active agent comprises insulin.

15 69. The use in the manufacture of a medicament of the
composition of claim 60 for administering an active agent to

an animal in need of the agent.

70. The use in the manufacture of a medicament of the
20 composition of claim 66 for administering an active agent to

an animal in need of the agent.

71. A method for administering an active agent to a non-human
animal in need of the agent, the method comprising
25 administering orally to the non-human animal the composition

of claim 60.

72. A method for administering an active agent to a non-human
animal in need of the agent, the method comprising
30 administering orally to the non-human animal the composition

of claim 66.

73. A compound having the formula
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hepari noi ds, dermatans, chondroitins, |ow nolecular weight 5 heparin, very
| ow nol ecul ar wei ght heparin, ultra | ow nolecular wei ght heparin,
calcitonin, salnon calcitonin, eel «calcitonin, human cal citonin,
erythropoietin (EPO, atrial naturetic factor, antigens, nonocl onal

anti bodi es, somatostatin, protease inhibitors, adrenocorticotropigayb@os
gonadotropi n rel easi ng hornone, oxytocin, |eutinizing-hornone-

rel easi ng- hornone, follicle stinmulating hornmone, gl ucocerebrosidase,

t hronbopoietin, filgrastim prostagl andi ns, cycl osporin, vasopressin,
cronmol yn sodi um sodi um chronogl ydate, di sodi um chronogl ycate, vancomnycin,
15 desferrioxam ne, bisphpsphonat al e onate, tiludronate, etidronate,
cl odronate, pam dronate, olp natwy hcadronate, parathyroid hornone,
fragnents of parathyroid hornoppe, antimcrobials, daptomycin, anti-funga
agents, vitam ns; anal ogs, frggnents] m netjegs and t hyl ene

gl ycol -nodi fied 20 derivatEv co ds; ~ y conbi nati on

t hereof. 79. The conposi tRon of clYai m 78 O'whereilh’' the biologically active
agent conprises insulin, unfractidnated heparin, |ow nolecular weight
heparin, very | ow nol ecul ar meighpﬁheparin 25 ultra | ow nol ecul ar wei ght
heparin, _calcitonin Darathvr0|d or nopne ervthr000|9t|n daptonycin,
human gl m__ #orRbneq R anaBQgs frRgment s, mBmatl cs |& poI yet hyI eneR’

gl yCOl It e dervatves—of—these—conp TotTTTratT

t her eof 1?0 80.| rhe osjtion of Ialrtggﬂdagereln %% EIO|OgI6§ T%
active agept zCeppklkses daptonycin. -121 5 MAY 2004 81. The conposition of
claim79, wherein the biologically active agent conprises calcitonin. 82.
A dosage unit formconprising: 5 (A) the conposition of claim74; and (B)
(a) an exegi,pi ent i ) isintegrant, (d) a lubricant, 10
(e) a plazt|C|§eF%%% %lQI' oraﬁﬁﬁj?é?ﬂa dosi ng vehicle, or (h) any

conbi rtat i on th&eeofan actlve agent; and

(b) a compound as claimed in claim 73.

75. The composition of claim 74, wherein the active agent 1is
selected from the group consisting of a biologically active

10 agent, a chemically active agent, and a combination thereof.

76. The composition of claim 75, wherein the biologically
active agent comprises at least one protein, polypeptide,
peptide, hormone, polysaccharide, mucopelysaccharide,

15 carbohydrate, small polar organic molecules, or lipid.

77. The composition of c¢laim 76, wherein the biclogically

active agent comprises a polypeptide.

20 78. The composition of claim 75, wherein the biologically
active agent is selected from the group consisting of: growth
hormones, human growth hormones (hGH}, recombinant human

growth hormones (rhGH), bovine growth hormenes, porcine growth
hormones, growth hormone-releasing hormones, interferons, a-

25 interferon, B-interferon, y-interferon, interleukin-1,
-120 -



15 83. The dosage unit formof claim82, wherein the biologically active
agent conprises daptonycin. 84. The dosage unit form of claim 82, wherein
the biologically active agent conprises calcitonin. 20 85. The use in the
manuf acture of a nedi cament of the conposition of claim74 for

adm ni stering an active agent to an aninal in need of the agent. SQ?YQQM
The use in the manufacture of a nedi canent of the conposi tion of aim 80

for admnizier)0d,an-actve.a9ant b 13 aRIAl: A, " HIRedeOl L 139y B

The use in e nanu acture™o canment ' of conp03|t|on of "clrai m
81 for admnau$ﬁar|hgman aeliow® iagent ihgulamn,adngll int 1i&ed gafowttihe agent. -
122 5 NMAY_2004 88. nmet hod for adm nistering an active agent to a

non- hunanfaEEPﬁéFGFhrnégg'&ﬁ Pﬁ@aéd@ntun@ﬁécgéfﬁéﬁeéo@ﬁpﬁ§lﬁg

adni ni Steﬁéﬁgr%@hkﬁé t ok £aaR, NumRR 31 ek, of hqo%omasq%'cw% Wi gfleal m 74.
5 89. A method for administering an active agént to a non-human -aninmal in

need 6f thepagent, vehe ﬁewhm@l@@mﬂﬁmsMﬁgghademwsn@n|m@tmﬁaﬂbw to the
non- human aﬂ a ha eecoggoz i tion ﬁ ai_m 80. o th%p for o
i i St oPPRECAN=ECHFo8 BB Tama. RATCAGHEN " anPHIPT 1raled 88 ~vné gent
t he net hOQaE@Hﬂbhihnghuﬂﬂm Rlaglc8iloRd nQr alrhy Hre dohe caen-(rwan arirmll t he
conposi tion of claim8l. 15 _

naturetic facteor, antigens, monoclonal antibodies,

somatostatin, protease inhibitors, adrenocorticotropin,

10 gonadotropin releasing hormone, oxytocin, leutinizing-hormone-
releasing-hormone, follicle stimulating hormone,
glucocerebrosidase, thrombopoietin, filgrastim,
prostaglandins, cyclosporin, vascpressin, cromolyn sodium,
sodium chromoglycate, disodium chromoglycate, vancomycin,

15 desferrioxamine, bisphosphonates, alendronate, tiludronate,
etidronate, clodronate, pamidronate, olpadronate, incadronate,
parathyroid hormone, fragments of parathyroid hormone,
antimicrobials, daptomycin, anti-fungal agents, vitamins;
analogs, fragments, mimetics and polyethylene glycol-modified

20 derivatives ¢f these compounds, and any combination thereof.

79. The composition of claim 78, wherein the bioclogically
active agent comprises insulin, unfracticnated heparin, low
molecular weight heparin, very low molecular weight heparin,
25 ultra lcow molecular weight heparin, calcitonin, parathyroid
hormone, erythropoietin, daptomycin, human growth hormones,
analogs, fragments, mimetics or polyethylene glycol-modified

derivatives of these compounds; or any combination thereof.

30 80. The composition of claim 79, wherein the biologically

active agent comprises daptomycin.
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81. The composition of claim 79, wherein the

active agent comprises calcitonin.

82. A dosage unit form comprising:

(A} the composition of claim 74; and

(B} (a) an excipient
(b)Y a diluent,
(c) a disintegrant,
{(d) a lubricant,
(e) a plasticizer,
(f) a colorant,
{g) a dosing vehicle, or
(h) any combination thereof.

83. The dosage unit form of claim 82, wherein

5 MAY 2004

biologically

the

biologically active agent comprises daptomycin.

84. The dosage unit form of claim 82, wherein

the

biologically active agent comprises calcitonin.

85. The use in the manufacture of a medicament of the

composition of claim 74 for administering an active agent to

an animal in need of the agent.

86. The use in the manufacture of a medicament of the

composition of claim 80 for administering an active agent to

an animal in need of the agent.

87. The use in the manufacture of a medicament of the

composition of claim 81 for administering an active agent to

an animal in need of the agent.
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88. A method for administering an active agent to a non-human
animal in need of the agent, the method comprising
administering orally to the non-human animal the composition

of claim 74.

89. A method for administering an active agent to a non-human
animal in need of the agent, the method comprising
administering orally to the non-human animal the composition

of claim 80.

90. A method for administering an active agent to a non-human
animal in need of the agent, the method comprising
administering orally to the non-human animal the composition

of claim B81.
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