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particul ar'y  VULRERGR RabBoiiisl REfd |Ridomdit hﬁnt%%%&w@ﬁé’ to aninals of
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agents,yg barriers are i npoggd ey ribendodyrrvexagehes of physical WO

01132. 59E PCT/ USOCQO 30662 TMDarriers are tne skin, 1ipid bi-layers and

various organ nenbranes that are relatively inperneable to certain active
agents but nust be traversed before reaching a target, such as the
circulatory system Chem cal barriers include, but are 5 not limted to, pH
variatizns in the gastrointestinal (@) tract and degradi ng enzynes. These
barriers are of particular significance in the design of oral delivery

systens. OEIELOcOR \IEEY IMVENTION bi ol ogically or chemcally active agents
woul d be the r0¥£53§¥gsent invention relates to phenoxy carboxylic acid

compounds for delivering active agents, §uch as biologically
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 preparation and
administration of such compositions are alsoc disclosed.
30

BACKGROUND OF THE INVENTION

Conventional means for delivering active agents are often

severely limited by biological, chemical, and physical

35  Dbarriers. Typically, these barriers are imposed by the
environment through which delivery occurs, the environment of
the target for delivery, and/or the target itseif.
Biologically 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



10 choice for admnistration to animals if not for biological, chemcal,
and physical barriers. Anong the nunerous agents which are not typically
anenabl e t oVWSY®MI32¥dmM ni stration are biologically or chentn@@m&magtive
pepti des, suych as calcitonin_ and insulin; polysaccharides, and in

particul ar ﬁh%‘i?p@F?s‘ﬁtecﬁédeelslpilﬂchh&aﬁﬁvs HKBFLQYSTPESRF ¢ o, hepari n;
hepar i noi ds meahtadzsothgs arandemﬂl&l’el@rﬁ@i&lrﬁem&:an&i@:&:alﬁh%ﬁveagent S may

berapldlyr nder dlneff gtive or dest oedl .t he astro-in estinal
fract by am% ﬁi‘@/dﬁ’ol Srs” %en%z:r""rrveesrs’e ae{qn r?a‘i(émcléh % f[’1 oh'e tﬁ% si ze and
structure ofthnacrmméla'e«zw aIYSZ@ndr Ghsmivent paotdyist 1adms.mi=pt bamn.arkarl i er

et hods o k3l Las 2l sherinaaulperalle (ACERCAlaghgalcgoent s have

relied on the coamnlst ion 0 uv nt g., resorc | s and
non-i oni ¢ sRERAE tamet §emﬂasenwe§oxyet hyl ene ol eyl ether and

n- hexadecyl pol yemséleeﬂ@rﬁteb}grar@%ftpa,_tﬂ%@@;?%l%afié&@ kY dfae permeability
of the intestinal walls, as wel he co-adm_ nistration of enzymatic

i nhi bitors (&sH{" °§aﬂ’f:"?‘]eé’te|l(’:"?’f>yﬁ§?ﬁe‘i‘srrhl Brabdglivery of many

di i sopr opyl fbh.UDng}meSpl”t&t enéﬂ:cl%)n@nslcﬁ;msydga{t)s tBuldibeDihe wRREYNGE i C
degr adat1| on en_des 30.dr delivery systens

ones have al so b [ S
for insdli ncgﬁd&f'ngpar TS R R g?oaéﬁ'magf)e’cftel"ﬁﬁl %rebdf’f‘gwldr ug delivery
systens i s phesiasdedandbebgaseal (bk):ridsres -Syathens thequireeoi®xagenasount s of

i 9 - . . | | i.e. -2
V0 01/ 3950 "I BeBopahayst G shéhufle BN RLCEMAL ML O, SRLOVS, €

syst ens ethBP%Oq}GeilY ﬁraﬁhﬁm%‘iﬁlélﬂdawv}a'éemléeghe?UfChI Bpecalc4rorire systens

are d|ff|CUEfxdtﬁ13@ﬂHf hYsLecHarh abdie SUSILParkabli1d,0 protect the active
agent (ﬁgrgo;a‘m(o t he systens adversely alter the 5 active agent; or (7)

the sys Ba‘é?*}a&\?rﬁ‘é? IHEERI, BBEOR LML tRe BRRFYHE’ agent. More
recently, phepamandsmammrspdslarcss asy otheenmzaic tmbsdehteer These

Bna Ro. 35, B BELipe BrRRiLReRarie? 15 FRRG B Re Ao A hen e boon
used to del ggsftro-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-hexadecylpolyethylene 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 trasylyl) te 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 adjuvants or

inhibitors; (2) suitable low molecular weight cargos, i.e.
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pharmaceuticals. See, for exanple, US Patent Nos. 5,629, 020; 5, 643, 957;
5,766, 633; .5, 776, 888; and 5, 866, 536. However, there is still a need for
sinple, in Qﬂ'é’ﬁ e  del i very systens which are easi I y Mﬂ&?%(@nd whi ch
can 15 del Lyer, (o) 96,072,261 LR 298Nt s, DY lé SUW RY OF
THE | NVENTI ON ggprggsj'erfﬁrgl ﬁ?/‘gnatl on Fr ov?ggs co oun S §R %g)om tions 20,
whi ch faci brakatldtyhandeinagenyatst shett id fggeht s thbedykamg aa‘gent conpounds

of the preaeﬂhdﬂ\eeeymdfeetw tBpsnehayifdhs teler ol [Qutog: figenul a R4 R3
RSR6 COOH R2/ O-\ R7T R 25 and salts thereof, wherein -3 WO 01/ 32546
PCT/ USOQl 388627 RECDR(CaRe0) anth) REDGrYY StRBE pRhdenety 4tercihe hal ogen, Cl-c4
al kyl , €2- g4t adkagght; G @4) azhka())systexﬁ( @:R8, to MA2ow-MNRPRIMAote Or - N+ROR1IR11
(R12) R5 is H -NR 14Rl's, -N+R14R15R16 5 (R13)
~, amide, 1% ‘&FPP&H%Q%Q s %l aPEy‘f CZ Cl2 alkenyl, carbamate,

car bonat e, ur edjorer re@(r@_)lprrd?@anl@pttucanaplheyresubsm thsrteedusmfci lrohal ogen,

- OH, VC?%OZ gaklﬁ.; dutil é Onggé At @fcéﬂ&teedUpyPﬁQ’enN Né OI’ -4 O-;

10 R6 |s a Cl ene, a keny ene, or arylene;
opt i onal | y3stbst5lfat éd"% #hla 5(99 @ %P2 - czlmdaikml CeUlaJGM aI koxy,

-OH, - B, hekPORR amM&.ac@ls -KdieRBeen REcustoOpidighat!y interrupted by 0 o
N. R is a bond or argllene 15 R7 is tionally substitut dvmth - OH,
hal ogen, - PEayidcepkaralaR ety 7 © Wﬁﬁllﬁaf%ﬁﬁ)“% Ps :f-? @Pica alkyl,
C2-C4 al kebyé43,@577 N6{2166R833 R1H),77R1868 ;andaRiBdsndapendent |y Hor C-Cl O
alkyl; However, there is still a need for simple, inexpensive
delivery systems which 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
_R%___COOH

25 and salts thereof, wherein



R13 is a halide, hydroxide, sulfate, 20 tetrafl uoroborate, or phosphate;
and R14, R15 and R16 are independently H Cl-d o alkyl, Cl- C10 alkyl

subst i t ut ed wo #iB259€00H, C2- C12 al kenyl, C2-Cl2 al kenyl sobwsessadeed Wit h
-CO0H, -C(OR17; R17 is -OH_ C-Cl10 aIk |, or C2-Cl2 al kenyl ;. and 25 R18 is
H Cl-C6 al kyI - OH, RENR{4RYS, angt Nmmmémmqarsjy H, wPHh A3&9pRovi so t hat
when R, R2,cB8, 5 1arw (ﬁ5a§fz§1y|1|1, eng, Rixosya owdrt,henoR6 -nk% Mot a
a-06, O or CIO@TS%,, when Rl R2, R3, and R4 are H R5is -OF, R7 is a
bond then 3F RER & Rot ‘A CF-C3 alkyl: when at |east one of RL, R2, R3, and
R4 is not H R5is - rOHs R/ tena- bo-ndhaumm RécFs RBRMRFCI~ b(‘E“aF’RVI when

PCT/ usoo?%oe@”a{fzga“ﬁgeg %‘o%&? %E%Ymé’r 1%10%‘&9 cé‘g?ﬁ% ?q?gaﬁyvmv\gnogl?z%?

R4, and R5 ateebkinate3 icsrb@Hdteandrdd? bs *a’:(l@d)ﬁif, then R6 is not a methyl.

Accor di ng one preferre | s pg@rvgggnh 1 S dr3, -amd R4 are
i ndependent |y hydrogendlshrgg)glg{)aﬂr;gfalli &B’Etl : OCH3; a:%s%eﬂydrogen -OH, or

-C(O C1-13; R6-F€OHZ1- C12 al kyl ene, and R7 is a bond or para-phenyl ene. R7
is nore pr ef erably ag€7: LY dddah ﬁgtgéqrrq egdt ano§,her pr e-f(ﬁblje,d

enbodi ment, at |east gne fO of RX Rg g i.S hydro n:L
“oH, O ,% oo, F, 5F SenepCihe aﬁkﬂrﬁﬂee Bﬂ&?ef‘rl ¥RBSdi HefEY 8% s
C(O) CH3r - OH - COCH®f 1y opticndlnyameddretuted eviphed e:IlFedaehjndeCﬁ"e(ht R3is

a, t __anog her r preferr iggent, R4 is
JoCHB or N@ﬂkeﬁ%l'ggéo¢“df“¥g ] yé$ ar?g?hléarl Sterrdt ¢ %oglﬂ%rrgnt R5 is - C
(O CH3, -OH, H, cmaé:lﬁlaptam,ly N@rruN:-@l(bGD)OOP-B N;CHECHORH, -C (O
CH2CH3i -C (O N2, (0) ﬁc@gg C(O) NHCHZCHSr C (O NHCH (CHB)
2, -00HB, -C (cH3) 28K & X or - CH3. According to yet
anot her Wreferred enBodismentio lii’s*“"ﬁf’f’tlt“‘ted BASSY ~OH, halogen, -

C{0)CHs, -NRMRY, or -N*RIRMRY (RP)";

R® is H, C;-C4 alkyl, Cy-C4 alkenyl, or -NHz;

R?, R, R!, and R'? independently H or Ci~Cjo alkyl;

C (O G,

R!? is a halide, hydroxide, sulfate,
20 tetrafluoroborate, or phosphate; and
R, RY and R are independently H, C;-Cye alkyl, Ci-
Ci¢ alkyl substituted with -COOH, C»—Ciz alkenyl, C;-Cj; alkenyl
substituted with -COOH, -C{O}R'7;
R is -OH, C1~Cio alkyl, or Cz-Ci, alkenyl; and
25 RY¥ is H, Ci~Cs alkyl, -OH, -NRYRS, or N'RMRUR'(R’).
with the proviso that
when R, R%, R? R% and R® are H, and R’ is a bond then R°
is not a Ci-Cg, Cg 0r Cis alkyl; .
when R, R?, R®, and R! are H, R® is -OE, R’ is a bond thep
30 R® is not a C;-C3 alkyl;
when at least one of RY, R?, R® and R® is not H, R® is -
OH, R’ is a bond, then R® is not a C;—Cs alkyl;
when RY, R?, and R® are H, R® is -OCH;, R° is -C(O)CH3, and
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20 linear Cl-Cl12 al kylene. Mre preferably, R6 is - (CH2),,-, where n is an
integer from1l to 10. According to yet another preferred enbodi nent, R4 and
R5 are ndYO®WRHA6 or hal ogen. According to yet another PERUIABWG

enbodi ment ¢ R7 | ara- 25,phenyl ene. or,, a,bond, According to yet another
preferred enbdd ﬁ’@ﬁ?aﬁé‘ ?s l-sd-’é% ard RF's Blenyl ene and, more preferably
par a- phenyl enewhdbrd, g eREr ablyR® ate|leagt isneObf 4Rd, RR2,s R3bomhd R4 is '
hydr ogen. re pr.ef erah| is -C(OCH3, -OHor -C(CH3)20CH 30 According
to yet anoftl\%gerrlgf re‘??%d%gt loli ment, R7 is a bond, '"R5 is -CH and Rl, R2,
R3, and R4 ar eApyaddgenoneRprefer yadeapedinents -1 2s ahydnoske: dd, nor e :
preferapl yp3, Cdad"%e ad K 11 §BEpe fifer®l ¢ Migirbgey SthadBaher-opr eberioed, enbodi ment
R7 is a -9 WO 01/32596 PCT/USOQ 30662 "bond, R5 is -OH and at, | east one
of R, R2,RR3S Myigogeni sOHot OF hyfdPoGiy. RRESi SrsrePekabtie cEr8I® al kyl ene,
nmor e pref ersall Yokd-orChar &l ghghebene and’ meshops afrerabiylyCa- Eg-cal kyl ene.
Accor di ng “M@t anot her preferred enbodinent, R7 is a 5 bond, RS is -C (O
CH3, and F?ll , R3, and R' are hydrogen. R6 is preferably Cl-Cl2

al kyl ene, nor eapeefddngbty d08tbd2 midfgkesrt embpdimensst apridfastabhy C3- C7

al ky::gbe. Acgor djzngest 0, yet mggt [ é@f QErgg(fHenb_o@H meRt , _ &4, ¢ @ bond -and
, a rogerr, ( . 1 —OCH;,
R1, " REC R4 antl RS are%y ro en.8 r'ef érably, R6 is 10 C7-C$ al kyl ene.
Accor di ng @ -Jie1- afot e merefRiefedrediIPoAbPRNt, R ii$ FC(BYHE, R5 is
hydrogen, @fd-génl,east-cne R, ad@tneRmo@Ngré¥erded emddibidt pgenisRE is
preferably C1-C12 al kyl eneh nore preferably C4-C9_al kyl ene, and nost
pr ef er abl 17708 Byl ¥neOH15-IdEsr I ™R PARDE preferred
enbodi mentembddimént,OR isVboeHpoef eN@gbl y, R7 is a bond and R5 is hydrogen,
Preferghly, RISl (2 Alkubens, IRLALE Shallmehe; @ pLkyl ene, and
nost preferably aPkyT ene. "According to yet another” preferred
enbodi mentG (ORBH4,s ~O0BH.H, 20BKBHGH:3pr efter at0z, RAHG(9) GHponBH=HETORS i s
hydrogen. R8oh8u,cHs, -C(O)NHy, -C(O)NHCHs, -COOH, -C(O)NHCH,CH3, -
C (O) NHCH (CH3) 2, —OCHj3, —-C(CHj3),0H, -C(OH) (CH3)>, oxr ~CH(OH)CHs.
According to yet another preferred embodiment, R® is a
20 linear C;-C,; alkylene. More preferably, R® is - (CHz)n~, where
n is an integer from 1 to 10.
According to yet another preferred embodiment, R* and R®
are not alkyl or halogen.
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—pheny;ene. More
preferably, at least one of R}, R?, R}, and R' is hydrogen.
More preferably, R® is -C(O)CH3, ~OH or —C(CH;)ZOH.
30 According to yet another preferred embodiment, R’ is a
bond, R® is -OH, and RY, R?, R?}, and R! are hydrogen. R® is
preferably C;~C;; alkylene and, more preferably, C4-Cy alkylene.

According to yet another preferred embodiment, R” is a
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preferably Cl1-Cl2 al kyl ene, nore preferably C3-C9 al kyl ene, and nost
preferably C7 al kyl ene. Preferred delivery agent conpounds include, but are

not |imteswaa/s2zt9hose descri bed in Tabl e 1 beI ow and sattgsidBoedsher eof .
TABLElQDd#RRRRRRRlHHHH araPh* 2HHHHO
CH2 Par a- Phoong, &’ I—P‘?—I‘HHO-F@-lZ’tbé?ﬁPt ey ‘P—? A H 1%@1421)‘% Hod "5 H H H H OH

(CH2) 5 bongd ér&belﬂ %ﬁgé% g1pandc,,- @1%@9.94/ 3&586;)?&@&8@@0662 Cpd #
RRRRRRR7 7bo HOH (CHz) 9 bond 9 HHH
HC (O CH3 fzcﬁléb‘i’%e“ﬁonﬁ“d ﬂ?sﬁ a-fqeﬁa%ijsq Y% ‘bond 11 HH H H

C{O CH3 (CH2) 5 Ammwddidy® td yei dﬁo&xéﬂ)px@lﬂBr:(eG-lB)\bﬁde, 31kl H H H H CH2
bond 14.H H H. HJ (CH) 3 bond H 16 _H.H H H H
(CH2) 9 Bong 17“:1 ’(Ff Rl iF'% d]fo blibhd#'lgn?—iﬁ—i %—%ﬁéﬁggﬁ?ﬂ% fa¥) 7 bond
19 H H H H NHREG:@H2Y G)-Dandlk@em, HidteHpkePe (a0M2) Ci7Coontiky hell #hd H NH2
(CH2) 4 bog?\ %‘% bond 23 HH O HNH (CH2) 4 bond 24
HHHH NH 85‘%&’3‘# W %)eﬁHHHCH:CHCOZH(CHZ 7 bond 26 H H H

-

HC (O CH2CH3 (P(gqg):d:glq)(yndyet another preferred embodiment, is a
pond and R*, R%, R% R'and R® are hydrogen. Preferably, R® is

10 C4~Cy 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;-Cj» alkylene, more preferably
C4-Cs alkylene, and most preferably C;-Cs 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;-Cj, alkylene, more preferably Cs;-C; 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;-Cis alkylehe, more preferably C3;~Cy alkylene, and
most preferably Cy alkylene.

Preferred delivery agent compounds include, but are not
limited to, those described in Table 1 below, and salts

25 thereof.

: TABLE 1

TR F R F U TS £ Y

1 H H H H C(O)CH; CH» para-Ph¥
2 H H H H OH CHz para-Ph*
3 H H H H OH CH» bond

4 H H H H OH (CH2) 3 bond

5 B H H H OH {CH2) 5 bond

[ H H H H OH {CHz) 5 bond

-~



27 HHHHC (O CH2CH3 (CH2) 5 bond 28 HH H H C(0)CH2CH3 (CH2) 7 bond
29 HHHHC (O CHCH3 (CH2) 9 bond 30 HHHHCO)NH2 (CH2)-, bond 31 H
CH: |(_I0;_| ﬁkg\%‘i\ﬁl‘i@fﬁ (\CHZ) 7 bond 32 HHHHCOH .(CH2) PCHEHWS0®Z HHHH
CH2 7 bond 3 (S L O N (CLDY 7 o

CH2CH3 - (CH2Y 7 bond— 3 H-H-H-H-G(0)- NHOH6H2)—7—hape—(6H3) 2 35 H
HHHOoeeddpR 7 hBad |86 H HRH H I& (on) o3 [EH2) 7 bg 37HH)HH _
C( CH3) 20H-CH2—para=Pi 3§ H H i OR (o O CH3 (§HZk,)%, pondp38qi H 1H OCH3 C
(O CH3 [EH2y—Tbomttg 43 O A H (&H2) 7 bong (chd A OH[HoRgH (CH2) 9
bond A5t O TR HGCH) g5 bopg— 46 d{d¥idatl H H|(EH), 3 bdBdng47 H|/H OH H H
(CH2) 7 bogrd—3g§ HitgOH g T COFE) 9 bomsicadd - [HoR: T H Hiok&Z) 5 bond 50
HHOHH 11 (CZ3 .(ﬂnd I HHH YWRECHS (QHER, & Dond pedgH H H H .
C(O NH2 G pang Py 54T A A CCOERS cabr2) 9 @eng, - 7 Tyhd0 01132596
PCT/ USOMBOPEZ [#R ™ [B R RgR R iR 5o/l H OCH3 HGH, O CH3 [Hohd) 7 bond 56
H OCH3 Fﬂlb\(U){ CH3R(CH2)y 7 bpd  Sf/sH H OH H ¢ (c8}),CH3 (&3 7 bond 58 H
H CH3 H G0) THS (¢H2) Sgoond[p9 H FRH H C (O [HcEEE parddad 60|H H H H
C (O H [({2)y ppbonggdl {igH H C(QrH (CH2) 7 |b@nd), bond

17 H H H H H (CHz) 10 bond

18 H H H H CH=CHCH3 (CHz) 7 bond

19 H H H H NH, (CHz) 4 bond

20 H H H H NO, (CH,)» bond

21 H H H H NH, (CHz) 4 bond

22 H H Cl H NH, (CHz) 5 bond

23 H H Cl H NH, (CH,) 4 bond

24 H H H H NHC (0) CH3 (CHz) 2 bond.

25 H H H H CH=CHCOH (CH,) 4 bond

26 H H H H C (0) CH2CH; {CH2) 3 bond

27 H H H H C (0) CH,CH3 (CHz) 5 bond

28 H H H H C (0) CHoCH3 (CHa) 5 bond

29 H H H H C (0) CHCH3 (CHz) s bond

30 H H H H C(0) NHp BIEDE bond

31 H H H H C (0O) NHCH3 (CHz) 4 bond

32 H H H H COOH {CHz2) 5 bond

33 JH H H H C (O)NHCH,CH; | (CHz)4 bond

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

' {CHs3) 2

35 H H H H OCH; (CHz) 4 bond

36 H H H H CH (OH) CH3 (CHz) 5 bond

37 H H H H C (CHs) 20H CH, para-Ph*

38 H H H OH C(0)CH3 (CHz) 7 bond

39 H H H OCH3; |C(O)CHs3 (CHz) 9 bond

43 H OH H H H (CHz) 1 bond

44 H OH H H H {CHz) 4 bond

45 H OH H H H {CHz) s bond

46 H OH H H H (CHj) 3 bond

47 H H OH H H " (CHaz) 5 bond

48 H H OH H H (CHz)s bond

49 - H H OH H H (CHz2) 5 bond

50 H H OH H H {CH2) 3 bond

51 H H B H C(0) NHCH; (CHz) o bond

52 H H H H C(O)NH2 CHa para-Ph¥*

54 H H H H C(0)CHj (CH2) o bond
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62 HH C (0) HH (CH2) 7 bond CH3 63 HH C (O HH (CH2) 7 bond CH2CH 3
64 HC (0) HHH (CH) 7 bond CH365HHHHH(CHZ), bond 66 HH H H H
CH2 ara- Ph* Woem/3ps9%i OH H H, GH2 para-Ph* 68 H O H H H ( eelysifstond 69 H H
OCH3 H H (CH2) 7 hond 71 HHE HFE (CH) 7 bond 72 H H H H.OH(CQH). 10
bond 73 HopH#H & (l@D) RbondR’74 HERC2 H H OH§_6CH2) 7 l*ihd 75 HHHHH
F (CH2) 4 thend 7 —6—H - HH—CF3—( CHRY—4-popd—77 H-F—EH2)—74{  bond
78 H H H He— o par iipha 0% i LCEON g oy .,C” Ska—pREORES L oo H
H (OH2) 6-+Bond—aharfysgh vy ylBy 1 (CTCH 5 oty ¢ qbongy oo™y o
- EE N %2 g CIPICHy & A oo Bong’
H H ( G‘lZ) oUTT A\ | G_l’) L DL 4 L A 1] MUT A— ( (]42)
9-CH 92 H 138+ (czi**) 5 —-CH2) $CLRLCHs g0~y H-H 2 7 bond
94 H CHB HRo-cHB %2)#5 - s;FHH@%d’L.HParCF bord{ G H-H-NH2 H H
par a- Ph badie—97-H-eHE -H-H-EH3 Lhpy SCTOH [(CHy) 5 bond
61 H B K/ JC(O)H (CH2) + bond
62 H H C(0} H H {CH2} ¢ bond
CHs
63 H H (0} [B H {CH;) 1 bond
CH,CH
3
64 H C{0) | H H H {CHz) 7 bond
CH3
65 B H H H B {CHz) bond
66 H H H B H CH; para-Ph¥
67 H H OH H H CH3 para-Ph¥*
68 H Cl H H H {CHjy) 7 bond
69 H H OCH;j; B H {CH2)+ bond
71 H H F H F {CH3) 7 bond
72 H H H H OH {CH»} 10 bond
73 H H H H cl (CHz) 7 bond
74 H NOs H H OH {CH2) 9 bond
75 H H H B F {CH3) 4 bond
76 H H H H CFy {CH2) 4 bond
77 F H H B F {CHz) 1 bond
78 H B H H Ccl CH; para-Ph*
79 H H H H OH CH,CH (OR} para—-Ph*
80 H H QCHs H H {CHz} - bond
CH (CH3}
81 H H OH H H (CHz) g~ bond
CH (CH3}
82 H H CH H H {CH2) 5~ bond
CH (CH2CH,C
Hs)
88 H H H H -C{O}NH~ CH» bond
(CHp} g—OH
92 H H H H -0 {CH,) sCOOH | {CH;)s bond
g3 B CH- H H CHs L ({CH2} 1 bond
94 H CHs |H H CHs (CH2) s bond
95 H H NO, H H para—-Ph bond
96 H H NH; H H para-Ph bond
97 H CHj3 H H CH3 (CH2) 3— bond
(C(CH3)2)
98 H B H C{O}~ | O~ {CHz) 9~ - {CH3) +— bond
NH» COOH

e



(C(CH3)2) 88 HHHC (O - O (CH2) 7- - (CH2)7- bond NH2 COOH -8 WO

01/ 32596 PCT/ QS00/ 30662 * - The term "Para-Ph" represents para-phenyl ene.
More pref &¥Q &WB28%npounds i ncl ude, but are not linited tB?'”Ug‘“@Qfﬁ)ound nos.
5, 7, 11, 12, 43, and 47. The invention al so provides a conposition
conprising at one of the delivery agent conpounds of the fornula above,

i ncl udi ng t ho§eecteolRdsaeBE| GERERIANLEr BRI HNCRP St | east one active
agent. These conpositions deliver active agents to 10 sel ected bi ol ogi cal

systens in increased or inproved, bioavajlability qf the active agent
conpar ed t¥rEdRFAFSTTSS FORPOUSASE HCHOEr vRYB FERL 'ﬁﬁgﬁfe? he’del i very agent
Cﬁrrpgun;j. &nmuaaowésged,av,e 1dofsage ami hnfioﬂrs conpri sing tlhe conposi tions.
The dosage unit, may be in the formof a_ljiguid..: r id. .such as a
tabl et, capsul te"h‘f)rX’rﬂ)vaer“ttilﬂ1 earison f%‘ﬁﬁdfﬁ:gs g é%“gjv?g&}%r %s?rél ﬁiZ%ngAﬁgt her

enbodi nentones off hie¢ hixd ivery adienhi stmmoiungs aof thet foxmudgedlot® an ani nmal in

need of thl%’lcq.%tdllég AR cofounR9MLUISEH! B oG8 0Shh! 9 1GRRRr I Sing at one
of the delTvery agent conpounds of the Tornula above, including those

conpounds @& lagddve Ageptovi Heseafemaardtaens ASLAFRNACEVE RICTES| hal .
Prefer{gd {OWReq0h: Yy BiBtdyREERS iMnahugeaddieodr alproveat racol oni ¢ and |
pul nonary routes. Yet,L another enbodinent is a me%hcod 8f LT etq:taitngna di sease
25 or for REGHVAH AR S rEtf BAYLTDIPGGNE T RAFELLT ACRN Hhi el " by |
adm ni st eréngneheceprpageht arithbut hehepresivery pyemtt iconpotet. anot her

embodi ment i 308t 100,,qLy PLEPALLDML 30 CORRAY! LhAR:Afinbhengr esent | nventi on
by m xing at |eas Bhe elvery agent conpound of the formula above,
i ncl udi ng ¢dmpes i8fewonpBhadicsage| wridd Moy br ovi sbe %A@ af 2 ddgbidne active

agent . ;¢ - %3] Q113259 RCTL USERL30662ap BTl d:EDa DESR), PTAENdDhg THE
| NVENTI ON

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 physiological 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 Compounds The terns "al kyl" and "al kenyl" as used herein
include 5 linear and branched al kyl and al kenyl substituents,
respecti vel woorsesdel i very agent conpounds may be in thepérusmaésest he
carboxylic acid or salts thereof. Suitable salts include, but. are not
limted to, BFYHAPCPESCRIPATON QOF THE JINVENTION exanpl e 10 al kali-metal salts,
such as sodium potassiumand lithium alkaline-earth netal salts, such as

magnesi um akci um or b%ri um_ammoni um sal ts; basic am no acids, such as

| ysine or g—?g’r‘-ﬁﬁ‘?e—ﬁﬂ%—@ﬂ@%iﬂ% ani nes, such as di methyl anine or

pyridi ne. Prefermel yershe@ashyl’s aatne*80@hylT sal tsed Heaesal irc18emay be nono-
or multixval sal such . .a nosodi.um sal t nd di-sodiumsalts. A
preferrea d%glgélruﬁ]nsz?ﬁarﬁcge?ha:lkggi as%é(;ia&%eggftsuéftgtouﬁﬁoﬁhd 47. The salts may
al so be sol vasresstivehel udi ng et hanol sol vates, and hydrates. Salts of the

del i very agent G@EPQd30f 4418 %ﬁ%ﬁ% ssrgagy ibQV%ltéth” fgyb&etggepar ed by

met hods known in the art. For exa iumsalts may be prepared by

di ssol vi ng FRAEPOXYEE Al agetaltEohpined -i nSwithhho|saditd serlivdg . aeitieous

sodi um hydeexidgie. 1TMeedetsyeinyaaddendC ONPYIRG "B Re BYF iddaffidY 25 _
recrystgbl i thl gn or by fractionation on one or nore solid,  chronatographic
support &Y aPbfioPeFRhiREA TP n TUeRdBM SR aBos2sF Yt ¢ofat H48F on sol vent
syst ens i nchukke,inbuéarihemaodl |saits ebuchOas aGGhOHi v, i lcelc:[\f&’f) :aanol , and
tetrahydrof yran. .Fracti.onati.Qn be perforned on suitahl e

chr oma%/ogr a%fa'n’?icum’S sot?ﬁbué‘r?algifégg sslcaraglﬁ?%aa,mugi it c%e?ﬁa#‘?’oﬁlf’ﬁ-%? opanol

m xt ur es asargipdnpgpltde opharsia; améwes,s suphase déheteagraplyy usi ng
trifluoroacgyig;aei d/ it J 1 i r Ll e h .« and ion
exchange ch?%iﬁglggiap%%?%gﬁlgf;’mggee? %ﬁtya%% %%d%\%@oéﬁg%fs96m%c§f§%§'00/ 30662
appr opr Fat e"HuPeePoR PRI VAL HHa$a Lt & chn b roaRe e SatHr omat ogr aphy
i's perforneshd pietedall Yadtd- SA0prdies0dl WMscaluprdade 95 adieent is enpl oyed.

disodium salt of compound 47. The salts may alsoc be solvates,

including ethanol solvates, and hydrates.
Salts of the delivery agent compounds of the present
20 invention may be prepared by methods known in the art. For
example, sodium salts may be prepared by dissolving the
delivery agent compound in ethanol and adding aqueous sodium
hydroxide.
The delivery agent compound may be purified by
25 recrystallization or by fractionation on one or 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-propancl 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-



5 Active Agents Active agents suitable for use in the present invention

i nclude biologically active agents and chemcally active agents,

i ncl udi ng,WOM32H%t |inited to, pesticides, pharnmacol ogF@:’HUS"afé%('ﬁ% s, and

t her apeuti C agents 0 _For ex | e i ol.ogi cal or chem c active
agents. Bf’eatfeo%’ uhERT iaF ?Hg 'bdbéggn‘fh %nven i Oh “PHeT Ut %? are not
limted to;hrpmat@gmhypob Vipegordes, ppefrrabdy; ah@fﬁmnes,soqmtnysacchari des,
and parti cunl% L ¥e r’gf%igg osf F;gggyedool ysacchari des; carbohydrates; i pids;
smal | polar or gani e. pol ar organic nol ecul es haV|ng a
nol ecul ar wei ght of 500 daltons or |l ess); other organic conpounds; and

particy argdﬁggrr]l@%s whi ch by thensel ves do not pass (or which pass only
a fractionm o € adm ni stered dose throé\cy;l thee%astro i ntesti nal nucosa
a§Be

and/ or are susPeptVoprgerts AiLARH J&F 1% ENHs WG tef2ynes in the
gastro- i rbir%ihﬁ@@ildl'b@ﬁi&alw a&ByvéZQ@bhﬂﬁtarﬂnchélﬁc&ﬂfly Feniteer exanpl es

i ncl ude, but are not t.he | ow_n i.ncl udi ng synthetic,
nat ur al oragreéffﬁnb’rwlg%uﬁ’d%s noy HELF"éB? té’r’oﬁf%t }or'8hes, incl udi ng human

growt h horpnairesc@bodilkelt) agersse mand e rdprreri cgrosnts .nor nones (rhGH), bovi ne
growt hy hOfWDﬂ?%ﬁ&%QQW}&& gi@ﬂﬁ -BerdRAGEa) O QWihvbolgmRe | rel easi ng

hornnnes i nter ons, 1 nc | euki n-1; interl eukin-2;
insulin, iswitabdiagqrorses nin thBoW‘?F@nthmfﬁ?tlaﬂd”Fﬂ}h‘&ﬁ' RO AR MRGH |

opti onal | V1A k8% 30 p‘ig’é@ir% EQMﬁ)ép&Qhé@J rp@pua@s $ehbas;cal ci um and
amoni unm  insulin-1ike growh factor ncl u éggo%GF 1; heparin, including

unfract i orf%&lé(daﬁ%tﬁ%ﬁﬁdﬁs' %"t?hrpiaﬁ'éﬁl’slara%r'?‘?é‘ttgﬁ M3&8roitins, |ow
nol ecul ar piyghtchafidesn, camiohytoatesn| bipildar sidll Kb1a\>ah32596

PCTI USQQO/ 30662 . wei ght heparin _and ul I hepari n;
cal ci tslgsnl r{‘q‘l SSettai (%Lg ®saf rmrf 8D 8%%%\Jé%\§,ngg+1%% aaﬁoi!@dug. %opm etin;
atrial natuerightcof df0odalierts genlt,essrinne'i—:hmalrgam |Q99§P rséhﬁt ostati n;

protease igﬁﬂtQEEEHEEy compounds 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 hormones

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

hormones, and porcine growth hormones; growth hormone- -

releasing hormones; interferons, including «, B and y;
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-



5 adrenocorticotropin, gonadotropin rel easi ng hornone; oxytocin;

| eutini zi ng- hor none-r el easi ng-hornone; follicle stinulating hornone;

gl ucocer ebrwsoitttsases t hr ombopoi etin; filgrastim prost aghavesonsssz

cycl osporin; vasopressin; cronmolyn sodium_(sodium or disodium

chr onogl ycatephtvasrRagdpciir vibrdesrempl oA nee{abtOrerdiidhosphonat es,

i ncludi ng atardeend einclidivdr oaBi®, ebtidrRale: sekogkenat e, pam dronate,

ol padr onat g, %nd i ncadronate; parath ro% hor mone f%PTH), including its
fragments; SHTAPRYTEIAF 3U5iReI UG -ant 13556F | ARTIGRET. "PHEEEITHI s and

anti - f ungal arag®btises visbAM AT atanalpagscadd ilnhagieniss, nm metics or

pol yet hyl ene, gl ycol (PEQG) -nodifie derivatives of these conpounds; or any
orbt natt or PREPESTE CRERE PP TR Rl B oHF s e B o A R de

gr am posi t i Vtiattinghobewicerkbes dal-hormpopepfelddlclanstiopd bt tngpept i dal
antibiotic , ' d : her eof:; .preferred active
agent is dz?ﬁﬁ%#%f ?“%gg%%%%ﬁd%' ggg%\?% 853%@'8%%%%%%1% ot echnol ogy of
Ant i bi ot i csRropfgoiRndinsgcyAPRPOISIY oM STINEBWS Yot [eromatBelsobékker, Inc.),
1997, pp. AoxiddSr BARLOIME CArboA yexed) € vhhOQRRRhE de antibiotic that can
be derived fromthe fernentati on of Streptonmyces 25 roseosporus. Daptonycin

i s a netberdsSrerRteagdper (DA 1 oY dmhosp L5t i PIBRALRY Frerdronid&ospor us and
conpri ses ainudeswatay| et Bdxdpatdaidlod ke, vpanairohtee- alpaoracitd,chain to
the N-termnal._ tryptophan of cyclic 10-ani aci ptide. The conpound
2 curr ent 1S parHERESEr opa 2 H R R Pt T Hl TP RHRERIORE (o rear
serious i nfiexgmentss c antsdidrpbbatt einaludingchudiigtibut amgti~limted to,

met hicilli i h C r S. vancomnycin

Fosi stant TS U6 U1 S306 RO R Joned enr ez ota ke Vet hods for
synt hest¥i rfFedaptotry FiReEe® cgdetivebbilent Bl EolpdPRRL s f1ed. 32, 333; Re.
32,455; 5,£09vdbikres? 088thedd3coripdundd; I anRecomdinddilon 4neddof/17;

4,482,487 and 4,524, 135. 5 Deliyver

syst.ens
Non-limiting examples of an¥ib¥6tics 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, 2nd gq.,

ed. W.R. Strohl {(New York: Marcel Dekker, Inc.}, 1997, 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-21878Cy

type antibiotics of §. 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

3¢ formulations to treat serious infections caused by bacteria,
including, but not limited to, methicillin resistant

Staphylococcus aureus (MRSA) and vancomycin resistant

~12-



The conposition of the present invention conprises one or. nore delivery
agent conpounds of the present. invention, including those excluded by
proviso, aM®"ER&or nore active 10 agents. The del i ver yPCIFEA¥%6@pound and

active agen pi d,prior. to adninistration to:forman
adni ni st r at %’B%r%%or?p%sff@éd glre B Q- sd’ PRat s at°&‘éflcme?y agent

conpounds &rdcriesd a fagﬁentPstemlN@de Rpyut32ape3ndte.| BM456d. t o, conpound 12

and 15 calschpnigy, anéisﬂ Q4BarﬁéC%'za§1§a|a'%0n3£6§1§' t@@ﬂ 7r¢c9rm0und 12 and
hepari n; corrpoun 5 and calcitonin, and in particulaf non cal ci tonin;

any one of ‘ebfpoifidsnd, 4. P24 &kt 43 and daptonycin; corrpound 7 and
cronolyg, and in particular cronolyn sodium and corrpound 47 and human

growt h horpope. 20 The administration conpositions may be in the formof a
l'i qui d. Th@—gbmms um may be water (for exanple, for sal non

cal citoni n, parmiehybmpssitabADHE, thanﬁrﬁqﬂthmﬁ@iuatohn&ompﬂs&/s aHEC QUS

propyl ene ql yc for anple. for .he n) _and phos ate buffer (for
exanpl e, fgr¥ A@i)(lvea'h rrg cmr‘f’gou?gs & tlh RSO ube e[[]))ntél'lj‘yet hyl ene gl ycol .
Dosi ng sol épebedingayhdee eﬁﬁép@iﬁf@@&lbyrmmomgam sgkeutt arwref actievedel i very

agent ¢eNPQYALs W ‘rﬁeadélqlv%&%e%ft Eofp Rl é({?d %Q%E!%e dddst REdor to

adm ni stration. Alternately a solution of the delivery agent conpound (or
active agefi¥PiAN YhBirgdOF1GF 4P eHBiRkGatioR ofolD athe active agent (or

delivery age;ainmrfaey&d)comgbgla@nl very agent conpound and the active agent
may al so be m d £2s el i ve%ﬁagent conpound. and the

active agent c §F§% é’mgﬁxh? Esdﬁg %glf’ﬁ@f TTTWPPAY® A Bess. -13 WO
01/ 325% PCR£USE0Eg6662 inFledeogiutgase|ndti dixsitwly toptéampahhy XDRhaI N

addi tiyes guehy @3 ;:Rh agh%e Ml a§aéatl§nbn% Jbal%oﬁfa dmggg&rgh_ or ot her

di spersing agents. Iz nga |t|vesma e I ncor por into the
sol uti on, BP‘éﬂ@P&EW a{OWOBG%C%rWFlaPﬂthaW r@@%l@e:@ﬁé@ﬂuhmut 0.1 and 20%

(W V). Thesatiimicst £atdan; : CORP Ol bONSMPBYndd ter Baf &lny B8 igy the formof a
solid, SUChaggzﬁicggplggmpoungSL”;%dogr éﬂl&k?lﬁ%d %gcgartlcular
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, parathyroid 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 of the delivery agent compound
with a solution of the active agent, just 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.

-13-




as a powder or sachet. Solid dosage fornms may be prepared by mxing the
solid formof the conpound with the solid formof 10 the active agent.

Al ternat el ywangetosd nay be obtained froma solution of Pcwmﬂ!ﬁan{dzand
active agent by nmethods known in the art, such as freeze-

dr
(1 yophi I i zati on)ThepFeeis teEPBILNS BRY SIR4HiPPR LYY GRP RS §61F’ﬁ8’“‘>0/‘i *spersion. The

adm ni st r at isQ@n CATRBSEphARS beffémeapte,seﬁtrm\eeﬁm ogiLycbAspayr altseri ncl ude
bltqtgs |ncIu ut are not

one or nore enzyme inhlibitors nzy

limted to, %8 Gs 2SR - asStajjd'ﬁrlﬁ r?ngf”tle‘foeisa@?y nonih-ar c%erl vatives

t hereof. O heto ﬂr@zymut;mu bpt@ﬂ’ea:abm;zlaida chudengret ivot dahgited to,

aproti n| Tr as %Ho ?rlf |:Tg |nh| bitor. 20 The anmount of active
agent us i Faﬁlon coipdsi tion of the present invention is an
amount ef f ectl veI'tteo adaitwiorpbt $n tdeappeigiove wAy eheepmteilyubarinagh? ve agent
for the targeh d0d 68H18N sl AUDUNLRY E‘QﬁSéu\i@ 8965 tiiB14 heueanposi tions

typically is a pharmacol ogi cal ly, biol ogical t hera eutlcally or
cheni cal 1y @Bf @cRIWIE*a®d FREDEHONSPAid Wégeammt m@éﬁ’%@“ BYEY% Rén” t hat

amount mennﬁh@n&%°§biic@@ohﬁ ofU%8d d:dhp@uﬂ@&agﬁ U tsdflasntdecatdse t he

dosage unit form contain ty o elivery

conpoundfactt! Fv%c%i@én?ge%rrpaﬁet‘{)"@ Ia’élr ‘grrﬂagl ° Obg’g\%l%%df rom @

phar macol ogisealition 3@ b:bx@ioagdca{d yptwaera@peuthyca\btlyqda)rknohemncahéy

effective anp nt, ot al ctl t Lnistered in
g an?al reeze-— $¥% ¥§%§%qu%%tf%ﬁ9 £§3E1 gté%%ﬂ .

cunul ative Gfits® ning, an effecti Ve ano ‘the active
agent. -14 my@ﬂam@%zmplmgsmrane total amount of acti.ve agent

to be used can bg  deyelHARed: by, Wk, 99&:.‘699% tfet PRSRNSKiIaRibA the art.

However, because the conpositions of the invention may deliver active

agents riSr e Me¥f 2 SceARFiuden gRe cOMBOEE t SR UMY RIAPTRy 5 SPAR TSe agent

al one, | O\A/erinﬁﬂmwrié ohciRigel, Olgktsi&bcbyn&f llﬁlﬂeéa @al, | yongiuinde sagmnas t han
those used in 8r| or dosage unpit . formos,or ‘}e\éewes%/%eengthe

adni ni st er e@“ER¥HE §ﬁb‘ip EAnQH 8n‘§tcfelr”'3%h| Sving safe bl ood | evel s

and/ or ther apeutd dnhibitors 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 compopnd/active agent
compositions or may contain a divided pharmacologically,

30 biologically, 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.
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effects. 10 The presently disclosed delivery agent conpounds facilitate
the delivery of biologically and chemcally active agents, particularly in

oral, int Vnhe&iEEH subl i ngual i nt raduodenal , subcut aneRCEYSIHISER! |
intracolonic, rectal nal nmucosal ul rmnaré%, tr an}der mal ,
i ntradermal, 15" "paﬁ"éﬁf'e?ma‘f "Ll RE rafERGURISTNEP S aF2 A RE ocul ar syst ens,

as well &&tbtmm&bpgmémml @ocwibrcai nhdar skelledDdsagee wutt. forns can al so

o e AMen@D8s OrnebQURL WAl Ohuo Ol RURL LLTLS 5 ldieBE Saa Bl N GOT AN S,

| ubri cants, p?astl ClzZers, | avorants, i ng agents, 20
sugars, sve@@tle'neérgsentgyamdzlse eérfelcmlrygtky@hmmees1tlﬂ+¢@|5uelq>rn§fmbm not limted

to, watger, ti_ll'x:g gcpzf\%ogggng' Io’neetif."&réqJ am@bies ofl bhiologh cAy GRNDI nation

t her eof . e conmpoun n npositions of the subject |nvent|on are
usef ul forcheadfatlst ecthve ﬁgﬁpéal TN Fhote defi Eaaty)o5ciPsAge 9Bitagents to

any ani nal frnsN6t Wdiinge Ppitsy3@bmd i dlrn 86 4ciRiEESrealI@B a%e Ghibgkens; nmamal s,
such as rodents, caws dogs, cat tes,, ,and particul arly
humans: anthitfisstid. a‘ﬁﬁg ‘gﬁt |S$a"ﬁa]f’f‘i’%l ﬁ?’g@s SRI4RE atd'ge(fﬁge‘f%lrc del i vering

chem cal | yefi®ecbs ol ogi cal |y actl ve agents that would otherwi se 30 be

destrayed or TeRdSredel enp ALLECId SbYandiLlonapRgaNNt er ed Defore the

active agent reaches | zone e area In which the active
agent of tfasidétateethpe Mﬁyﬁgwt ¢pHrpiodogiraddyr ard sden)caklyy acthi t he body

of the Ja%e\l.\@smﬁa%@@@lfﬁv %%}éwﬁatréﬁlsgﬁl dubivhgedn they are

adm ni stered. Particularly, the conmpounds and conpositions_of the present
i nvent i on i@taEagaeganal, ?PWPPW%WPHF%Q]Q LAGr2RIOPCageitt@l especi al | y

t hose thatvagaﬁslnqtuceésllnqruuhysn@fﬁl lyafieddrnal abirtragerhdmgse for which 5
inpro d deliver é i s.desi 05|t|ons co Lisin the conpounds and

The .co
active ag}’é‘ﬁfgt d EIPH?‘{E)F"“ﬁ’tHg:rSE‘ TOUAY 819 T08 RGenTE sel ect ed
bi ol ogi calwedysaensagndsing &hei hl:qr@a@edim)rbalrmn-ved bi oaval I abl lity of the

active agent CBQJ&HEGQnEQ fgi%gnkéﬁlaagkofhclude any one or combination

of excipients, diiuents, 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 biologically 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 otherwise

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-



10 of the active agent wi thout the delivery agent. Delivery can be

i nproved by delivering nore active agent over a period of tine, or in

del i veri ng saonsesagent in a particular tinme period (suebrasoeseeffect

qui cker or del ayed delivery) or over a period of time (such.as sustained
del i very). fBl%ﬁ'ﬂottﬁ’éf"hé‘ﬁ‘bdéieme 8fimiHe tsredentPar hv@HEoH: i $% nethod for
the treat neRbmpsuidseURAtdAPoOit Prdi S£AIR Prefdit ARREMMIONTara wdegil ed

physi ol ogi cal effelct, such as those listed in the  table bel %\[ﬁ/’ in an

ani mal by adfi ATEter ARG RS ERD STt YD RIGPTS 1 HEPHFEREt SPavet'Pbn. Specific
i ndi cat i ons afern@&cbirdenagant sr20 ycaa berbhbuad dm thbse Poysigicans' Desk
Referenc% (%%t pov%%. de%Q‘QeOI, iI\/le &jsg%la Econom cs Conpany, Inc., Mntvale, NJ),
which is™ hérérn |ncorporé’tea y reference. The active agents in the table
bel ow i ncl ude t Héier campddgd oné raagpensing rheaetdinponndndndpatisrehyl| ene

gl ycol - nodi L} [ I 0451 1 325 30662 Active
Agent Di seagggrg%%%lgkég%%l\%gfcéf tE% f%%%t]&?\é?o%.ﬁg?%o%% kylsc(r?g uding G owh
di sorders BaheFFegr BRPHPHSPIDHESPAGIY ipetdiBicAanteh Gt RficREh  hor nones

(rhGH), bovibigavaa1aRk i O LRDARS actiék RYeht NEom@LOM ¢b RELIPNASat 95O h
hor none-r el easi ng hornones. Interferaons, includi ng a, Vi {al i nf ection,
includi 1§ 8Rd™RF 26hi Bhiad RanBePUhdHukEH BTYFY 287 % 0sPE 1T FRUKI n- 1
i nt erl euki nb2. infiroakd | ki eelli-edringanesr ackhselldgenti svalrudi peripar 6£ ne,
Di abet es bogi ne, hurrand land human .reconbi:nant, opt i orial Ié/. havi ng count er
i ons i ncludlﬁ@f’ or in delivéring 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 Ancther 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 is
herein incorporated by reference. The active agents in the
table below include thelr analogs, fragments, mimetics, and
polyethylene glycol-modified derivatives.

25

30
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zinc, sodium calciumand ammoniun insulin-like growmh factor, including
| G--1. Heparin, including Thronbosis; prevention of wunfractionated

hepari n, WA F2¥bagul ation heparl noi ds, dermatans, chmmswaom, | ow

nol ecul ar —we-ght—hepari-n—very N— D rin—and ultra

| ow nol ecyll ar wei g’h‘f"”ﬁeﬁ‘é‘?'i‘tn Cal ci tonlbﬁse?sr?claﬂ' B2 lostleopor osi s;

di seases of the eel, porcine and hu
naturetic e oné q
Di sease apd Physi ol ogi cdl “Ef

To prevent hgraf tgroefldtdmanes centdier
gastritis rE&&Eﬁ%ﬁt'ﬂﬂﬂa}?&' P& N DS 4
(to lower| cholesterol) Gonadotropir
hor none s{PfAimence ovRFHhti BAYLINEOKyt oci

bone Erzyﬁﬂef:opm etin Angma Atri aI'
' \cti ve Agent

ant i bodi es*

; erosive

| est erol

ction (to

mul at e

|géns
Sonatostatln Bl eedi ng ul cer|;

A\dr enocorticotropin H gh chg
rel easi ng Ovul atory di sfun
n Labor disfunction (to sti

contract i pgsgwth Bdbiéhed,NGnBASJHABe Fiegul ate reproductive
rel easi ngihormgne; follicle fé{gct lonj|stinmulati ng hornmone d ucocqgrebrosi dase
Gaucher df $E3% (‘Pﬁmm?ﬁast ‘aB6PYZe | i popr ot ei n)
hormone-releasing hormones.
Interferons, including o, B Viral infection, including
and vy. chronic cancer and multiple
sclerosis
Interleukin—-1; interleukin-2. |Viral infection; cancer
Insulin, including porcine, Diabetes
bovine, human, and human
recombinant, optionally

having counter ions including

zinc, sodium, calcium and

ammonium; insulin-like growth

factor, inciuding IGF-1.

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

Atrial naturetic factor

heparin.
Calcitonin, including salmon, | Osteoporosis; diseases of the
eel, porcine and human. bone .
Erythropoietin Anemia
Vasodilation
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Thr onbopoi etin Thronbocytopenia FilgrastimReduce infection in

chenot herapy patients

rejection
or Ast hmg;

vsgpe9ssi n Bed- wetting;
al |l erqies

Prost agl andi ns Hypertension
antidiuretic
di sodi um chronogl ycate) ;

vanconycin

(DFO) Iron
t he

including its fragnents.

Cycl osporin Transpl ant

Cr onol yorssm@rsodee ( sodi um
Desf erri oxam ne

over | oadrctRae addentoi d hor nbneD{feEHy, arbtPbegpbobBiisaldi seases of

se and Physi ol ogi cal

bone -1
Ef f ect

3 V[)01/325ggf£ /11 S00/ 300
Antim crobials, includin

Agent Dise

i ncl udi ng gRB¥M9I=ARSti biotics, anti-bacté&rfedtdopositive bacteri al

and anti - f UERcIRIE T S YL PosSTtive
[ [ [ and

thereof Vitamins Vitam n deficiencies
Ost eopor 0SSl skEadel S at endronate

and cyclic

ost eocl ast

5
i ncadr onat &

peptidal antibiotics,

T3 W ent TAGEET Fydddby; 11
I ncl udes “daptomycin and a
cB&Fhosphonat es, includin

etidronate, clodronate,

For exanpl e,

one enbodi ne

BIddHHEONALE,; BESHase; 1h
pam dr onat e, ol padronat e,
h#2Y*th& present invention

met hod f or
adm ni ster

pPi@adasB0imhipatopnt sufteri

NgIdg om of susceptible t0

D2  Active

| nf ecti on
nfection

popept i dal
hal ogues
J

ahd

bits

is a
i abet es by

jﬁ?—FHSHLFH—aHdvaP—LeaSP—GH9—9L—Phe*€kdeL+¥§§¥~a§enL—Go ounds of
the present “FTRASHPFHIEOESPT W ng admi hiEth SPPHFESERE i e’é\gentngresent

in the

cholesterol)

Gonadotropin releasing

hormone

Ovulatory disfunction (to

stimulate ovulation)

Oxytocin

Labor disfunction (to

stimunlate contractions}

Leutinizing-hormone-
releasing-hormone; follicle

stimulating hormone

Regulate reproductive

function

Glucocerebrosidase

Gaucher disease (to

metabolize lipoprotein)

Thrombopoietin Thrombocytopenia

Filgrastim Reduce infection in
chemotherapy patients

Prostaglandins Hypertension

Cyclosporin 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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conposi tion or dosage unit formis taken up into the

circul ation.

The

bi oavai | abj_| % of the agent is readily assessed by measuring a known
phar macol O&II d‘ i<§f‘,t| vity in 10 bl ood, e.g. an i ncrease i'WTBIS@Qﬁ!(@I otting
ti me causedby lchJCoE I’"Ia, L] —decreage ID"EI é.éé léh&LPH iéla”_rT vel s caused
by calcitonin. Alterlnate y, the cirqul atfng evel s fﬁ?h% active agent
itself cah be nmeasured directly. -19 WD 01/ 32596 fepPt| JS00/ 306623
DESCRI PTI ON: i brleb Ak, CRREEh dalVie OO VEE "i‘h?ed@fonT ShETWRY a%{rpﬁs illustrate
the invenfion without Ilimtatign. Al parts are given ée unl ess
ot her wi se| 2PHthiCiiEd: aptpr B?‘b‘i?rr’r&&fsecumﬁﬁbh"& Pactesidtant ‘{t]}H“NIVR) anal yses
for the tanpatds rhigdiedgbetHwgiaine conducted on a 300 MHz Bruker
spectronefer usi J9 dil:met hyl sul foxi de (DVMBO d6) as the solvent [unl ess
ot her wi se| PRt caFed Y Exanpl e 1 - Qonpound Preparation Preparlation of
conmpound lbadoctrEesidm hydpopeweided. 82 g, 157.2 mmol ) was groundijin a
mortar un{il-p e . added tola 125 nL Erl enneyer flask |15
cont ai ni nbg%%_ Lﬁ%’qgfg %lpr%tg%l sul foxide. The resulting m xture wag stirred
for 5 m npeesibigties. ndchneluness 35|g (39.3 mmol)  of
2' - hydr oxyagetMRenosR: was1esldad. The mixture was stirred an additional 15
m nutes, after Wmch time 5.39 g (2541 mol ) of 4- (brom)methylﬁbenzoic
acid was a °fThe reaction was 20 §tirred at room t enper at ur e {f or about
f our hour >vmnslnlsl 'ed water (200 ni) wesmiaddediéxericResbrown regction
m Xt ur e, the resultinag——solutionlwas—cool nrl t o0 - G- Concentrat ed
agqueous h/a’r?ﬁf’rﬂSBPPléaEf& d e digded uﬁ’fF‘Fc’Roﬁgsbﬁﬁd EA%St Sol uti dn was about
5. The repaldridrpnavé, divadreaddesct ed | Bysedsef;i [hnitiiteanocarebaleskygtal | i zed
from 50: 5p_(£1,hal %: tar) iq give 3.59 g (52.99% of a light brjown powder.
Mel ting p:)?é\lt_:lb’ %g ‘?f%?)% ‘Combust|i on anal ysis: %C. 71.10 (calc'd),
70. 81 (folpenidrypate, Tippdaenate), 28d 25 (found). 1H NMWR
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 biocavailability of the agent is readily
assessed by measuring a known pharmacological 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 d

irectly.

-19-
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Anal ysis: (d6-DVBO): & 13.0, s, 1H, 8.00-7.97, d, 2H, 7.64 30 7.59, m 3H
7.55-7.49, dt, 1H, 7.25-7.22, d, 111; 7.07-7.01, dt, 1H 5.33, s, 2H
2.54, s, 3HWO®G23® 01/ 32596 PCT/ US00/ 30662 Conpounds 6BCT/6Sw/sede 64 wer e
prepared by thls met hod using the appropriate starting materi.als with the
appropri at e IO QP (TEE| SREFERREDIMBARIMENTS\| t i ng poi nt: 91- 94C.
(COTTFUSBI) On8 28??&|eygi)>§low%ﬁg &%n@aleéCﬁl@xsd}at&%h@hxﬁ@ﬁﬂéﬁ,wz.%ﬁ‘ﬂouﬁH537 o d.
cal c Qun Ana S

2H, 7.0, d, “2RETAIE™- Al%Hpé”f«:‘“'so 218, 9’213” éYZ“'eltg t ‘é‘ﬁesé T‘*‘Fr"’ﬁsezH 1.5, p,
2H, 1. 35, m:.n&td;atladOS t, 3H  Conpound 62: Ml ting point: 125-129C.

Ceale ) 35, 0a” (Rotamycter ARt s Seofune R et 1) £ o

d, 2H, 7.02the copouddQlisted Halo@ wxe gon@idtedonR 300 W Bxuﬁer p, 2H;

I's. p on ede Sfonl bl SipCORUAGL 1 HELdd MBYBOLAL: 262285 aabUS On
15 anal ysis: *%6C. 69. 06 69. 32 (found); (calc'd), 7.97
(found): 1HUNmSAﬁ5!1§ﬁ§P§e Pel%’-qarVBe)) 8 12. o s, 1H 7. 5 d 1H 7.4, in, 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, in, 6H 20 Conpounds 66 and 52 were al so nmade by the nethod used
to preagre Compound 1, replacing 2'-hydroxy-acet ophenone with the
conpound | i Ex&gplienl paf edbhpsest Poépdyahtéowl ), and 52 (salicyl am de).
Conpound 66: MelgtL0g Qi nt. O-2adf4 Combustion 25 analysis: % 73.67
(calc'd), 73.70 lc'd), 5.22 (found). 1H NMR Anal ysis:
(d6-DMSO): 5 13 P@’tasswmlhb/dﬂmg'ﬂe ¢i8 - SZHQ,Y-'LS?Z troPHwa®, @pundnin 24, 7. 01,
In, 2H 6. 93, tdB uljdel %O&gere% %kten Q‘&H@QUM SQZSWtE'r@gnrM U g1 0642- 243C.
Conbustion 30 anal ysj s 66 (calc'd) 4 (foundy; %H 4. 86

(cal ¢’ d¥? 4cyHadnbphd® m% 511113“('@&]5&187"1&& 78T}(€f (:F&ﬁt]}tmﬁHml’ztiure

was stirred for 5 minutes, after which time 5.35 g (39.3 mmol}

of 2’-hydroxyacetophenone was added. The mixture was stirred
an additional 15 minutes, after which time 5.39 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 mL) was added to the brown reaction mixture, and
the resulting solution was cooled 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: {(ds~DMSO): & 13.0, s, 1H; 8.00-7.97, d, 2H; 7.64-

30 7.5%, m, 3H; 7.55-7.49, dt, 1H; 7.25-7.22, d, 1K; 7.07-7.01,
dt, 1H; 5.33, s, 2H; 2.54, s, 3H.
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WD 01/ 32596 PCTI[ISOQ 30662 N MR Analysis: (d6-DVMsSO): 13.0, s, 1H, 7.97,
d, 2H, 7.75, dd, 1H 7.64, bs, 1H 7.62, d, 2H, 7.56, bs, 1H, 7.44, dt,
1H, 7.17, WOMRBESSG 03 t, 1H 5.35, s, 2H 5 Preparati ®ETASg®ApRound 2.
Pot assi um hydr Qx| . O 17 I round.in.a_ nort unti |
powder ed, then%é8§§%4%o%§'l% ﬁgdg?é)ﬁﬁgﬁ?%alrégkby cn%qﬁfsarl“%‘fhr?? 80 nL of

di net hyl su$frgxitHe zprtoprbdte stBotBrammekyriagfs watkecths apfhernieseal ting

m xture wage stdihefadddia48. 10 mnutes, heating slightly to 35C. The dark
m xture was treated with a solution of 6.94 g (40.7 mol) of 4-

(chl or onet hyl ) Gempennd #3i-d el t30¢ poiph : dP et digl Solmboxiibe.  The reaction
was stigregd at sgomdeanpergs urs £0g, akub 1o, AQYL Ssy.Agi ghfication with 4%
aqueous hy rochiofi ¢ acig cau{sceé 1%) a soIL;:lld( 0 ggve Hop.% $ e solid was

col | ected byalfd'ldt r a8 i 28 foulRdlcr Y6 tNMR Rralysdrs:f r (de-oM89) : &ci? dt.ebset hyl
t-butyl efher/Rexanes, .apd,fl ash,.chy gmato phy aUsi ng,,70% hexanes/ et hyl
acet at e/ 10012'ce7{'|gé %’ci J zéo’el(ﬁa%!f %’g)VeEégin%oEﬁg' Zé'agﬂé %/\/hil]'t)é’ solid (1.10
g (11% vyi e2nt) . L VBI td,n@Hpol 1it,: p1983;19885, 20 GHbustS,on, adthl ysis: %C. 68. 85

(calc'd), 68.6 found)., %1. .4.95 (calc!d), 4,82(found). 1H NVR Analysis:
( d6- DVBO) : 122M,° ,dd : @%H@f‘gsﬁ’“(fﬁ\;‘ 7?%27 1&?’ (gH; C‘?’.“%‘i%tld’,n 2H, 6.95, dd,
1H, 6.83, ahlyslds: 6.%48, 60d04 i(dal6'dQ, 6dt 91 lifoubdlB,%Hs, 7286% 25 Conpound 79
and 59 wer repared in the sang manner as.in Conpound 2. Conpound 79:
Mel ti ng pof?ﬁqfc Bhe e é%??fﬁfi’t’i dh““&n%‘i‘%ﬂéﬁ%?-fyddﬁgg‘.‘%@ ’(ga]rzc“od), 65. 53
(found); 9%, 3H157.4,cal, c2d),7.9200a/ faound)QL,1H, \BR: Anakyss s:36;d6- DMSO): 6
13.0, 30 bs,,.lH. 8,7, ,bs, 1H..7.9,.d, 2k . 7. d - 6.9, d, 1H 6.75, m
2H 6.7, mf'zfllq; by 4l de 77 iRy 2§:o?~5.'n?'1%1?' 41.'%,8'&5', 2'%4 3.85 dd, iH -22
WO 01132596 PCTbhisiid3 @86 2MelEdnpopmicht59: 6 MASCE ng Qoabustickb4- 7C. Conbusti on
anal ysis: %, 70.31 (calg' ' d),, 70.18 (fqupd),. %L, 4..72 _(galc' d), 4.83
(foundj)§ 1?4“"&1R7§liha|%§/c§:i S:S'?‘%ja‘-cﬂ%édﬁ:' Bglgé.jo‘,f““d" e 767

(calc'd), 7.97 (found):; 'B 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). 'H NMR Analysis: (dsDMSO): & 13.0, s,
1H; 7.97, 4, 2H; 7.57, d, 2H; 7.30, m, 2H; 7.01, m, 2H; 6.95,
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). ‘"
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bs, 1H, 10.5, s, 1H, 8.7, bs, 1H 7.9, d, 2H, 7.6, d, 2H 6.9, 5 d, 1H
6.75, in, 2H 6.7, m 1H, 5.9, bs, 1H 5.0, in, 1H 4.1, dd, 1H 3.85, dd,
1H. Prepar aW®#/@$%6conpound 3. 10 Conpound 3 was pur chasedrismmdsancast er
Synthesis Inc. (Wndham NH) Preparation of Conmpound 6. 15 A 200 nL round
bott om f | askMRe@adlyai ged dariM$011. @ 1§. 04 s,eO,tHi, V)., powtter @d7potdassi um

hydr oxi de a f .di_net hyl f ax Thi XLUr e stirred at
roomtenpergﬁu%g%fllérb% 15 m;t%\s/' 2- %Jlen? yps}ﬂelrllgi E¥. 16" g,tl zqw V.) was
added fol | oed’4 rﬁ‘reélﬂat"felo)? by, dddi $i¥n éf %Péhyl 7- br onphept anoate 20 (14.6
m., 1.5 equiv). The resulting solution was stirred at roomtenperature for
1 hour. The reaction m xture was poured into 200 nL of distilled water and
extract ed wWPEPRaFagienpfcompountt Byl ene chl ori de. The conbi ned organic

layers wer edt h_?_@d&%@ﬁﬁh mafbmreer(aamdQZS:lm g&elia&%rmf Yinagd
concentrate hi s ssol ve of aqueous

ot hanol - SBPFLRI SBFL PRy AT ki dBer 20at b @ 325 8 ASTIRKFIAZLARE t he
resulting sohtiindhgwis mheat eiimféﬁh:ﬁD@uﬂ.ﬁbxﬂid’]auﬁSS Skhe nMxtuteolas cool ed
to roomtenperatur nd he_nethanol aporated, . The 30 agueous |ayer was
extracted vr{nB? altfﬁgo T étﬁn ml ¥f1 %St St % % concentrat ed
aqueous 1hydmomhiecsr i Eeaﬂﬁ]nd sﬂ_ilﬁltlﬁqttﬁmscl ayehevm'kemiitaﬁfeedaw th ethyl
acetate (2 %( 259 0662 filtered and

. / 0
dried to gi v’éeafﬁd w%)?h SBJelﬁtzjﬁnoxyp%éq yP) ﬁFgT I‘llﬁe (t%/%m c acid. Aslurry

of (2--benzytlmbgrphenlyylg)bbﬁ'zmahe@taambw B iod @methg,l S8 froxdty, 150 nlL of
ethyl al cohele 2RdcAa0 AU Of1:hab! 20 SedleaGkudBs Rl sded-and placed in

a Parr autoclave. The reaction vessel pressuri zed to 100 psi with
hydr ogen. TR@TsSy xBefrdE fhaatian wikh 4t aSB@'JFSoPYEVO‘F’P&@FéC aid partesdi um was

filteredsand dd1adf tbtdedbopOnaast sauliadwhd idctie LR edUGlatasn.
Recrystallization from ethyl acetate/methyl t-butyl
ether/hexanes and flash chromatography using 70% hexanes/ethyl
acetate/l% 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), 68.60 (found), %H:

4.95 {calc’d), 4.82{found). 'H NMR Analysis: (ds~DMSO)}: &
12.96, s, 1H; 9.03, s, 1H; 7.97 d, 2H; 7.6, d, 2H; 6.95, dd,
1H; 6.83, dd, 1H; 6.78, td, 1H; 6.70, dt, 1iH; 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: (dg~DMSO}: & 13.0,

30 bs, 1H; 8.7, bs, 1H; 7.9, d, 2H; 7.6, d, 2H; 6.9, 4, 1H; 6.75,
m, 2H; 6.7, m, 1H; 5.9, bs, 1H; 5.0, m, 1H; 4.1, d4dd, 1H; 3.85,
dd, 1H. '
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a pale yellow solid. The crude material was purified by 10 silica gel
chromat ogr aphy usi ng 30-60% et hyl acetate/ hexanes as eluent to give 5 g
(42% of (Ypor@’a?sﬁﬁyphenyl) 7- oxyheptanoic acid as an ofPCTHSMY86Eo| i d.

Mel ting point: 47- 50C. Conbustion analysis: % 65.53 (calc), 65.12
(found); %1 TEoBpotnd|59):, HelBAngfpeitd):. 1EA=NB: mwsai@) 15 238(found).
1H NVR Ana d ) - ) s,l S, H ,89-6.86, in, 1H
Rl L%(azl,y%lsﬁ 6%@'\/59 31 (cha%c a3 70k 'I's g md) 2% %Hl 200550 Lt
in, 6H. 20(<F#Je€p&‘ﬁatﬁoﬁ13 difowpo&Hle‘?R Ma’:bm@lm ﬁémwsﬁbtt&mlﬁl sk was

char ged W bd, 22:1:910.§3 s, eal} Vo )7,0hs f reshhyogrund; peteassgi wa hydeoxi de and
100 mL of di rrethyl sul foxide.. This mxture was stirred at 25C for 5

m nut es® C3t édtiol - (I54 etil. P wHY 2ddedP¥oltfiowed 28 i Hiredi-dtel y by

et hyl 8- bredapact;asoss e dd341®2g, 1 equiv. This dark brown sol ution was then
stirred at 25C for 2 hours. Distilled water (100 nL) was added and this
solution was heated to 85C for 2 hours. The m xture was cool ed, acidified
to pH - 2 with concentrated agueous hydrochloric acid, and 30 extracted
with ethylg %%?Egm(:ﬁ;p %%ggm%)s The conbined organics were dried over
magnesi um he solvent evaporated. The crude materi al
was put?fied bﬁOmEgrm\Fb%YPSZE}%hF@F? [frspolauBeEer sjynthas el Inghr omat ogr aphy
usi ng 30- 6pfoRINAM| mpet at e/ nexanes 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:
%C. 66.65 (calc'd), 66.65 (found); %1 7.99 (calc'd), 8.10 (found). 1H NMR

Anal ysi s: lgxcgg ?E!-Eg’: o; &gigoﬁii ¢lH 8.8, s, 1H 6.90-6.86, m 1H
6. 80-6. 76, =2.21 t, 2H 1.75-1.66, m 2H, 1.56-1. 29,
m 8H. 1530rrpounésm0 g5 rogad lgfztoanﬂla@& wes ecl@lrsedpﬂépaiiédl tgy {410 this

met hod usi 1Weo§p&m&bét;?ot§fs§mxh ﬁﬁ;d%&?éé %'nﬁ 1@%0H@ddi4netN9itl ng paint:
64- 66C. Co ustl on anal ysis: 2 (calc'd), 61.32(found); %H

6.16(ca|c fﬂ, foxide. This mlxture was stlrred at room temperature or

minutes. 2-Benzyloxyphenol (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 into 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 agqueous methanol. 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
30 aqueous layer was extracted with 150 mL ether, then acidified
to pH ~ 2 with concentrated agueous hydrochloric acid. The

agueous layer was extracted with ethyl acetate (2 X 300 mL},
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6.27(found). 1H NMR Analysis: (d6-DVMsO: 8 12.1, s, 1H, 8.75, s, 1H
6.90-6.87, in, 1H, 6.81-6.68, in, 3H 3.98, t; 2H, 2.51, 15t, 2H
1.98-1. 89, rWOlew@onpound 35: Melting point: 77-80C. Comouamsénmasszanal ysi s:

uC. 67.65(calc'd), 67.40(found); % H: 3(calc'd) nd 1H NWR
Anal ysis: (dBLIOREe) 2% £11e to581vg41%9 %?6‘.(2813?“75’:101"21@9& L} ?’23’ 2H, 3. 74,
s, 3H, 2.23 hdptaBilHcidi.72-1.65 m 2H, 1.53-1.48, in, 2H, 1.39-1. 29, m

05 20(cal o' dy. 68, IoTSunE) (- oepe PRl - ey RS BLE O,
Anal ysi s: (d@r D¥B@yol) 8132 1¢; of, etliyl ilccgnols and;15p. 8%, 0% pallpdignse, dd,

2H, 4.04,¢ ” andM b1 deed i Mutb1dvd 0, o 2H, 1.55-1.48,
m 2H; 1 45 1. 37w2§ &egamds 3 l_kil e,% in'a P%F'r eroun?j 92: Melting point:

107-8C. , Cortrisitiion V%ﬁaﬂm%prwu%e%tq dAPcrH) wigh mginopsind)theos: 7. 74
(calc'd), szgi(tfuggﬁggs séﬂ%ZHné‘%ﬁskér 1(7dE<0B_l\§O) Tit1§ p]aglgdlzgx?’wago 2H, 6.95,

in, 2H 6.8 , 7 b, 4H
1.55, p, 4H fEtered and ke Lidsrare mngemea@e;se PUB/le@@ @@eegct @npound 98:

Mel ting IOOI “é afe- ]JQow@&ﬂl@t'%%th!%a%er‘i@l B3 Ea@r:(ﬁ%'dcb ), 62.81
(found); é) (calc'd), 8.17(found) 2 (calc 05 (found).

1H NMVR Je(hal %J{l§a ‘(%116 NG togganby (isigg %50? %‘H‘Yl aci‘iﬁ*tefhaﬁanes? 1H 5
7.03-7.21, mas et %o Blvé“‘ﬂ, g2{42%) bf Fhylrbdyphefiyl¥i- 1.22- 1.55 m

16H. Alternate Pr aratlono 10A50 Erl enneyer, fl ask was
char ged wi t 98§ ‘I() aetd 3 S?H%%Hg% %Sﬁcl)f‘ass%ﬁ%hy%l onqge ‘g}’nd 400 niL of

di et hyl sué.o‘mm dmmbirmfonmaxiwsaswass;@t icbL 8%l @hleponast.eppefaindie for 5

m nut es. y no qu dde nd fol | oned
i mredi at el yaﬁ{} édgf CSﬁ t%ﬁ ?f%mﬁi? m)’%l)r'%ﬂgl’loaztﬁ qi%l U37.6g9, 1.2 equiv).
The resuld i nggsg@buid)an Wasnmatmrarl@dlat femsog Arperat oy es f aw; 28 hur s.

s, 1H; 6.89-6.86, m, 1H; 6.80-6.87, m, 3 H; 3.94, t, 2H; 2.21,

t, 2H; 1.72-1.67, m, 2H; 1.55-1.25 m, 6H.

20 Preparation of Compound 7.

A 200 mI 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-bromooctanoate (34.2¢, 1 equiv). This
dark brown solution was then stirred at 25°C for 2 hours.

Distilled water ({100 mk) was added and this sclution 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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The reaction m xture was poured into 200 nL of distilled water and heated
to 80C for 3 hours. This mxture was then acidified with concentrated

aqueous hYRYERAP6ric acid to a pH 20 of approxi mately RCTASIRSH662 NI te sol id
precipitated. This solid was [solated_by vacuum filtration and allowed to

dry over nsr‘d'H‘Fa agst 58??1"[‘%?&%‘1‘38{‘%%5’1% vACS. SThe AseER FHITSKAR®T hen
esterifietedpglneact i mget desiceddpraticd whg tollecfedrehbBatitiecand 5 nl of

ool od and St Pasibd oo nrhy P ot SR ISR st atifr Tagnes um

sul fate, fodfd-ehetk asta;dlevapm‘latlﬁgl pdidtgi v&D-telaec neChybussioar in quantitative
yi el d. The crude es h ol 150 f nol and m xed
with I g ot" éf/lpall d| YJ??S gc?l vé@édgggtsrsbgrflouw %QBOQ;m@)%ture was pl aced
in the Par(caadt@c) aueo Tftaxrfdeact’imnmn(es&ebsw\as (dheomspn ess uri.zed, to 200 psi
wi t h hydrogen he h m xt yre rred 0C.for 18 hours.
The -26 ’0?/%25596?ECF§){%S&#§0€BZEHD£ #aeq f"allgtgx g& ‘off and the
filtrate coficen? at,e@nt ol.Ji-1e66han, débenlzySIGaﬂ.eZ:B,pmodth The met hyl ester
was saponi fi edﬁ&&;&gl %049 £f spdigyn , g&déa(”&!eg&afs%op Hegmghanol, and 50
The 5 so

m. of water. ution ‘'was’heated to 80C for one hour, and then
al | onel t -hist pethad apbrerithet apperrsiake %i\?éithil‘gh‘tate¥helff1-’et hanol was

evaporated. Ancagdihizopal %q_@_lg} inpat &1 g4as. a@gﬁgusaﬂq, Q,ealy%qgeous | ayer
e

acidified with concentrat aqueous hydrochloric acid to a pH of 2. The
aqueous phd$e Hhs22 héﬂabﬂ)‘(tdr)acﬁe@%ftohnqn ét Hyf - tclerdeed) 3 x 300 nm., dried

and evaporéitzeqf%&cgl ve1l_; Ig,ﬁlR Aﬂlggra ot aeérb@ém Tgelé:rludgf rrﬂf .egi gk was then

purified by r omat usi ng 60 % e acet’at e/ hexanes,
as el uent st éHglﬁlf,QO’zE le @ (1&:0/6 Sdf-686%2mrh9t§r &(?ﬁhehox%ﬂ):oét%m c acid as
an of f15v\,h|g 62§0|1C§.8 Megd i g 2R point: 65-68C. Conbustion analysis: %
66.65 (calc'd), 66.98 (found) ot 7.99 (7cal c'd) 8:22 (found). 1H NWR
Anal ysis: - (d6COmBEPd 3512 Mglting Hging: g T7580%y  GompRstéoB7, in, iH;
6.80-6. 67,adaRys B 3c94,61.65¢Eh12-B3, 64,404 Foudd) B35 n:
8.33(calc’d), 8.37(found). H NMR Analysis: (deDMSO): & 11.9,
s, 1H; 6.96-6.85, m, 4H; 3.94, t, 2H; 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). 3 NMR Analysis: (dgDMSO): & 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-DMSO): & 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; 8 1.7, p, 4H; 1.55, p, 4H; & 1.4, p, 4H.
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p, 2H 1.53-1.29, in, 8H 20 Conpounds 5, 8, and 72 were also prepared by
this nmethod wusing the appropriate starting materials. Conpound 5: Melting
poi nt: 51-53®0i@3ssusti on anal ysis: %C. 64.27 (calc'd), rofnad@mpsbaynd); % H
7.19(calc'd), 7.00(found). 1H NWR Anal ysis:- (d6-DMSO): 8 12.0, bs, 1H,
8.80, 25 bs, 1H C@weong B85, Maltild p6idQ- 6‘5687°Ci n,C3usBi&d, t L 2H, 2. 26,

t, 2H 1.76}.6 sxé N, %%H 63k 1@%&{1@2&)! g5 égd‘%%}’eé%g ?cal A Conpound

8: Melting poin I on ana
68. 78(found)<ca%Hﬂ8 g3t ebicemd) ; %18, lezfmmd)d),lﬁHommoamabysu §: NMRI6- DVSO) :

5 8.8, bs : 2H, 2. 24,
t, 2H 1. 75%%12 3% ¥ %MQ% ¥ izgad; 4H 64 3, 18 i Bobung 72

Mel ting poi rt 0358- %O © ¥orBust inon 4H; 227 l\AD 8 1825966 PCH, UBDO'130662

anal ysis: %g 569..36@eal c' d), 69.12(found); %H 8.90 (calc'd), 8.89
(found). 1H NVR Anal ysis: (d6-DMSO): S 6.88- 6.85, m 1H, 6.80-6.66, m 3H
3.93, t, 2H 2.20, t, 2H 1.74- 1.65 m 2H 1.50-1.35, in, 4H 1.25, bs,

| OH. 5 Preparation of Conpound 12. Potassium hydroxide (10.72 g, 191.1

Mol ) was gnevdFhdtd BredMalkdbn WH kbhbm eped, then added to a 250 nL round
bottom 10 fm‘aﬁ!‘%—@—m%hyl sul foxi de. The resulting
m xture Was sti k¥ S30F Bk Brlapmenass flafh eeswhbadvedi witts 2879 gl4 (47.5 mml) of

2- hydroxyacetq@phan@@epmrad%asgmdiy@%wde k! oL drbyr 2408 g (957
mmol ) of et h%%ﬁ - br onooct anpate. The reaction was stirred at room

t enper at ur e "S‘ﬁlg hotFs Mitumgevwds Sfderrddtlt FOR™ ffSParatyigs fpout ed into
200 ni of dinstuddsed meﬂeerzylbiwmwxlrmst ed iléqellt;tm&swa&&e&%dm (total)

of nethyl en o : r ayers re hed with two 50 niL
portions of %%/g "% gﬁ%er?tggﬁg ?d a6 8?3@“&’1\,\%8? GHEGE18W" 1 i qui d. 20
The |iqdbPd WA3. @i:séo? vesfivh. Za‘hﬁLreﬁuldllogmutAqme«ws stsodiduat hydr oxi de

(1IN, 20 n) r¥&s adger e aRdel he Kegd ting
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 vacwo. The material was then
esterified by reacting the crude acid with 1L of methanol 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 mL, dried over magnesium sulfate, filtered and evaporated
to give the methyl ester in gquantitative yield.
The crude ester was then dissolved in 150 mL of ethanol
and mixed with 1 g of 10% palladium on activated carbon. This
30 mixture was placed in the Parx 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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liquid was stirred and heated (65C) for two hours. The reaction mxture
was cooled to OC, acidified to pHI1 with concentrated aqueous hydrochloric
aci d, thenVOMBEE ed-with 25 two 100 mL portions of et hﬂ’ﬂ"'&@@lﬂ%@ The

organic Iaé [ as gonctel t‘_regte(?dft teﬁea b{tlgﬂt y:el I ovt\_frgk The oi | was
crystalliz W hano ﬁen recr ys?a‘? % Shce with
met hanol : wates ybhe: @?berzmda@ﬁéepmdvht rret hyI ene chloride: hexanes (1:4), to

give 5.70 g (4 9 t l.Lg; | ting point:
71.5-73. 5C c?#%ﬁ?%ﬁlaaeﬁggss%% X%Lr%ﬂeg ‘9%“5’“3“(1? éfsa.bg%“ found); 9%

7.97 (cal chugrogdgs $9QumidpE IEWWNRIAI'?J‘ldy§pS“‘L f6v ) : Theg WD 01/ 32596

PCT/ 11890/ §Qﬁ§%on13a9 héate&Hto 7&0'58 fo@doné'“ﬁou_é 5§nd q:thenlhlonegiStod 1R
7.00, dt, . .78, p, 2H  1.46,

in, 4H 1. 321r rﬁt APbl@tCGﬁ!ﬂsamryrg O&vnlﬂtand-‘h?lmmha@oél ¥®S pr epar ed by

th! S net hadagtsaREdl NearRRREOPIdAlC166 &if bROwdBCWhs! fudeGOIROWRd 9 Melting
point: 94.5-9C. Conbustign. analysis: % C 64.85 (calc'd), 64.81 (found); %

H 6.35 (2491eoY) laBeBRErdbH Wil Weeéﬁﬁfmﬂ& AGRBOHVEIFEOFLPII (s, 10
1H), 7.58, adik tha pH 5:;f dt. gl o3 aﬁué_&;s @tasd Hjas/ tlen dxtribked 4ith, t, 2H;
2. 55, t ound 10 i_n | nt : 76 7C,
ConbustPonoehdl Seechee i aflo oft aLhed RO A e Hck 00k Al

6. 83- (cal ctaygetomageridloun@he cqumwﬁat(ememas PRBO P6)ified 68, dd, 1H;

7.5, d 1 3H, 2.3,
[ B i Pt it g, B

Combust i onaan%@l“f%s to ggiveg72 43 @chlt ') ofef &> (found) % H. 7. 25

(calc'd), Hydboxyphendih))octbhddRac2@Udtan 86 IMEQ: sofidl?2. @eltinglH;. 7. 58,
dd, 20 1H, 7,5, dt, 1H 7.15 d, 1H 7.0, t, 1H 4.1, t, 2H, 2755 s, 3H

2.25, 15 2Ppintige5p68°Sly Gompuspiomgnatysis: pniCoH6. GooABRAIAI71. Mel ting
point: 61-68Gs C(:Qam@)u Q. anal 9ssi(sa1d4d) 64. 2725 (Foahg) d), 61.69 (found); %
6.66 (cal 91; (l:!I)M’R'Analys(ifsoun?o}Is DD:/IJ-SF(l))NNSR énallygl *In (dolel\éB’O)m 86 150
6.87, m, 1H; 6.80-6.67, m, 3H; 3.94, 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. Combustion analysis:
%C: 64.27 (calc’d), 64.26(found); % H 7.19(calc’d),
7.00(found). H NMR Analysis: (dsDMSO): & 12.0, bs, 1H; 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, 1.76-1.67, m, 2H, 1.61-1.52, m, 2H; 1.48-1.40, m, 2H.
Compound 8: Melting point: 54-57°C. Combustion analysis:
$C: 68.55 (calc’d), 68.78(found); % H 8.63(calc’d),
8.43(found). *H NMR Analysis: [(dsDMSO): & 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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25 br. s, 1H 7.13-7.30, in, 2H 6.94-7.02, in, 1H 3.98-4.02, t, 2H
2.17-2.22, t, 2H, 1.65-1.72, in, 2H, 1.28-1.52, m 8H The follow ng

conmpounds wewoemsk®e prepared by this nethod, replaci ng perusonsoss:

2' - hydr oxyacet ophenone with the conmpound 30 |isted in parentheses: 18

(2- propeny| phehesiis; 2’6)3(259n3ﬂq31|§héqh)ol ¥3 .- 2A{f2ndtetiami:déphenol ), 26-29 (2-
hydr oxypr opi ne 2 yI I Yy e).and 2 01/ 32590
PCT/ USOO 30 ggl@%t h%x%lg?,Z 1(ljr} Xy- g@e gpihenlé')ﬁef @n%%sg)ﬁdsgl%ggnd 20 were
further puriétded rrbyltiolﬁJﬂﬁ éh&&)mant ogff;:aphy3usi ngH5026028t hyl 2racetate in

hexanes as thegselue 8: l.t bag ,ROI 79-81C. Conbustion 5
anal ysi o O/cC gs7'3 ngsgi(‘ca]] 3%85 P?/E(%ur%g) & %% (calc'd), 8.77

(found). 3 H NWVR Anal ysi s: (d6 DMBO): 6 12.0, s, 1 H, 7.38-7.41, dd, 1H
7.13-7.18, m 1H, 6.93-6. 95, d 1H 6.84-6.89, t, 1H, 6.59-6.65, dd, 1H,
6.21-6. 28, m 1H 3.94- 3.98, 2H, 2.18-2.23, t, 2H 1.83-1.86, dd, 2H

1.69-1.78, M&M 9H. Conpound 20: Melting point: 81-8C.

Conbusti on ana|%b§31%hy5ﬂcﬁ&e( cad C?Zdb, B8..66mtd QURES ; g Bdndbi8h
(calc'd), 6,96 (f (f.ound). 1H NMR Anal ysis:

: A\: 9
( d6- DVBO) : %"Tfro“ng fﬁ“d?r%*z g*‘é’g d&ag)*ﬂa gg% BL 697 GWTERR 1H;
7.33-7.36, GtasK tbptFi0Be78A Il nf dibbrhgl 1l £éxids. t Th@HesRlibnd. ﬂb t1 ,néH;
1.66-1.75, Q int: '
Conmbusti on mx%s%?ssz%%é%% % ?B'Aajl Qggp %%gﬁzéﬁ oun%i‘}'g%%ﬂlg 90 20
(calc'd), 7198 frBahd)of Fahydrorya¢etgpbenyne 41a65a<(c¥e@unuymedmtem Anal ysi s:

(300 MHz, déoDMaeh: bﬁ21420@ gS(BS:HI'| mrfen 9, o§1et3a|§|1 SJbz%mogeta]rJdatZ 08-6.99, m
2H, 6.89-6.84, m 1H, 99; 2H, 2.20, t, 2H 7, s, 3H 1.75, p, 2H

1.56-1.30, e Sﬁqac%‘ﬁb(‘fﬁﬁds%re%ﬁ |rﬁﬁmp'6€fnfﬂera?‘6re7f°5(f’n9()6‘ﬁﬁﬁstl on 25
anal ysi 5 Yhe GGafGe (x@abﬁldii') mi@bud? wabopduthed Yrto 6.083mL (gl ¢' d), 6. 67

I)I\/E 7.45, 2H;
(found) Eﬁy%'gnglxy i%xd6 Ogciﬁg g‘lve %imeé ws}:lr_x' 3(?0 m% (total)m
d 1
of methylene chlorlde The organic layers were washed with
two 50 ml portions of water, then concentrated to give a
bright yellow liquid.
20 The liquid was dissolved in 25 mL of dioxane. Aqueous

sodium hydroxide (1IN, 20 mL} was added, and the resulting
liquid was stirred and heated (65°C) for twoe 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 (1:1), 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), 68.77 {found): %H:
7.97 {(calc’d), 8.04 (found}. H NMR Analysis: (dg~-DMSO): &
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2.92, q, 2H 2.42, t, 2H, 2.00, p, 2H, 1.05, t, 3H Conmpound 27: Ml ting
point: 68-69.5C Conbustion 30 analysis: % 68.16 (calc'd), 68.40
(found); oPOOMIEHR6 (calc'd), 7.60 (found). 1H NVR Anal yRCIUSPUBENVEO) : 6

12.0, s, LB, 47.54-7..465, H,./.13:,d, . AH, 6.99,. t, 1H 4.08, t, 2H -30
V\o01/3259§|§|P8‘r/T5T§£‘0/20567%”2dg2.]d§, l’q?zzﬁt'z?ﬂa,%tgﬁf"zﬁ %’7?;9% oH, 1.47,
m 2H; 1.0%8t,t18; FH09Conp@HNd2Z 232, Kkl BEng B8 Nt 285- 860, Gondiist i on
anal ysis: YCy66% 84utcals, dy, £9.59 (found); %+ 8.27 5 (calc'd), 7.98
(found). 1H NWR Analysis: (d6-DVMSO: 8 12.0, s, 1H 7.54-7.46, m 2H
7.13, d, 1H 6.99, t, 1H, 4.08, t, 2H, 2.93, q, 2H, 2.20, t, 2H 1.74, p, "
2H, 1.53-1.30, (Ompldndd.49510,111 3da Compaiendl1 29 prBhiddpypohid : 67- 69C
Combusti on _anal ysi s: 0 9% 71.22 (calc'd), 71.Q6 gfound); %1 8.81
(cal c' d), 8°62°° 49addy"e PRPRRREATSI FEFRS PRI ENEE) > 12. 0, s, 1H 7.54-7.45 .
m 2H, 7.12, GcomPdund.®9, Mbltidd pbif6: t94.8Hboc2. SSombhstZbh 2.18, t, 2H
1.76, p, 2H i 1-1.36, m 12H 1.05, %,4 3H. Corgpound 32: Melting point:
89-92C_ CofBAtYioii dn%fR5-8 () - 62 7 (Ed), ¥ 65 §63Pfound); %
o L oo Mo oo SR i1 g o

s 7.239, .ad, 1H, 7.45, dt,-1H, /.09, d, 1H, 6.9/, _t, 1H 4.00, t, 2H;
2. 20, 33 2%?91.%3‘,8'p,dd2|%“"175é'- f&??“fﬂéﬁf Engdind- Bodtnetti ng poi nt :
69-70. 5C. @ombusi, ad; 2(53nal ywi;s2.9€; ©5285 Z.aml ¢, BH. 65. 39 (found); %
7.89 (calc'd),_ 7.80 (found). 1H NVR Analysis, (d6-DMSQ): 6 7.27, t, 1H
6.67, d, 2H 3.§EFEopndAl: 33‘?%‘}“’@, PS%E%.%‘%,';?;‘ g‘?%‘,‘b“ztig? analysgs: 1 63, p,
2H, 1.49, B, c2H6.0940cd1cx2d), N§5 .84 (25ukDNPeURL .89 (callg’ d22, samal 23 were .
al so prepared by this _ nethod except that one_equjval ent. of the appropriate
al kyl ati ng ‘S8 - arfdl WRo QYWHzal B 96t * Por a2%i G hilir dxPdedtmer e used,
and thesi ntaf nedisgt adester 3. o0prax,puni fiad by NPLC.sgMadi gay Pressure Liquid
Chr onat ogr%phé/l}. Lisisngdet t%l, pcetate §19 and hexanes as the nobil e phase. The
fol | owi ng SOl Vent ~°7 Pr <87 2-5. Py )

Compound 11: Melting point: 44-4°C. Combustion analysis:

$C: 67.18 (calc’d), 67.32 (found); % H: 7.25 (calc’d), 7.26
(found) . 'H NMR (300MHz, ds-DMSO): & 12.0, s, 1H; 7.58, dd,
20 1H; 7.5, dt, 1H; 7.15, d4, 1H; 7.0, t, 1H; 4.1, t, 2H; 2.55, s,
3H; 2.25, t, 2H; 1.8, p, 2H; 1.6, p, 2H; 1.45, p, 2H.
Compound 71. Melting point: 61-63°C. Combustion
analysis: %C: 61.76 (calc’d), 61.69 (found); %H: 6.66
(calc’d), 6.59 (found). H NMR Analysis: (ds~DMSO): & 12.0,
.25 br. s, 14; 7.13-7.30, m, 2H; 6.94-7.02, m, 1H; 3.98-4.02, t,
2H; 2.17-2.22, t, 2H; 1.65-1.72, m, 2H; 1.28-1.52, m, 8H.
The following compounds were also prep;red by this
method, replacing 2’-~hydroxyacetophenone witﬁ the compound
30 listed in parentheses: 18 (2-propenylphenol), 20 (2-
nitrophenol), 24 (2-acetamidophenol), 26-29 (2-
hydroxypropiophenone), 32 (methyl salicylate) and 39 (6-
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conpositions were used: 19 and 21 (20% ethyl acetate) and 22 and 23 (10%
ethyl acetate). -31 i ~ 6: WO 01/32596 PCT/ 1800/30662 Conpound 19: Ml ting
poi nt: 58- 59@01@@$?busti on analysis: %uC. 66.91 (calc'd), ®6THw8mkhaund); %
8. 42 (calc d) 01l (found); 9N 5.57 (calc'd), 5.27 (found). 1H NWR

Anal ysi s: beBb)z hgdgomyrageygphegong by GoppEidsg 18| #nd 205vere 6. 46- 6. 52,
in, 111; 3 8@1—1*3'183 pulri 268 ba- LleBnnzahr&mat%'draﬁhﬁ@31Qg T5pe( BrheH, 1. 30- 1. 56,

m 8H, Conpoun |ting point: 115-117C. Conbustion analysis: %C
63.14 (cal ¢’ aa“)egaé% I(S‘SMPel dfs § %ﬁe S7U9BE- (calc'd), 7.11 (found); 9\ 6.69

(calc'd), 6.37 (é%)ldﬂﬁlﬁl e@zhtvs'sa Q%Dmbué&a74677 dd, 1H,
6.60-6.68, in, %6 o 2.26-2.31 t, 2H

t,
1.63-1. 78 i21¥#ts ‘cofbouhtt 8?2“:‘?\9@ F?n 3p(§|5nff°"’6’§‘)71%‘ @of’rﬁustl on
anal ysi s: %3ca®8 84 @cab clfbundb8. 84 E(Mmmﬂd)ysl%i {dPbvdd :(sakz.a), 7.08

(found); 9N 4,9 cd, 8 A i ( O: S
12.0, s, 1H>'6: 7’2' 67C% 1'1é\d 316‘(62 %9)6731% M By 9243% 3% “gdlyﬁ 5.0,
s, 2H, 3.87-638916.89, tOHH261399%.53, dd, A81: 6]2165138,7211, nﬁ, :maa 1.28-1.52,
m 8H. Conp | §1n9,p nt 1 u i sis: Y%
54.22 (cal cq;g)’éi é’?{ ing %ouné % %) gggc % ?1—174% oun )é N 5.75
(cal ¢' d)10 5m662iF duddy 1 334 mNW Anal ysis: (d6 DIVISO) S 12 0, s, 1K

6.72-6.75, d, 1"&0111%::@2& 2@) 63Mef’t1n§|‘}>oﬁxt45 @14BQC dQZom uk’tizz% 0, br. s, 2H

3.89-3.39, t, 63-1.75, in, Preparati on of
conpound 77 a"l‘ﬁéﬁg’éﬁerﬁq: p‘i@oaédtﬁaécfé)r c&?wﬁéuf*@uﬁﬂ)mﬁ# uedl to prepare the

free acid fQE:Hl@fd)QOﬁDwn(@oZZdPS'%RQ ihg QEQI&Q{)' ak e69 S(tf@ﬁﬁ Jng mpterials.
The free aci d of chlyngound 77 (10.4 8132 30 38.4 i ssolved in

et hanol (83§ 0. Ge™PRY61ed Qol%mlés‘n ff’?sad?ﬁm%dil%m de (3.80

m.) was nmjdedsofﬂ1ds m, 1H; 7.33-7.36, dd, 1H; 7.06-7.11, m, 1H; 4.12-
4.16, t, 2H; 2.15-~2.27, t, 2H; 1.66-1.75, m, 2H; 1.28-1.54, m,
8H.

Compound 24: Melting point: 110-111°C. Combustion
analysis: %C: 65.51 [calc’d), 65.47 {(found); $H: 7.90
20  (calec’d), 7.73 (found); %N: 4.77 (calc’d), 4.65 (found}). 'H
NMR Analysis: (300 MHz, de-DMSO): 8 12.0, s, 1H; 8.9, s, 1H;
7.8, d, 1H; 7.08-6.99, m, 2H; 6.89-6.84, m, 1H; 3.99, t, 2H;
2.20, t, 2H; 2.07, s, 3H; 1.75, p, 2H; 1.56-1.30, m, 8H.
Compound 26: Melting point: 70-71.5°C. Combustion
25 analysis: %C: 66.09 (calc’d), 65.92 (found); %$H: 6.83
(calc’d), 6.67 (found). H NMR Analysis: (d¢-DMSO): & 12.15, s,
iH; 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: (de-DMSO): & 12.0, s,
1H; 7.54-7.46, m, 2H; 7.13, 4, 1H; 6.99, t, 1H; 4.08, t, 2H;
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the m xture was stirred at roomtenperature for approximtely -32 WO
01/ 32596 PCT/ USQQO 30662 2 hours. Ethanol was evaporated to yield a
gel - 1'i ke WAP®BBE due. The residue was dissolved in dei ®TASHAMGRer (200

m.) and ex ggted thzezt4hyl a&gta}t%(ZXlgg g{, Resi ésggt ht\{I acetate

was renove y’ bl'o hg nlerQen throug reéc?lo The aqueous
solution wa&8-then |yophilized to yleld a white powder (6.50 g, 22.1 nmmol,

58% vyield). Meltin Q 0 sitiQ FABI\/B(pos) m z
205.2 (M + I—DM F\é”‘% ‘anm%ﬁ\nmsusé "?’d’é DO : b 7.09- 7.15,
m 3H, 4.02a4l9Hs: t%CZ H;9.8481cdlc88), t§9.238; (Aol 1. €8; 8107Tm 2H,

1.22-1.44, m. 8 epa on c.onpoun ssi um hydr oxi de
(43.28 19413 %Aﬁ&%?g F%Vk{ i X4 u?#? %M%§M ég é’t Ren added to
a 500 i EnHenmeeﬂ iG.asnk 245 ‘cmﬁs‘t,adnlmg 2599 ,mtof 1d; netosy| sul foxi de. The

resul ting. lr‘q);%(t L&rezﬁ/a?r sztol r(__edzlj on ;Hi_’ m n%ezldsgf&egov\%! ;?e1 yrrvtj?)027. 47 g

(201.8 nmo ‘oxyaceéet ophenone Rlaé 4 F'l onwed by
addition ot,58.7 g (201 9 mmol ) of ethyl 8-bronpoctanoate. The reaction was

stirred at r Oorﬁoﬂn%%?& agir eméﬂélntghggfnélo‘éﬁ Sg9oc2 t I%{L%EQRQH%angJaka orange

reacti on m x mL of di's wat er stirred
until &Re &6t utiloAzbéeslired) el Ear06( dbountd) 153k ndt-83) (s’ d) ea- 08r ange

sol ution ""3?0&99' ety tNg]Rognéﬂchg [ @@6 pRgé . lgh@n SamlgLfJ, i g h concentrated
y

aqueous hydrochloric 25 acid until a solid forned {&0 . The Solid was
%t RHN

col | ect ed BY: f1412r afli of’afe®Pediydtal § i%edtf rddhh 202 A -Water to give

38.08 g (6%, 84; af.78, sl aw soi-d.. 3bkId,i rllupq Mo, ¢2-3BC. Conbustion
anal ysis: % 69.04 (calc d%‘ 69. 10 (found) 7.97 (calc' . d), 7.99
(found) . 1H N e ipeepint : 58§0921§ Cobustipn EneRySiRE  1H;

7.52, db, &tk 764157 dcalJcHdﬂ €9,96 Qtounbhl; 097.19 &d1c2492,7.30 3H 2. 20,

t, 2H 1.78, , 2|—|1 1.46, m 4H, 1.32, m 4H -33 WD 01/ 32596
PCHV['TSOO/QGWHﬁg) H NMR Analy51s (de-DM30) : & 12.2, broad s, 2H; 7.59,

dd, 1H; 7.45, dt,-1H; 7.09, 4, 1H; 6.97, t, 1H; 4.00, t, 2H;
2.20, t, 2H; 1.70, p, 2H; 1.54-1.27, m, 8H.
Compound 39: Melting point: 69-70.5°C. Combustion
20 analysis: %C: 65.35 (calc’d), 65.39 (found); %H: 7.89
(calc’d), 7.80 (found). 'H NMR Analysis: (de-DMSO): & 7.27, t,
1H; 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 potassium 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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Compound 54 was prepared by this method using the appropriate starting
materials. The foll ow ng conpounds were also made by this nethod,

repl aci ng 2'wohgidesysy- acet ophenone 5 with the conpound | i gtesisdoRoss

par ent heses: 55 (2--hydroxy-5- rnethoxyacet ophenone), 56

(2- hydr oxy- 4- net Gonpeaedt bphemohe)ng paiwt 58 58- 59°C Combustion

(2- hydr oxy- 5, met Iace op | ti oi.pt: 71-73.5C.
Conmbusti on a%?’%gl s %r %% 2§%a4lcc;8gg8ﬁ{l]§3 I\'{%é 2%9((%aflg d), 69.98 10
(found); % H@166dX.c&l-81d)fou8dl6 {F:0bNT . (ca&tMJR Anal ysiosind | BOOH/HZ

d6- - DVBO) rl 1 Y4 d 1 Y4 ol (.21 H 7.0,
do-- D Zl'ln'ﬁt %n&ysis "kdﬁnﬁ?@) %sﬂrsﬁ &' m"%soe?a %I%’ 41 s

m 10H. éor‘rﬁbuﬁd‘*@‘ss' 5%I’i‘r| r;réj p%isrﬁ‘3 _9&0 - iﬁrl %@7 @?o?ﬁ)usfrtrl o 11%6anal ysi s:

%C. 66.21 (cahe' ¢, 2@6 9030(~f1(_)5|51d)m $aH 7.84 (calc'd), 7.54 (found). 1H NWR
Anal ysi s: (d6- DVSO) S12.0, s, 1H 7.1, m 3H 4.03, t, 2H 3.72, s, 3H

2.54, .5, 3H 2. 2fompoyndidl: 1Mglting point:l. 8351L1J6C. mCoBPEstESRpound 56:

Mel ting poi rétnalg‘ 5:104¢5G3, @@”bé&%fcl'eﬂ, @0 p8nptislg: 4 168387 (calc' d),
65. 76 (foung() H7.86 (calc'd), 57 (found). 1H NVR Anal y ?

( d6- DVBO) C?165d>rd? 1} pfogngh: 65N556 §9n (cotF 4. 08;31, (fzﬂn% 8

2.49, s 103H,NMR2Arla%ys§s ZHdsans%o Ps 62H4 . 75;4 3a2%¢.1 8. s 660 Ound 58
Mel ting point: 121-123C. Conbustion_ 25 analysis: %C. 68.16 (calc d), 67.88

(found): % KH7. %346"(%3?«: ™) 17 %50 f otthdfs 4 P%IVFzsﬁEﬁeﬁlyst 2Hid6- DMBO): S
12.0, s, 1H.63-B7hs8,im, 44, 7.30, in, 1H 7.04, d, 1H, 4.04, t, 2H 2.52,
s, 3H 2.24, in, 5H 1.76, p 2H, 1. 59 1.41, in, 4H 30 Preparation of
Conpound 13. CorfiRsRaund £22in Yol iogaReiitrr ofd M IdFi ciForhemicl o

(M1 waukee, a¥l)ysis34 WO Gb/ 825Q%1RCdY U%@Oéim@@fﬂmd?f efar atosan of Conpound
igdegot §5|366P¥nd"{’%3n€8 E{%g’c‘g i I%Eskq‘c?(?nt(&?%‘? Oung’ﬁu C”su| f‘bxrg;t ?rzlgnd
m ). This muMkurivwessal |@uathsbe: S k.o, 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, t,
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 (cale’d), S5.66 (found). H
NMR Analysis: {dg-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, 2H; 3.89-3.39, t,
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 th; 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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for 5 mnutes. Phenol (12.00g, 0.1277 nol) was added to the mxture. This
was imedi ately foll owed by addition of ethyl 6-bronohexanoate (22.70 m,
0.1277 mol YOMBS% i xture was allowed to stir for appr 8CFWEE0§623 hour s,

at whi ch tb t he 1Btrea tion mxtureﬁ%@s our din 00 Ml of water. The
‘f’o?l % 1£ ’g‘

reaction nixture was "’Hé° KRt TPy *hdt & 8fe heating was

di sconti nuedsidus.s Mhxtreasddwasvas dheselaledowe Haioniged mameerm(ght at room

tenperatur g, They eﬁeege%mﬁ lgt%ywceta%\ed'<i>lttﬁ§t }é\% The ous

hydrochl oric acid and ite sol 15 preci e solid was
i sol at ed b?tbﬂcm@m‘:aﬁI‘tatﬁaﬂf?%"&&‘néyvh]so"’&lnlgowe@qgsndtvomérﬁlilght at room

tenper aur @ehdk \ACYEssD- 08n8 {RhodY0 310k ddn Ofast feﬁeprlgggﬁhlms tbecovered.
Mel ting point: 64-67C Conbustion analysis: % 69 cal c

68. 84( f ound}eldsg WRikeROYEE 4§6- 59097 2t BURY) : SWl@dée(c’é?J&lﬁp

<0. 02(found)pintlH N a I&com Q 6 Aks H 6 7.27,
- 2H( SGggot &/E?oq‘én hyﬁcﬁe g@»& Maiz ﬁb@m@'\@@ ¢ Y %55(140, o o

1.30, in, *edl" r2n3 bfrrﬁ@uﬁd’%a)fﬂf 15.‘6““‘?@“‘33‘551%md (88'%% aﬁ JoO8F epar ed by
this net hod 5] 7y Bhe appreposate stmy tu.sg-1pa&r kgl 3, 10s8PpoWwe] 14: Mel ting
Poi nt : ?7 %H n‘g s{|4c3;n an sis: 9% 66.67(calc'd), 66.49(found); %
6.67(calc 6.5 %lf ound) ‘NMR Anal ysis: (300 MHz d6-DMSO) : 8 12.2 (s,
30 1H), 725(m 2H) , 690(m 3H), 3.95 (t, 2H), 2.35 (t, 2H),- 1.90 (p,

2H) . Conpo nbustion -35 WO 01/ 32596
PCT/IISOO’MIE,e SelBrlddidebh Ve cbgaduia 150 72.45(found); 9%+

9.09(calc'd), P@F@QE?%WF”&&‘H\IW%IWSV%Z ,3( (‘]UDBVB@)S 983‘1@ égn 3, 1H

7.24, t, Z&brtar38nti’ ;?ﬂdde%e&&thten Qdaed2t<15a 500 AtlErhedReyd® bk 1.21, m

8H 5 rrpound 75 Melt |ngP£0| nt ; \gf nmbust i on ana){y5| S: Y. 62.26

(cal ¢’ BN BENTYY ™ %m'f’i"f‘%]aﬁ gyide:. g otfthtting FiktyEe (cal ¢’ d),

- 9.11 (foundas skirr8lVREANabysimitesdGa ABONhich £iRb-77.40 91 (8H.86. 95-6. 83, m

1H, mmol) of 2-hydroxyacetophenone was added, immediately followed
by addition of 50.7 g (201.9 mmoX) 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 cooled to 0°C in an ice
bath, then acidified with concentrated agueous 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: (de¢-DMSO): &
30 12.0, s, 1H; 7.57, dd, 1H; 7.52, d4dt, 1H; 7.15, 4, 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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4.05, t, 2H, 2.31, t, 2H 1.77-1.62, m 4H 10 Conpound 76. Melting point:
65-67C. Conbustion analysis: % 54.96 (calc'd), 54.62(found); %H

5. 0(cal ¢' d) WOa/Ry6f ound); % F 21.73 (calc'd), 21.73 (fowowjuseoibsbIVR

Anal ysis: (d6-DVMBO): S 12.0, s, 1H, 7.61, d, 2H, 7.26, broad d, 1H, 7.10,
broad t, 1H, 4.12, t, 2H, 2.31, t, 2H, 1.80-1.61, m 15 4H Conpound 68.
Mel ting point: 6FonpdGnd Gonmidst pparadaby $hes féEhob2usihg( €ntc' d),

61. 77(found); % H. 7.07(calc'd), 6..9f fo%pld ; %)CI. 13. 09 L(lcgll c'd) 13.05
(found). 1HRRROARTAGsP AT (¢a8- FeL 1208, LY IOYERY F£ogpouRds 8ISy 00 20
6.95, m 2Hal6o%lade 88, thfls helkhd,9%eplacidly, 2 2-h3roky-aidtophet®ne p, 2H,

1.62, p, 2H,..1,.45:-1. ; a i Cogpop( 5 _Compound 17
was purcﬁasg&%Pr%n%l/S?‘g??% ?:E%%%:gp %%en%?ﬁﬂg%%uggewsﬂy)‘llzoﬁzg’par ation of
Conpound 25.meThoxyazgoptenopghd Hot{€ohyddoxgk4 watdonvriatorhenanglin, 5.57 30 g

(33.9 mmol ) af 2 ydhPXYGl N8R GhyASES of@nBheof Methanol,  and 6 drops of
concentrated sulfuric acid. The resulting clear solution was heated to ref

| ux for 6 hours SamponheF4:36MYDIGY/ 859G P’C‘_‘I‘?iJ@O@J 3@9@1211§failolriomed_ to cool to
room t enper aatrllléi?sis-r%rsc%h}’z?&t- ‘f‘iﬁﬁsr%g@m‘%%gf 7h pavaguo, 4.y Ji ¥@ g Sticky white

solid. The sol1d was dissol've et hyl ?cet ate, and washed wth:
3 40- mL 10porfifenrd iofs HB6Rqledl® dedf ukh BfewrBonatte MR Mmlyisiportion of 5

wat er; and i«ans of-bgine. 4&h k j C {:ayer copcentrated in
vacuo to gi \2/(633§M}§5Q£ gglwfeg%é)éﬁérbfmﬁ' ﬁﬁ_???'%gg?%%('yclihﬁnz'r%@%ésﬂg white
solid. Potadstbmhydboxide €%. 68i:g4-136,02Rird~I5P was 3¢ olirdy itm &8/ nortar

until powdened, d4heq;afddednt 02 423, i, Eohenneyer flask 10 containing 75
mL of dimethylsul foxide. The resulting mxture was stirred for 10 m nutes,
after which ti neCompaond 5530, e hipw) Pointiel #4522 hyHFox yeqmiaRbee and 7.81 ¢

(31.1 mwl) a@b1y&ithyl 8@ REOIPOLLAROR £ 4Che addad) ; Bhe regetion was stirred
(cale’d), 7.54 {found). 'H NMR Analysis: (dsDMSO): & 12.0, s,
1H; 7.1, m, 3H; 4.03, t, 2H; 3.72, s, 3H; 2.54, s, 3H; 2.20,
q, 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 Analysis: {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, 8H.
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). *H NMR Analysis: (dsDMSO): 8§ 12.0, s,
18; 7.37, m, 1H; 7.30, m, 1H; 7.04, d, 1H; 4.04, t, 2H; 2.52,
s, 3H; 2.24, m, BH; 1.76, p, 2H; 1.59-1.41, m, 4H.

30 Preparation of Compound 13.

Compound 13 was purchased from Aldrich Chemical Co.
{Milwaunkee, WI)}.
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at roomtenperature for about five hours, after which tine 50 15 nlL of
distilled water were added. The yell ow soI ution was stirred at room
t enper at urWORYESHi ght, then washed with 2 80 nl porti oRETEHBENGRR| acet at e.
The aqueous | ayer was cooled to O0C. Concentrated aqueous hydrochloric acid
was added until the pH of the solution was about 5. The resulting solid
was 20 col peepatrtiynfof tcompown A8d recrystallized from 50: 50
(et hanol : wat er) f I ting point:
148- 150C Conbupgtt?%%l%rﬁa dg?}’éﬂietyé 86%@690 0 g]c'rt’g &V@géb%ﬁ ”1" End) e
7.24 (cal c® myrtar7apnd a(dngnm a po N\/F%OAHQI pafitom €Bﬁk IVPIEtaUGﬂDIVBO) S
12.0, bgoagnﬁeth%'ﬂ’ s@lFmQGe §§l§m17 81pni$ m:laqurZ @ZS al@.%we&ldtzo L, 7. 39-7. 33,
dt, 1H 7. t 6.50, s, 1H 4.04, t,
2H 2. 109, F°r2ﬁ—lmlmu'7%‘ pPhEIP?l 1‘13000% °2I1I2711 "E’é) 1”‘258 adgedgte ther eparati on
of Conpoungid€hre30 fidd Gubaimmstliatdly £31038dd pyohdayasnadeestHyd a one- neck
round bott mfla k_cont ai 03875 et 8- bronooct anoat e.
Pot assi um CaVIEIvEEES ’(%atfsgwgngﬂgsoﬁoﬁz)on wagt) - rT%%\b’?ﬂ‘%ﬁﬁ%9‘%335PCTATSOO/ 30662
added i n oakleed ktonstaind £85 approkimsieilonéd h@ssused vav_&chhmmscﬂheent The
reacti o8 V\@éa&%%kegligfreaggg %u%&elﬁ/to SBQLH{IS ‘of d,J 'fl‘ Yes di sconti nued
and the reaction was cool t'o room tenperature an owed to stir over
the weekendeadiRlof bixthdiecabedthenchpeatadd at 8@Cehdr dn St hm&rsGbé&om nut es, and
the react 0 The re 0 Q]EE I % fi tered, and
the fil terhgg‘ke \Ngg;v\%%%gﬂuﬂleeﬁ ag@%sngu &Y g V\??ant %&\h;vag‘gé toricentrated in
vacuo to rehbvevexetss &6 yen tefiperatovre). TG Fhackisn adxterewssirred in

hexanes fogcggvgeal wiGURS, a Jédufseﬁ oc@aﬂgrié‘%lhsﬁlcﬁtaedhﬁw shigd under
vacuum overni ght. The sol |%i were stirred in 1.5 eq.

of 2N $¥di BFFFPdtakie (T§2rﬁ’hlt6 68]5)8‘9&”6?) lseﬁﬁ&epeﬁ%t iBGH*Mas heated and
stirred unﬂitm—mm@he-.tndmaasu]:weaat@ohﬂyyoirmﬁgh{h& ¥oommeact i on was cool ed

to roomte erat re. An_ice/water .pat cound the reaction
vessel and THe -SFHFT v hagcue- 58" 083 Nos e JIGFALARUNG LG

was recovered. Meltlng point: 64-67°C. Combustion analysis:
$C: 69.23(calc’d), 68.84(found); %H: 7.69(calc’d),
20 7.78 (found); $N: 0.00(calc’d), <0.02(found). 2IH NMR Ana;ysis:

(300 MHz, de-DMSO): § 11.95, s, 1H; 6 7.27, m, 2H; 8 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), 66.49(found);-3%H: 6.67(calc’d),
6.56(found). H NMR Analysis: (300 MHz dsDMSO): § 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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acidified with 2N aqueous hydrochloric acid. The solids were recovered by
vacuum filtration, and the filter cake was washed wth water. The solids
were dried ovelewszsmcuum overni ght, 20 then transferred tgcgjushidogaeyer
flask to be recrystal lized wusing ethanol/water. Solids precipitated out
over ni ght arf®2lyigie | 86F at B 7ahep Y Féd 1% 4@|H‘/@Uf8’)08§ﬂof9 @9(galc’d),

car boxam dopgh pryi 1 1 6 ustion
anal ysi s: Wg@gg%% H gﬁqﬁ%’q‘l%%@ (IangD )A-? l%561'71551329("ca‘lpgqg) 7.55
(found); 9N.E-5282 {-& Ircmd)3H'438%9(ﬁou2ﬁY) .2 154 NVRHANRI 3551 B {6-DVBO) : S
12.0, s, 1H1. 8182, &d. 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, 2H 1.77, p, 2H, 1.54-1.29, m.8H 30
Preparatibn of (Zefpednd Hy MIBting 02iE2596-PCTL USHBb8e65 Preparati on of
N-et hyl sal i gphapd de. @Crregzlw%ac?gaalg}gp (65109@(%?1@1'39' cansal am (10.00 g,

0.0613 nol) were placed into a round tomflask fitted with mtrogen
purge, col d %af &5alCahdehSSr tapnrela ?‘ra’fgr?et9|5c<%ét3i°r dhar9- 130dfﬂﬁﬁddar bhat e

(6509, 'S 0413dTyl) s8Nl ARLNATE 64 3% ], o, G248 gl yergyadded and

heating of the reaction mxture was started. Heat i ng ' conti nued for
16 hours at 4\/\A"l?cH‘:fpSF*ntzJr?elatan”\/'vaé 7?1119é6ntfimdé{d and the reaction mxture

was al |l gqwed to ohfa F¢O €. ture was then
filtered 10 thr%‘k;ag%'nétoemed& ass Lhlr}:nneﬁ- he&mglﬂfﬁaaﬁte was
col l ected. WaREYSigds &eded-£6 t@ﬂaéch’)lzt ﬁétéﬂﬁﬂulnri) a Wi Bel (gl d)

preci pi tated. s7Th@upal } & Was1i$9l @Led by Bhli4 atdogRapndiy phced in an
Erl enneyer flask wth 2N agueous sodi um hydroxide solution (200 m). This

m xt ure was PRehiEs: at(dréi“ﬁ@lb( Pot215 apptibxilnéitelds BHholu26ankireased, stirred

overni ght atuf opmo, t SFRRS /L UIE: 4The S o1 ShUre Mascackgi fi gel Wgth 2N aqueous
hydrochll%a (i acid and a yeI'I ow oil was noted to separate out. The reaction
s

m xture Hxtracted two tinmes with 200 m portions of ethyl acetate. The

conbi ned et hyl awpabatsd |l68)erde1td g WigtWashegbot WO doiBBS: Mt N 200 m
portions of dejonized water
analysis: %C: 62.11 (calc’d), 61.77(found); % H
7.07(calc’d), 6.94(found}; % Cl 13.09 (calc’d) 13.05 (found}.
'H NMR Analysis: (ds~DMSO): & 12.0, s, 1H; 7.32, t, 1H; 7.00-
20 6.95, m, 2H; 6.91-6.88, m, 1B; 3.99, t, 2H; 2.23, t, 2H; 1.78,

p, 2H; 1.62, p, 2H; 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, 5.57
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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dried with sodium sul fate and concentrated under vacuum N
et hyl sal i cw ani de was recovered as a yellow oil which, after drying
over ni ght B2 cuum vvas isolated in a yield of 7.93 PC@”@B“/W@par ation

of O acetyl | salieyl amide. et hyl.saligyla 93
0.0481nmol), pr oﬂ)céed ab ove ré’% tené’tﬁNfuerr?e ch?orl Ye Ein rﬁg’ ?A‘/éer%e placed in
a round botinomecyd askgive teedtikh Mhlltirogielndpur’@t; S&@Iddtwa@n funnel and

magneti ¢ Sigiksbafed In' §o$& Wl O 1R 6O Ldahd mhbaewmt er palfy, and 30
then triethylam ne ) , 0.I057 nol) was added. Acetyl chloride (3.76

g, 0.0529 ®OFFionfa® pil%e%ﬂuleﬁt‘ﬁ chi’éuﬁd%ﬁ"cairéﬁ“a"f%nﬁel“oﬁﬂd POFBYPOSpWi se

addi ti on ov@ke2PRInAXNBS i1y pdOtidHsNYE ESr MRS nmee otrgahhe TaQaetudy m xture.
After 1 hour the -39 WD 01/ 32596 PCT/ %JS%O . fg bat h was renoved
and the re&EPFEN-TATKELFR XREY° 5P 19WEd 40 )r8 n‘f‘?tt@’ffje?ature

over ni ght . hfheoxwdaahanate risxauvleivsasotiven dil uted wi th di chl oronmet hane (100

), and was | exigaghedfiicabyihd Nol99 gt 19 gNedyeaus drgop gric acid S

and then with two ortions o I oni ze
chloride | avyetax/vazslttlheppvcnered: vihten sddédirosal 12 el anbler@@meenﬂraaﬂced under

vacuumy gTheoh €54 itign8s %ﬂ. o‘@aélﬁéﬁ{}lswfd;&u@d bph e b DY gk PidfEea Silica
gel colum. A m xture of hexane: et hyl acetate was used as the

el uent, an#2755tirred f*?’éé’tol thutﬁe*r'eaébﬂ ohtehy. timeact B8 (Eé8nt ai ning the
desired O- mA6 e £ Neewylz-&ght@Waﬁh&eaweaadwm gedsandn@enc et r at ed

under vacuu of the uc as 2 eI | ow oi reparation of
B (o (N ot ROPSLSRRPRES ePPaEs armrc Bty indcraghfan a5k irddd
0- acet yl - Nagt hydrs &lempeyd taaried 60X ALR8Y, fi)zeozﬁﬁrsmla)fteifwlam timetSiey| f or mam de

(75 M hsvenradeled <01 fed 30 cll (AUNGBOLTOFRL! Aioll LERA LI Md! TT OgeD

purge, addition nne magnetic stir is mxture was cooled in
an ice/ wat 6ELr R Bt pPerertePRFRtUrG PHRTHSPE oxihem #Rpghad vAHEhW 9 sodi um

hydri de (OmZ68:rtdc83 16 Min)1vaseradded Fil laews&héwagégmsseoaﬁcﬁfé@ll tion of a
sol ution of ethyl-8-bronooctanocate (7.78 g, 0.0310 nol) in

di met hyl f 0P GENTH: rAItPd RAHEORS pRYIK9ghsPrixs 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: %C: 66.65
(calc'd), 66.59 (found); %$H: 7.24 (calc’d), 7.24 (found). 'H
NMR Analysis: {300 MHz, dg~DMSO): & 12.0, broad s, 2H; & 7.86,
25 s; 7.8., s, 1H; 7.67-7.63, dd, 1H; 7.39-7.33, dt, 1H; 7.07-
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, EH.

Preparation of Compound 30.

30 Salicylamide(5;3g, 0.03875 mol) 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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m nutes. The ice/water bath was then renoved and the reaction mxture
stirred overnight at roomtenperature. Deionized water (75 m) was added
to the reacWm#ess%t ure, which was 25 then extracted w t pctiismBostd M
portions of dichloronmethane. The conbi ned dichl oronet hane | ayers were then
washed wi t haddéd dan BBe rgorpoet i aos 36fmid@ifoncamdenwad ®rysedr aedchwi t h sodi um

sul fate, andogongent Rt 6d Updsr NMaCHBeqTRE, I §EL§1M8Q%10§\”})OUQE| was taken

up in an aqueous sodi um hydroxide solution (2N, 30 20 heat ed at
reflux for HppFred waeetipconhbiied 2afhdhehepactdionoli®d aceleddic £8°Room

t enper at ur e 1M Fitght . antN@1 TowddIkE s¥@S 096t direl femird 2Db@aueous
hydr ochl Qric aci d and extracted wth three 100-nl portions of ethyl

acet at e. “Thé"SHiicHed"e A5 b FREORYPPETIEISCA IBBBT et 384 theet at e | ayers
wer e washed rekéthi dnhizee sit@fap@d POREi odtst@bn rdiedteaem w»a&w:n and then with

t hree 100n1 ortlons(g)t nlet sol ution. eth tateIF}er was dried
with sodi um 5§ 7Ife§1t’e & e hoaht Fatede ﬁn‘é% a@’u % % esdPting oil was
5 then crystaltigtedwés otrmaﬁntertahyﬂ ac otagtie: trexanev8 @Ex£0s i sctlvest yi el di ng
3.24 g of theg gg,';{ered product, 8-(2-(N ethyl benzam de)oxy)octanoi c aci d.
Mel ting Point: 5C. Conbustion Analysis: % 67.29(calc.),

67. 18(f é8nd) ; %—T*le goMisc e e )StlBr%(lﬁogﬁ%Bnes%‘\Pr seggrehlours. 4. 26(f ound) .

1H NMR 10 Aﬁﬁi’é@dea ( &z @N@Qmsﬁa@gd Qungl, d:lﬂzd Enggr xﬁi:cu&r'ﬂl overfizghdd, |H
7.40, td, 1H H 2.15, t 2H . 1. 71,

1H;
p, 2H 1.25 ™ slggildi 18- 969 °6|q43ﬁ5“°éénﬁ%’£ﬁ1&§1§iecbﬂ& 345 &%-e°81 8D prepared
by this netbediunlsiyatpdikde amaopmm&ss Aabay { i mye npdeLitiah . wa@orcp@uertd 31.
Mel ting point: ! t anal % caI c'd), 65.35
(found); 0w Y. 3(}“? qnt'lgo or@ﬁ lc(q‘ nﬂi‘)'1 1@%&41%71;(@'?(:6“ 4.46 (found).
1H 20 NNR Anadgtsios wa(%@@ow ,tod BoBMNVBEnper& ukR. 0,Ars lcél‘wat&rozatlbr oad d, 1H

7.72, dd, 147!35 Z:l%gedcgroux]xéﬂ cha };acgl.’onl%ssyelognd the1|§|1ur4l}p§ras , 2H, 2.80, d,
3H, 2.20, t, ) p, H. nd 34: Melting

Poi nt: 94- ggg}dlééﬁngﬁqhogN aqueous hydrachlorlc ac1d The solids were
recovered by vacuum filtration, and the filter cake was washed

with water. The solids were dried under vacuum overnight,
20 then transferred to an Erlenmeyer flask to be recxrystallized
using ethanol/water. Solids precipitated out overnight and
'were isclated 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, &, 1H; 4.10, t,
2H; 2.20, t, 2B; 1.77, p, 2H; 1.54-1.29, m,.8H.

30
Preparation of Compound 33.
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25 Analysis: % 67.29(calc'd), 67.18(found); %1, 8.41(calc'd),

8. 55(found) ; %\I 4.36(calc'd), 4.26(found). 1H NWR Analysis: (d6-DVSO : S
12.0 (s, 1 M3258B (d, 1H), 7.75 (dd, 1H), 7.40 (td, 1MCT/URMMY6Rd, 1H),
6.98 (td,"’ 1H) e17 (m 8H),
1.10 (d, 6H). P:Ae Qa(‘.%n%‘i‘)N L2h §ai§¢ lQaIFrD.Ld D]l\/\%glb{ﬂé)ze%?élgé

PCT/ [ 1 S00/ 3686%1) Podacosmlam {BUhd Bot? A8 la%k) et e eflageBhint e éndenser

were added r3ufd Kbtkda. A14910k) t&da ca@ﬂp%ﬂciogznwguoc&iﬂd wateret hanol . The
flask was flushed with nitro Sodi um barohydride (1.15 30.4 mmol )

was added €8 EFESH é&?,ay‘l?lngW% s&OFubdon 6PAE BEH‘EI“alt? iR %‘Fﬁ'ee portions.
The rea6ti onoem *icl) can@sicaibethiac f(ar3d wi,houos4s mBEN wieckagdedy HPLC for

conpl eti on. ditio 0. 38 10. 0. mol sdlum brohyrlde was
added, and PR gheragté@ ﬁatr}r‘l X ﬁ?%"%?ﬁ"l A ?ooraﬁ"{g rrperﬂafg?% erni ght. The

reacti on wa8°qwentheeed)\forhké tougddit |debepcs@:tnheaxﬁmm%aqueous sodi um
bi car bonat g; s LN nubb! LG @4et péacutqt;namﬁ@édrgewgé%nlﬂgd feo' £bgt &g

concentrated 1n vacuo to give a pale yellow gel was sti rred in 60
mL of | N ag@e®u<mPsdn STy dFB%i TRecréPn i tRBRIr'Ees Eber lttér@t, t hen

aci di fhed tArHiFhl avkitHRACeNisAtrRdnanugRUEnEYHNeehtONniag 15 acid. The
aqueous Iayegi was extracted Witfﬁ f.our %P r% ortions of et h}_/ acetate. The
conbi ned ofFatTECay P28k rads HdeEdtay Ut RS UFR e 2akB Yoncent rat ed i n

vacuo to glsueld 2 récigifat®d8%) Tiod spnmdumts dsonatddeay, f:MIjt&GﬁiJGn yaeidl ow oil.

Conbu,St i Ongi‘%% (%ISI S5 O/&l(e%g%gg‘li (ﬁ%lsﬁ ? &eﬁ;ﬁg?y”@'& E?ro 1%867

(calc'd), foun hat Ion“analysis es 0.176 nol
H2O (from EFlwgiane)(28&dn0.- 06'8h¥m!nlétlh§ﬁt Waacb@%lteél éShm/ﬁiuﬂanNR)) 1H NWVR

Anal ysi §: Qggpoﬂ%tegg %@1‘ andl Zhég gtl%eddéiver:hli'ghg a]tBrZoﬁlrz dt, 1H
6.93-6.88, t, 1H; 3 t, 2H 1.72, p,

oH, 25 1, 5¢TPSRatsme. 1 %Slmé’ﬂturen"é%ﬁmflﬁ’?eﬁ wigh %N a§T|‘-'Ie°““lbrepar ation of
Conpound 3Rydfocilottti & oatief ad€.d) yeh 16d loidlgas &dbothkdme®|geparate -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 206 ml portions of deionized water,
dried with sodium sulfate and concentrated under vacuum. N-
ethylsalicylamide was recovered as a yellow o0il 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, 0.0481lmol), 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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hydr oxyacet ophenone and 50 ml of tetrahydrofuran was placed in 30 an ice
bath and treated with 120.0 ml (168.0 mml) of 1.4Mnethyllithiumin

t et r ahydr of wop#/s2sshi ch was added dropwi se over 30 m nut egr/pddaBedseact i on
m xture first becane cloudy and -42 WO 01/32596 PCT/LJSOQ 30662 then

cl eared up. iAktertest bath n@Sf send@dhang sthet Keaaiglont Porturngagaaci dified with

4% agqueous wciw&hltfar bsm@q;l rotheceLnga!%ﬁreV@\F@ma@ﬁar ated. rdhe.iehgani c phase
was washed with 30 brine, dried over sodium sulfate and

concentr at ed‘lxﬁuf%twéls Bh%“f dipupgst gigh BephpHATPRRGdHAA A 1BRY) BR%nol was

i Sol at ed. Axieh@iadom@é %%K vod 44. b¢ rﬂmb);u&quZhydrochlorlc acid

(di met hyl hydr rret h phen d 50 M of .dineth uI f oxi d was prepared
and treated Wit t%) g Pm‘g‘l POBF ¥ 8AI ew&r‘% thd’ ﬁ&rasgﬁhum hydr oxi de.
The |i ght grmehymiwthmmuaﬁestwasretbnf dri&D withusebiumbeflbfage9. 85 g (45.8
mol ) of 4- nmonet.h Nnzol and O, y/ I Jhef sodium

i odi de were ag cf’cef% thghcpe é% urrcgmgwasr}g'tel?rec}gfé% 0?1,1 gg?séhe after which
anot her 1. 66ugified’Bynebitionf tmrmi(gt}r@m}ﬁ%t:hyﬁlbéﬁimfc adi wixtseantled. After

stirring anqbhep r?exéﬁetwﬂyi, abtd@deengd QM Xtk Yashd, r gad et wath 50 nml  of
water. After stirring for 20 hours, the sol ution was acidified with 4%

aqueous Yy drigeRFEansc vaEs d”lé?‘&'f% aFTRtEens FFIF 2T FiRades e8| 4t ed by

f:c It raéI ion. aEbeM—bdhy\a&aueeyyﬁlabl w@rd chrieinedebhanancent esteio yield 5.8 g
of pro uct. ti ol nt 71 0_2C ustion anal - 9, . 71. 31
(calc'd), 78® %r(‘fagﬂ ) -yie “33%? %ﬁccoF 8)Pr%urh (% ouﬁ’&?l%ﬁlhm Anal ysi s:
(300 MHz, d6- Dl\ﬁ@barﬁtﬂdﬂl 6,f &—(Z’H-fIN Sy lbdnzddeYoFy) addandit agid, d, 2H,
7.2, dt, 1H t Gt , 1.55, s, 6H
25 Preparati on (]ﬁboqe c1;o|_4[ucnczif‘/g7N ethyﬂf’ ut’ |"§ B de534 2ég'( 4C)5§20%|ﬂ101)

hydr oqU|lﬁonendl®mhglf<(19@m®d¢mtﬂ5) my¥ Wch‘li%ﬁdoi‘-ﬁ @o?ftﬂllmllcr%l@i 1 g (6.7

mol ) of seditih if9dides: tfagdidn’ 30t Fgeh) p@fqd, Ohliattienususadi ufm30

hydr oxi de and 300 m of water_was heated to 70C for 24 hours
magnetic stir bar. This mixture was cooled 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-bromooctanocate (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. Thg resulting brown
oil 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 acid and extracted

with three 100-ml portions of ethyl acetate. The combined
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under a nitrogen atnosphere. The cool ed reaction m xture was acidified

w th 20% aqueous hydrochl oric acid, causing brown -43 WO 01/ 32591

PCT/ USOO' 305#825%0| i ds t o devel op. These solids were i sBOCHUS36G2
f||trat|on e_solids . were t n, n I i ggol ved

sol i ds were I?n1 Fefgée%teoflfaye%e"%ﬁlgl ‘fér(l%teg \w/vgttém%é\g el ?}% ggl:etn%qg d?l ed over .
sodi um sul deitemiand worecentd dthed. wIte thase U0 wésp@r@oytstaf |lbried from

et hanol /Wagglruttlgngl Vﬁ'xe etj:hgl %fceggg@qlé'}QrGJas d@géalmhpgbﬁ'{un? 230C.
Combusti on anal ysi s: (calc”d), 68.44 (found); %+ 4.95 (calc'd),

4.93 (foun®y:fatpy chmaﬁfgﬂ‘sliasced(%dmeyuu"s oThe wesujipung 3l WasoH 7.5,
d, 2H$. Bendh c2bbtfLilzed, £di ad. dthyd, adktatkQhCRAMOWIES0 7BidRde 73 Ver €

prepared in the s mann und,67 usin e appropriate starting
material s. %ﬁ%uﬂ%ﬁg %/b‘ftﬁ ﬁlﬁsb’g‘%p"ﬁtpr°‘f‘?%t'8§0.‘g&gbusti on anal ysis: %C:
64.01 (cal ethalbeﬁsarﬁﬁie()b@ymbt:an%@c akid2 M<aliogdPoint:2594f%miad); 1H NWVR
Anal ysi s: .l des2 1H, 7.3, dt,
1H, 7. 2, dég“%fgw%&nglg s 1H%C5 g%(c%ll—? ’67oiljbn(df°y§5) I\/Edﬁqitl ng point:

63- 65C. Co¥riAisicrda- ).ar$ar5§$f@md%8 2. 41§5 @t‘%a]i‘-‘c')@l)‘l %fﬂ(fezn‘é)foun@)NMR%l 7.07
(calc 4 (found H s 6- ). : 2 bs, 1H 7 4,
AR S T R MU N e R T P

1.75, p, 2H40L. §d, miH:4M. 16, 1d,33H; nd. 9B4thPr1ébar1a@QrormroBHC(ﬂ1=ﬂéuntlr 60. 25 A

solution 0fy3.,070 (344 9,228n2 g@DI). 1058l @yl al dehyde, 5.05 m (6.33 g,
28.4 mmol ) et hyl 6-" bronphexanoate, and 50 ‘M “ethanol was treated with 5.07

g (36.7 mml) of potassium carbonate. The slurry was heated to reflux.
After 20 hours, the reaction m xture was cooled to 30 25C, filtered through

a Celi pad and conc ated..,The residue was.rinsed_wt exanes and
t hen tgien up ?ﬁm%?tﬂ’a o%i it o Rie aﬁsﬁﬁrefﬁégﬁsbys% oy (?rlaom de. After 6
hours the usidd the appropriate starting material.

Compound 31. Melting point: 91.5-94°C. Combustion
analysis: %C: 65.51 (calc‘d), 65.35 (found); %H: 7.90
(calc’d), 8.03 (found); %N: 4.77 (calc’d), 4.46 (found}. H

20 NMR Analysis: (300 MHz, dsDMSO): 6 12.0, s, 1lH; 8.02, broad 4,
1H; 7.72, dd, 1H; 7.42, dt, 1H; 7.11, d, 1H; 7.00, t, 1H;
4.08, £, 2H; 2.80, d, 3H; 2.20, t, 2H; 1.77, p, 2B; 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: (de-~DMSO): 8 12.0 (s, 1H), 7.93 (d, 1H), 7.75 {(dd,
1H), 7.40 (td, 1H), 7.10 (g4, 1H), 6.98 (td, lH), 4.00 (m, 3H),
2.15 (¢, 2H), 1.71 {(p, 2H), 1.25 (m, 8H), 1.10 (d, 6H).

30

Preparation of Compound 36.
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WO 01/ 32596 PCT/ US00/ 30662 ethanol was stripped off. The m xture was
acidified wwth 4% aqueous hydrochloric acid and extracted with ethyl
acetate. TR ®YPNii c phase was washed with 30 ml  of bri rernséisesszover
sodium sulfate, and c ncent rated. Recrystallization fromb5 ethanol/water
gave 3.0 g of coﬁﬁ OgBL ouRd R Ims b ask £ikktd Agh poiaendeBsRB0C,
Conmbusti on awradeysided BC00665. Q9 . 4 (el 6 ,combod@d (f20und)170%m & 83 (calc' d),

6. 98 (found) 23 ak). AH NMR Anal ysis d6- O: S 12.0, bs,
1H  10. 4, seth%?li %hgc\i/g%gs‘ih;wgiéé‘?wa?,w%; X‘i“ré’gegl 1%/5 ihos 1.5, 10 m
2H. Corrpouncboaﬁhmﬁsi% dpak®ed.i B0 themsdnpiavanddsd a:s» Sosrpdend, Wwlesi ng the

appropri af e lss I i ustion
anar yat o s BEER TR o 1 B9 g TG 0

(found). NBEEUFRHasEak)rrepHEon SwVROYral FhES: ch(eetﬁe@nmoyi?b@ ##. 0, bs, 1H

10. 4, s, ]Jico&p@etibn 2k abdi®iofid, olkh 7(@5 OCMmol;FBf sog§mm(j 2H, 7. 3 d,
1H; 7.1, t I—% 2H. Preparati on of corrpound 51 20 Carsal am (30.00
g, 0.1840 nd°Fe Y‘g‘d&ﬁe’c’ﬁ%ﬁéd&io 2y Hhe rTegctiam HEEyre sdraed Gdr bonat e

(19 51 g, O0.rb8AOtampleradmee oepRidnyl. formlfledet:(ol{SQamc}ueW@héd Myaegd in a 500

roun b flask,.The reagtion m xtu s heated overnight at 80C
Af ter cglol i %tdhggh?noc?% %rrgerogtﬁér‘%eaq?ﬁ%usr 888%?%’??%?&’?‘{1}%325 RS filtered and
a white sol |fdlt-:@¢d6b¢tledughTh| selids m@hed‘hemfiitméeuiasamdntér&zraeaal ni ng

solid placed, gg&]@tg5§) ‘;aq %lﬂdgegp&g n rmre 9\%? s Wa rJIaecped L the

filtrate fromthe ini tion eso preC|p|tated
This nmat er ral ofvald eqmbw:sedomam hiyfieo:siclei 6oaltme>adyu:tsn tbele&S&on’o%?;O fl ask

and 2N aque@Hén%&QBEﬁ%%?QrOéﬁqpw&é§QuﬂL%n¥@§%§Pg§u?% téh%%gcmas heat ed

for one hour before i ng-was I sconti nue TTORTHT xt ure was
al | oned 0o @68t - Fhe\RIPEPN3 2l BOG Pﬁ/%@@#@%@@thoﬁ@mﬁgmL Overni ght, a

whi te sol i dppretdnei bat&thyandci@se . i SRleatembed bLidal 98y and aklowed to dry

in vacuo. 2
%rledgéver sodium sulfate and concentrated in vacuo to give

2.46 g (48.8%) of product as a clear, viscous yellow oil.
Combustion analysis: %C: 67.51 (calc’d), 67.16 (found); %H:

20 8.67 (calc’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, de-DMSO):
8 7.45-7.42, dd, 1H; 7.18-7.12, dt, 1H; 6.93-6.88, t, 2H;
5.03-4.97, 1H; 3.99-3.91, m, 2H; 2.20, t, 2H; 1.72, p, 2H;

25 1.51, m, 2H; 1.39-1.30, m, 6H; 1.27-1.25, d, 3H.

Preparation of Compound 37.
A solution of 10.0 ml (11.3lg, 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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of N-nethylsalicylam de was isolated. N-nethylsalicylamde(21.52 g, 0.1425
nol ) and neth¥l ene 5 chloride (300 mM) were placed in a one liter round
bottom fI1%¥RY32ffe f| ask was cooled in an ice/water bat RCENSO30GR2 et hyl ani ne
(43.62 nm 8.31%5 nol,) vvasAziidded.t.I]?Eorpvm e @ dition of a et%/I chl ori de was
then made GU8P HS5&FF 0P of PHFY S S AREL O ThE 1M Prat Xt SBAYH ks t hen
renoved andas hecill) £iedotiubn4i adugpes stiydroetlanigr acgtit atheahdoyearst

t enper at ur c rj 30 d e_fegction

mxtar o, | TRE MOPRGREREc BB ool Phafe i8S AR I SCpL B L qucous

hydr ochl or beiggi drdefluevesn sodhem shéhavi 1 land, cIBBRFFatRsl-ti 8nsotadf dei oni zed”
vat er. Theoreihysegeoe Fd%liﬂ@ugmhgakwaydm@pl15agmigal§19éh umsul fate
and concentrated in vacua to yield an orange saolid which was recrystallized
from 70: 30 et hyt SORHEEIMOL: fekhre) 2412 ™91y oF 4he 0-acetyl, N-net hyl

sal i cyl am dein@shyilsodsd:86he tRy BGRieyibl NedieBhyhl o hepméaryiidalfd«idé4 g, 0.919
nmol ), 20 which was prepared as. descrihed a S ced in aone liter
round bott Sﬁ?fqrfgﬁrﬁﬁt#%itﬁﬁﬁﬂ f"&??raéﬂ% eg(gg%em“\)é\?) ﬁlﬁ)ée FEAYKY was cool ed in
an i ce/ wat grolpat [posagssodhydr dwidiel. deTHe3.138ht (gre@nldhitrioh) wawas added.

Met hyl ;8- bgpppgd . 4 1,.ss@l yed in an

addi ti éﬁal ggort?ig%gg?é(gé%?ﬁ%'h.%efggﬁa%%geggg%sd\éanﬁgjgnzjgt i s solution was
added dr oprgeemeshyhibanggd€i aridnpre Ut -¢009ef2 £7pBrebd off s9&ius nutes. After

stirring f QBdlﬁlkB)Wea:@ Sedela . hotie tt'ﬁ@ﬁjccﬁug@thé/@%t&gf.@y%r angbdrae rea\(;\;;1 ion
m xture was_allo to stir for  three days at_anbi ent tenperature. ter
(300 m) wASTHUERIcT FPTARRE {h‘?ﬁsgm‘iﬂ% é‘"‘ﬁ% Yxtracted with two, 250 n
portions ofibrmidhgktBpE) ndnlzot & decidThes caidednedh fiteirhyt end nghéstihde Rayers

were then shed. three ti.nes wi.,th 150 r{iQn ter, . dried with
Soat untul FOTE o shScERada PRon it uls ek TeeBPL WURR 0 b8 varetcos.
PCT/ 1 JSOO Bg&62 sthhroiwg diolr. 20 Hioire; | theasol werent ykerraiglifhed wilNhaqueous
sodi um hydg 0488 Ol HcRA1 6200 2Bk Y, ag[lciin&a; SR ikar s al P &S walbf ter
stirring overni ght at” anbient tenRera ure; an additional 200

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 Analysis: (300 MHz,
dg-DMSO): & 13.0, s, 1H; 8.0, d, 2H; 7.7, dd, 1H; 7.6, d, 2H;
7.2, ét, 1H; 7.1, 4, 1H; 7.0, t, 1H; 5.25, s, 2H; 5.0, s, 1lH;
1.55, s, 6H.
25

Preparation of compound 67.

A solution of 50.1 g (455 mmol) of hydroquinone, 15.52 g
(91.0 mmol) of a-chloro-p-toluylic acid, 1.« (6.7 mmol) of
sodium iodide, 75 ml (750 mmol) 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% aqueous hydrochloric acid, causing brown
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m of 2N aqueous sodi um hydroxi de was added, and the reaction 5 m xture
was heated until it cleared. After cooling, the reaction m xture was

aci di fied wwdems289d agueous hydrochloric acid solution aaguysanerted wth
3, 250 m portions of ethyl acetate. The conbined ethyl acetate |ayers
wer e washed wpiids 3o 965GLeb. pditheisensolbfdswaers isghatechén ®itHradions50 ni

portions 10 efe hydiRgs JH1& ehbd uBCEt aett%yllaé/@é’ta\ﬂ'ﬁs diHeCdndM 419041 UM
sul fate and concentrated i n vacuo, vyieldi ng a tan solid which was

recrystal | i z8a§4DeE®: fﬁéteé‘?%ﬁfface"fheﬁ &ihbsahfeyas THe el Bt PTWRY i sol at ed

as a white sal_—wh iored ydAhAl Q«flf%@e?:&ug conG@dﬂﬂ]ﬁlﬂQd S5Tnanakyiduwalasat a:
Melting p C 15 Co n anal SIS (C 67 Zgécalc dzs?
L8 88

int:
67. 17(fouad) crﬂﬁ‘i—?l éz?ﬁ(féar“c a“" ro& dJ:VeR:
4. 36(found). méH:J.rMVBoﬁE@BYQB@’C (d@cm@MS@.on a@xalgsﬂﬂ $C: |d“c‘§ 83 98 d, 1H
7.70- 7.75, dd 1H; 39-7 1H; S(J g 4 ljle i9
1H, 4.05, t, ‘o§kc 2”7568&4 éFP““2“15%Ht 4 £|§| LI p 458, o e 55 m
12H. .Prepar atmmmraflyﬁmmouad—rﬁ&ol?otazsg om hydmoxacte, @28250 0.,5,0d511 nol)
was placed i a 5 50 rri ound ot mfI . Di net hyl sul f oxi de (215 m)
was added agﬁ s'talzrrrn%I stajr}tec{c} zg\ tgeﬁ1 stfl’l’l ng for about 35 m nutes,
phenol (12.00 g, ®npeFrindB)andhd3adelesd preparatednbihe gdue thanmnesf avt hyl

8- br omoocat apgi&inki3ér Qfkidg Qlel%EZrml)ate J@ﬁlﬁ&“&i‘é@lm al lowed to stir

at anbi ent - terrperature for 3 30 hours and 500 of deionized water was
added. Th| S ni xt Wespowyad TReatMsd tang rrefingx. lwlf%acﬂpwsml%ure was cool ed

to room "??5(@6%?30662 ggl?illf(cggc th6§l\b§i0<lfgghl§} hygr og(k)%zorl c acid -47 WO

01/32596P ut’ion he resulting white solid vva5|solated
by filtratiéfle) wab 28 (60 ol lrMR Angheiis: ové‘?%”&ﬁ%’) 27878 . o

8- phenocht@ﬁlomngcad 2A@s7resoval eth; Gospaundi8p 7.2nakyf insl 7daf a: IVEI ting
poi nt: 65-68 ustion anal ysis: 5 9% 71.19 (calc'd), 70.98(found); %H
8. 47(cal ¢' d) 9tr gdF0Pfdurfd) 2H1H NVR Anal ysis: (d6-DVBO): 6 11.95, s, 1H:

7.23- 7.31, M Z2ikdomfoihlt §39Me1MindHoidit90, 63-6581 ZodbusdionZH, 1. 62,
analysis: %C: 62.11 (calc'd), 62.02 (found}; %H: 7.07
(calc'd), 7.04 (found); 'H NMR Analysis: {dg~DMSO): & 12.0,
20 bs, 1H; 7.4, dd4, 1H; 7.3, dt, 1H; 7.1, dd, 1H; 6.95, dt, 1E;
4.9, 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 6~

bromohexanocate, and 50 ml ethancl was treated with 5.07 g

{36.7 mmol) of potassium carbonate. The s}urry was heated to
reflux. After 20 hours, the reaction mixture was cooled 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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p, 2H, 1.45, p, 2H 1.22-1.45, m 6H 10 Preparation of Conpound 43

Pot assi um hydroxi de (2.62g, 0.0467 nol) and di nmethyl sulfoxide (90 m)
were pl ac®O 03286500 nl round bottom flask under nitr REASHEINGE sStirring
for 5 mnutes, resorcingl nongobenzoate (10.0 g, 0. 0467 nol s added

fol l oned by-RAWH "a% FBPBRD R tanoite Y ‘.‘l?%d",ago.af)’ng‘%ﬁﬁ_dL)".’lt?&‘r \tﬁgr stirring .
over ni ght agugc@manhydgeenat ik escidnasdldixtirootdd pach i @rhydf aceottassi um

hydr oxi de [(2.62 0.0467 npl , h Xt ure. i ffort to get
t he reacti'(%rr’le toggagl? §4‘€gﬁpf%% iw\(%(%.ﬁe ﬂ%gt(rg é?i"ﬁlr i%rﬁgmf’%{re'aﬁria diao&egnal 5.5 )
hours, wat eedit@06uhfite,28ndacrnggdbriates -t hRegrystat bizagieehfxgds t hen )
extracted Wghhhhheter RAVLI PN PObrdiSiH-AheNE hans KRR ghiRprtions). The
conbi ned %\?c{hoo?onet%%%e port iggns V\g'tryéJ dried with rsodi um sul fate and
concent r at Belliimgvaeind:: PReb69°€sul Eimyshiowengilysiwis %6t eeP 0@ have an odor
of di net hyl F0Xi g AN eu@st.akaDn 4R Rl Ry, &g hisSukdXt ge was then
extracted \(/\ft Fﬁfee 'p%r'?lfons )6f et hyl g?:et até \%‘100 21 1f)or);(i ons). The
conbi ned e2d§| (Micheaktle [HyWIRs AnabyssthefdanBYPRG Wi LA Chdge Bditions of
water (1001414, ROrimons)y, d&e w@t:hylesnicakatsid ayer aysudrivess wi.bh sodi um
sul fate and was concentrated in vacuo. The resulting brown 30 oil was taken
up in ah a’ﬁuc—?&hs sodi um hydr oxi de solution (2N, 100 m ). Tetrahydrofuran
(50 M) was theempoaed 6andas hereparad uime thassdreamanhdo asefdmpoundr 2 hour s
before heafjing .was, -4 5 22662 \l1$6R9tidiued.

Tet r ahydr o%r%nl gher %@ﬁ%%ﬂla\:t%vggﬁggygﬁ%e reacb?él on ?n’é(ture was
acidified sp+4p°CN ampmmbastsidiy @anatidicr:i c$Cadsd18 Terla'dsul 1499 tan solid was
washed several i N 05 _50C wat.er en regry lized from
80:20 5 (v "e‘%“:défﬂg‘?mlﬁ.sé}m%;lrceg (il RRSudd)Csosed RRLYSLA L BEC 1O
f rom 905 10Nk esnadgs bt hy |(dad¥sat )5 didd Ot hem Wdsl@dded, t H1: Boilkidg water.
Ethyl al cobgl a3, agdednynyids t e, Mt urgs, o,eangd . dpan peoli.ag a tan
solid precipitated and was 1solated by filtration. This product was

al | oned totdryfi A-40 Sraéllo and was isolated in a yield of 5.96g. Conpound
43

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
dimethylformamide (150 ml) were placed in a 500 ml round
bottom flask. The reaction mixture was heated overnight at
80°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 round
bottom flask. Water was added to the filtrate from the
initial filtration and more, white solid precipitated. This
material was combined with the solid 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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anal ytical data: Melting point = 89-91C. Conbustion Analysis: % 66.67
(calc' d) , 66. 68(found) %t 7.94 (calc' d) , 7.92 (found) . 1H NMR

Anal ysi s: (Gmmmsp)r S 12.0, s, 1H 9.3, s, 1H 7.00, t pCTUBNNI66629, in,
3H, 3.84, t, 2H t, 2H. .1.62, p, 2 1.45 1.23, in, 6H
Conpounds 44°"e4f§‘191791 AXETAE R ber 8 HHGE B@Jt%é’r‘é‘f)tﬂfe“atgrgtﬁ@dwﬁ%i ng the
appropriate Sstc&rate@goyrﬁtieti:aﬂj:onC@mp@lmdwém toMaky i g vBoboit | 289592C.

Conmbusti on Anal 29 % .. cal ¢, 68. 71(found); %1 8.57(calc'd),
8.58 (found)® o 1ﬁeﬁﬁ9ﬁ %?Lam%e a% d'“)d ‘5 11.9, s, 1H 9.2, s, 1H

7.00, t, 1H 6. 2§—m¢ﬂ1lyl3hﬂl®184lld@ 2128 Q; ID51425 I@H) and @@thple@l-l 1. 30 p,

2H, 1.23,gi Ny up g ystion
Anal ysi s: %3 1%'313%{:‘%%0 gé%rel\%ﬁdeguﬁgo& Q)tne 9&&91:?%?0 7. 12(found)

1H NMR Anal y&iask- (d@l@nﬁé@y 3 s EQOJC?d §n qmmg/%at%r baih anOO t, 1H, 6.29,

m 3H, 3. 84, téyeth?fbm%elimtsz &, 0.3035 Mb1)2kas ladi@d. P pdigwide 35, 1N, 2H
Compound 74: Melting Point: 126-128C ' Caonbusti on 30 Anal }lSI s. U

56.57(cal ¢ d?ddl%6°‘72’(fr G6REYL HeTEIYRP HIRP) M2A%. WEET BURRT-CYoRE
4. 71(ca| c' d) fivée. B32fduasnd) Thd HhMRAabysh Suas H&BMB ed abdlfihe/, s, 1H;

10. 4, H 7' .75-7.8. dd, 1H 7.6 6. PCT/ 30662 7.73,
d.1H %y %2 FAGGL oY mipgurg’ ﬁér"f’g ﬁmé%l %% t‘?%rg’?g%m 1.22-1.55,
m 8H. Conpdﬁﬁt@y&@le Maloride RGOAtm] 93s %@edmm u:@ﬂctmmamymm U

61. 22 lc'd 6 2 f &ﬂg% 1H NWR
Anal ygfg C(d)g'lihe t]Ilfg‘xfeOHQg)was%t'd v?it(ﬁ % i(foalr& %@tl’ong 9%2_|-1|, g 20 °m  3h

3.86, t, 2Hivdrogilonic aeid Posatlcw: EF-P vhe@pavafu%ni*«eé SoRPBLIRISAT 10

Pot assi um hygh Qéi&ﬁz(elilwgé)ezg, aQQ R tAYDdne WASoEHQURELLTE R wADId@kaunt i |
powder ed, _the ound bottom, flask cont, a:lgl nrﬂ] 90 nL of

n.add
B et nyl Ly IR i Buf i A OTRPAE AR e G £ WGP dsmhi nut os, af t er
whi ch tinme ldra@dfe gsol(iG0wRidik} wdcrdsbelizdyledx§pdrenol 3overtdyadded | mmedi atel y

(acetate:hexane). 12.15 g of the O-acetyl,N-methyl
salicylamide was isolated.
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,
0.137% 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 vacuc yielding a
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15 foll owed by 12.55 g (50.0 mmol) of ethyl 8-bronpoctanoate. The reaction
was stirred at roomtenperature for two and one half hours. The reaction
m xture WO HHI%d into 200 nL of distilled water. ThePehYPWSHhas heat ed
to refl ux. V\hen ttrfﬁ react i n co eteq< the Jeac |on mxture was all owed

t .ri'[ﬁen taken

to cool 20PTYM 83 t p&r 8f D & ids Gl AFERE° Wi ThUIN aqueous.
hydr ochl or hgdaedide sedluttiion amn e arsslmbate@ fogl A8 wasitessolAfited by

filtration, %31 n30bbLh s cabt WRdoh0 dpebliliffe, YACKHMQURLNIAG . 17.96 0

of the (4- Be xyphe 8- oxyoct anol was isolated. This materi al
was used amliat 2H5aderousheodi hs’tié?ﬁldﬁhéaf &%ﬁzy?’éﬁ(fﬁﬁeﬁ%ﬂf)t&pbxyoct anoi ¢

acid vag phacstd Bh0 ndardadube £10URdcBlLAe thdkaskoddiy, 184 - of et hyl
al cohol. The m xture was sparged for 15 mnutes with nitrogen hefore 10%

pal | adi um BPRHECPVELEHCarBd P e Taediet tho? 1k 2ABERYT ST 4R % Cure. The
flask was hLbeh sRvaciat ethd areratthal ‘lqmn 3coms@imli porthidisogereuys pl aced at op
the fl ask such t hat _t he ont fl we rp,d hydrogen
at mospher e3°®t4G - V\Dﬂbel/c\?ﬁ'gé%e éff’yg 6%6% ig;Fﬁe‘['erﬁé;1(7.-6J1Lc}tr5gg({i/lvaq‘ss%' al | owed to
stir over ntmsoatnlrmmtoeref Haree, arahdthmsvvlttheﬁ f23Q adepoxttiopagh Celite.
ELhY 2heopelpas T efRy ghgf AU YA REILEY diLhlkers Qolathaphi ch vas T T st

recrystallize al co - water and then was 5 dissolved in
2N aqueousssbftht@nﬁh?dfrqsmeﬁéraq% i )@‘EHOe yatdingt ér"eﬁi‘ &R41dcdchi ed with 2N

aqueous hyggochle gﬁamz@a Fhén 0630 tétmglvxéuétats%é;chn\éas in@ ated by
filtration and al to dry under vac

um, 2.
(4- hydr oxyBRRHAY WBS ’cﬁ&}@&?‘a & MRt W 1?5’6\ &t ¥aglc&5’rgp2§h3ao &7 anal yti cal
data: 10 MBLiddhaPi Nnal Eié@pgat@”méﬂkh.ﬁ@ pAakysgB8®€. 66.67 (calc'd),

66. 43 found) %1 7.94 (calc'd ound) NVR. A Si s:

(d6- Dl\/éb) Comiustgon ganalysig: o pls 61#9 (a p‘?u'n“ iﬂ‘f%‘“‘?‘% ”{‘JZH, 2.15, t,
2H, 1.60, p,4Pfdalt’dp, m702EburiH)20%N m. 36|(-ban£do:ompo3m¢9uw$) 484 and 50
wer e nade b&/Rthe above net hod

Rnalysis: (dg~DMSO): & 12.00, s, 1H; 7.98, d, 1H; 7.70~
7.75, dd, 1H; 7.39-7.48, dt, 1H; 7.09-7.15, d, 1lH; 6.95-7.05,
td, 1H; 4.05, t, 2H; 2.75, 4, 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 aqueous hydrochloric acid
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using the appropriate starting material: Conpound 48: Melting point:

99- 100C. Conbustion analysis: % 68.57 (calc'd), 68.47 (found): 9% 8.57
20 (calc' dwgeg9¢ (found) . 1H NVR Anal ysis: (d6- DMSO) per/Bsfastey ™M 4H
3.75, t, 2H, 2.15, t, 2H, 1.60, p, 2H, 1.45, p, 2H 1.20, m 10H Conpound
49: Mel ting gdiuhion 102‘h&0tls£3ul©®n¢)u@tiitensola:dawysizssol%.‘ed 6:@ 29 (calc'd),
64. 53 (foundy;;+% S f VR An is:

( d6- DVBO) : géllté_lca;o?n %ﬁdzxﬁls( %@ggwe@ to d%;é%) 93'9159 ovég J_/gén: %.ﬁ%

2H, 1.60, p,°f @thqn%'ocband,_zlq aq_lcswam necozflelre@:orﬁm\ggm@m Mel t i ng p0| nt
1i7-120C Caiy 1 ysi.s: . YUC. 43 (. d), .58 (found): %t 6.35
30 (calc'd), lii é()épog%g% .%fatﬂf\%p ?1 ygtlss%gi(ch %)Wg) Stlo 'i lss 1H;
8.6,s, 1K 66@2 7119 4kcal3:’80, 19- 92Hf0121660 stH 82I4I7(¢380d)p, 2H. -51 WO

01/ 32596 PCTf | 662 r 7 . _

2, 5-di hydr ox{/g-égt%ﬂ%gnoné{ ?@Eg’%ﬁ% 035’@ ? n(gé[gzﬁ' Sr o d7e'2(33. 72 m,
0. 031 nol), Hhetaswi @iy ceriiotabs M. 3u; B-9, OtD% nélds.and 2ketione, (150 m)
vere added tp ayp00 g8l rounrd ;boftopflask, The reaction mxture was heated
overni ght at reflux and thén was cool ed to ambient tenperature. Wien cool,
dei oni zed water (150 m) was added to the reaction mixture and the

react i onom *rdpLraAAonCs rga.ﬁ.},edn& h‘rgee tinmes vm'th 100 m 10 po(rjt| ons F;

di et hyl ether. The conbine er ers were ied with sodiumsul fate
and concentrate ‘?tr?st‘?é‘érﬁg’ F%ﬂﬂendz 2%alk 04 "ﬁ’l)ﬁﬁds ddupkhol i d was
recrystal |l i zedféxiom $005Q) @etdalabedairen) 5§0 edldirognd K3t Cﬁlagk?ydr oxy- 5-
benzyl oxyac s yg needl es.. 15. Pat a siumh h dI’OXI de (11.11 g,

0. 1983 nol)%kggpg{pn:g?ﬂ%f' + oxA" an)SV\r/“elr]né%%ld’(je& %50 i round
bot t om f | askonotxfrizeptg Ol 1. ﬁugesp Oﬂﬁhy@rlc)xyas ds@nzyfmyoaeétbmmnphe (12. 00
g, 0:0496 moblondoieRabad 98 o1 | Degh Ry e, vaEsaddad ;94,' owed by

addi tion of ethyl 8-bronvpocat anoate (12.45 g, The
overnight at room temperature, an additional portlon of

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 vacuo. 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 solution (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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20 reaction mxture was stirred overni ght at ambi ent tenperature.
Dei oni zed wat er was added and the reaction m xture was heated at refl ux
for five hYQWEA28E the end of this period, the reacti orPCTGMUIGE2AS

al | owed to dq%sn%ﬂqdegom %é‘éﬁ%ﬂg@i u%anaﬂ?t Ié@%v@&' A fdaggo, L3 gn&N aqueous

hydrochl oric aci sol ution e resu ng tan solid was 1sol ated by
filtration rgadtiens niggshedaswecidifdedwith For eaerrisohydeicdarzed wat er .

After dryiRgqOveryd QQEulﬂn‘éa‘EHsto]l@.d75asg v&fshfaﬁ'ese(v%rgﬁnt_zﬂdeQXYn 240-
acet yl phenyl ),- 8- oxyoct anoi ¢ aci d was recqvere

(4- benzy| 0Xy--"&L&Ly| HMEPES- @Sof%ﬁi’%‘i?&léza%uﬁ%‘l%o?@ g, 30 0.0435 nol)
and et hyl aeatatsedndhont) thléer@iﬂﬁ:&dglfhrﬁs%@@dTﬂas rParystvagacted . 10%

pal | adi um vat dde nd the r tor was '
seal ed, %gﬁig %g g@a&‘ Wle[th %eroagteez 'K? PR e raggﬁic{otp was heat ed
at 50C overmllghmg vtaher -B:Zch\m @l¢<8®596aPGHdb§0®it§a662e migdorer was opened
and an addidhkgpad. Ougof 9[{01399/09844 2408 Hecifidabctheaalon vas added.

The reactor sea evacuated a agr w t h hydrogen: When no
change in tifelagehdwi ShltRatigre M SOBERAUCEDWaS 1l orag ‘aysyatn anbi ent 5

t enper alur §achibearnL#@EOLsdNRT a0 1 QRENE G ABdosde EBAsd N 43N Xt ure was
filtered. The filtrate was concentrated in v cuo_ and the residue was

pl aced i n eR&IPar9aly 83k bMeghiRI RP4PH. = ¥hert %SI GERPRR P WWERER up i n
et hyl acet ate, eab71e%icnal,l adtwmmnnap%u.vat.ed(@arcban, via®2gdeeet) .The
reactor was,10 seal ed, evacuated § g ed WI Sro en and heat ed

over ni ght & BECAnafyHs: éSb‘IqMﬁajt ‘efft %ngy it helYedet or was
opened, thaﬂpaslzaajl o BR; aciBiyat e?Heag biB) was2Hi [it. Grzecb,oleﬁ 1a48} t he _
reacti QR m xt%e Mas conc&qt rated in vacuo. The resulting yellow solid was
recrystal | £2ed from 80720 15 water: ethyl al cohol. The yel | ow solid

resulting fromthis recrystallization was taken up in boiling hexane.

Ethyl acetate ¥gg.duh8s mdaé Ud,| Lnd £6 GReSRAY 'b?ntl’{@%b%GQ' eved, and the
mxture was allowed to cool to roomterrperature tan solid, WhICh

preci pi t at é‘&FW@é‘ﬁ@él%%@Pﬁy"lﬁllattﬁaﬁ%ﬁ’é‘ﬁdm?‘fﬁ’%halled in vacuo. 6.23 g of
(4- hydroxy- 2- acedmgloph@nyd ;) M81iting Point: 89-92°C. Combustion Analysis:

20 %$C: 68.57({calc’d), 68.71(found); %H: 8;57(calc’d),
8.58(found). 1§ NMR Analysis: (ds-DMSQO): & 11.9, s, 1H; 9.2,
s, iH; 7.00, t, 1H; 6.29, m, 3H; 3.84, t, 2H; 2.15, t, 2H;
1.62, p, 2H; 1.30, p, 2H; 1.23, m, 8H.
Compound 45: Melting Point: 98-99.5°C. Combustion
25 Analysis: %C: 64.29(calc’d), 64.06(found); %H:
7.14(calc’d), 7.12(found). 'H NMR Analysis: (dg-DMSO): &
12.0, s, 1H; 9.3, s, 1H; 7.00, t, 1H; 6.29, m, 3H; 3.84, t,
2H; 2.17, t, 2H; 1.62, p, 2H; 1.49, p, 2H; 1.35, m, 2H.
Compound 74: Melting Point: 126-128°C. Combustion
30 Analysis: %C: 56.57(calc’d), 56.72(found); %$H: 6.39(found),
6.66 (found); %N: 4.71(calc’d), 4.32(found). 'H NMR Analysis:
(dg-DMSO) : & 11.7, s, 1H; 10.4, s, 1H; 7.75-7.8, dd, 1H; 7.68-
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oxyoct anoi ¢ acid was recovered. Conpound 57 analytical data: Melting
point: 112-115C. Conbustion analysis: % 65.31 (calc'd), 65.32(found); %
H 7. 48(cal cWi)WSZS%Q(found) ' H NIVR Anal ysi s (d6 DVSO) PCT/Bs@38&27. 02, m
3H, 3.92, t, S, t, 2p 2H10J[59m
8H  Prepar gtl 5n be ltﬁonfpc?ﬁné %91 Igreb%'r at |°8n "df 3% A, & a0

8- (4- benzyl gxyzphenazy) -5, nmaf hgel. octanoic acid, ethyl ester 30 Airless

t echni ques were used during the transfer of quw ds, 14,0 grans of

8- (4- benzyl oxy- pRERGESS 48ct YRbTT9alPHT “ePhiy]> Est B5HLM8 nol ., 1 eq.)
was added t@naifdsre e¢i edi. 2001k’ 3rnmked(f@uad, bsm.torred fl ask containing
a stirbar. To -53 W g( 01/32596 PCTIUTSOO 30662 this was added 80 nL of
anhydr ous TI-ﬁFlZ‘T‘ﬁ?éL ke Fr-@2hEUndt i r HelMR dAnatgsia nutl@s BEUAtY | the solid

was conpl et gbyg, dj,s3al ved., Thexr »tore vasycanled k0 3u78€. asi rg dry ice and
an acetone bath, To the mixture wa; added 19.84 nmL of a 2M5 lithium

di i sopropyl & d% Vol bt i G %0 v3867%%ol ., 1.05 eq.). The addition was done
slowy to maintain a tenperature bel ow - 60C. After the addition was
conplete the m allowed , ,to stir for 2.0 hours at -78C upon which
tine the su%MM%enched with 4.70 nL of iodomethane
(0.075560nDI| ., 1Pt2s6iwyhydrdiaiet dhrpetaur 200v@srmol) alasogeeiindo i er ease

above - 50C.dutingnthe ﬁ%@&é@nthIheaJo%@cquﬁow@sLa,.chugwegoetsamsl oWy warm
to roomtenperature and stir over téd& he solution was filtered away
& C

from preci pfateh cengaitagsdParhfafin sl forgde: r E8patRSHY9%cuo. The
resi due was pfi akeh usslgtl@eatf&f slRimidayl, @ﬁ@trawu&n(imasztwotohgsat d. Sodi um

bi car bonate | uti o 50 L nd satd. NaCl s tjion The et hyl
acetate 38 dr P%%“X%%le&e":?lg?”’%% a&g ‘g Idgﬁg ]SyOdI um sulfate
and fil tLer edolﬂ'ch&:dObgal’ﬂ c5l qyeo \namcsledudfeetrtya a—bfmloduanéam vacuo". The
final produg& rea oI de 0|L %Metdhg }:g%lera@ ré{l |, d:0f 418,97 ams (62.6

% yi el d) |cae noun the starting materi al
remai ned aheh@ Twurh s Gtine demﬂwl mi‘efdlrlgywilﬁ cf_’dué@d mﬁpszi’%tf@f REdi at e

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
aqueous 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 alcochol.
Tﬁe 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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product was not characterized and was used as is in the next step. 25 The
conpound was debenzylated with Pd/C and H2 as described in preparation of
conmpound 4WO MBS esul ting product was hydrol yzed accordirugiwimoseaet hods
descri bed frgr .C(Engound 4Z]tqisprt%dugle t he cg%%ound 81. tYi el d was 67.85%
Product was 'a WRITTESsES @1 1R agd™ 3@VEF2 R 2E ERdhe &M PR ST s:

Theor et i cabn€~6i4. 6664 HHit8r88%hrobohinteiCte7. B ichdB6%as Quantitative
13C- NVR (d6; o C=0 AN YAAN : 151. 015 ppm;
CAr H (4C, Qe% 617 %_11"5. %g%l%ﬁz"rr);él %l)izt-em E‘g& %‘%‘%,Chgs‘%ﬁgzsb%m; CH CH3 (1C,
-54 WD 01/ 32596 tpEY} 19500,B08620 S8heBR1gphyl: weker grBCthes wasl, 28.769,

26. 645, 52545d0 IR 1r, 28CHGEBS L6d: 16 194doRINY. Praparaitued wis conpound 82 5
Preparation of 8-(4-benzyl oxy- ph_enox%) -2- (praopen- 2}-éill ). octanoic acid,

et hyl estefikf§9edsarnt @At §iReS iehe?Viaayeant iy rerRIeriangfrid- off PR qui ds.

10. 0 gr ansrefuiik-ind- veite/ lsexyd phenaxylateat BROf i taetkdon eindyhl1®&er
(0.02699m0}1., .1 eq.) was added, a f ied 250 m. 10 3-necked

round- botté?re%”f Iuggér CONtarni ﬁzg'tlg gt?%r %gcré 9%’0}&[ f’gyp}\’/\%’g%gdged 100 nL of
anhydr ous %kffectiheim actidr vagassgiated ed Chupour@l Wil namadytdralidatia:t he sol i d
was conppl etely .di ssol ved., ., _The m xt ure s coaled to - /8C usipg a dry ice
and ac oneﬁe%ta{‘tnﬁ. p%ntt'hg-'n‘:llx Gr exé\/\%"é’uzsagg%nd G40 o?‘za ZéﬁiIG?t hi um 15 -

di i sopr opylcaiaie) s 06@t430M £6Ad488HNDI 7. 941 (Faledd), THED (Adandli.on'®as done

slowy to gaintain_a. temnpe re.hel gw - 6Q¢C. ter e ition was
conpl ete tﬁ@*%r?'tlﬁ?’eswas(ggﬁ'%\t?gd ?ggspf rf g?’ Zgg%gﬂrig’atég%d“upon whi ch
time the sddpengisont, e 8L oW yt,qgaencheéd, wpi 2. 0.43, ¢f, akl yil.2o;oni de
(0.0577 mo).,gy 20 2.13 eq.). The tenperature was not allowed to increase

above 50C during the addition. The reaction was allowed to slowly warmto
roomtédperature and stir over 16 hours. The solution was filtered away

from preci pt at @enasshdassUPES RALASE WeedURSEk PyOtRe l@ovdURettoa vacuo”. The
resi due was taken up in 60 nL X )
using the appropriate starting material:
Compound 48: Melting point: 99-100°C. Combustion
analysis: %C: 68.57 (calc’d), 68.47 (found): %H: 8.57
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 (cale’d), 7.32 (found). 'H NMR Analysis: (d¢-DMSO): & 11.5, s,
1H; 8.5,s, 1H; 6.63, m, 4H; 3.75, t, 2H; 2.15, t, 2H; 1.60, p,
2H; 1.45, p, 2H; 1.30, m, 2H.
Compound 50: Melting point: 117—120°C: Combustion
analysis: %C: 58.43 (calc’d), 58.63 (found): %H: 6.35
30 (calc’d), 6.40 (found) . 'H NMR Analysis: ({ds~DMSO): & 12.0, s,
1H; 8.6,s, 1H; 6.62, m, 4H; 3.80, t, 2H; 2.50, t, 2H; 1.80, p,
2H.
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25 of ethyl acetate and was with satd. Sodium bi carbonate solution (50 ni)
and satd. NaCl solution (50 nL). The ethyl acetate |ayer was then dried
with 4.5 gr @eRs%nhydrous sodium sulfate and filteredpcthgomgani c | ayer
was reduced to an oil and chromatographed on silica gel using (9:1)
hexanes 30 to ethyl acetate. The final product was golden oil wth a final

yield of 7. @rgparscibidod mpbehdl)s? Quantitative 13C-NVR (d- CDClS)ni C=0
(1C, 175. 462—%’—pr , 188, 128.36, 127,679, 127.298 ppm) CAr-O
(2C. 153.303 & 152 688Y ?C%ﬁaﬁfph?PP@%S(%v@go%/ $,886° PR USeRI¥8662 (4G,

115. 607 & lbﬁioﬂﬂcﬁe p(pn’yz mCHR . ¢1C ol 6. pﬁﬁésapﬁﬁ calGbgtd’ (4(31LC,9,70. 439 ppm;

CH2- CH2-:0 (,1 4 59 94 1C, 45.147
g)pr’r) . él—tgg 13 %’%?A’emne ‘cﬁgdﬁi( VESE, 2 ‘%’f ggpap %’%%‘ r"2“?“*(()54_, 25. 745
ppm); CHZ @Hgtorﬁ f(la@< 14I‘h221em))n Mheuwcenpouheaned celvebghtl ated with Pd/ C
and H2 as - desll ied LikPleRalAdN: OlanbOIRO UL E ar e TS LLDY, Pr oduct

was hydrolyzed according to net escr conpoun 0 produce
t he conpounde8onizgdergtetas 167, %Wai@qdﬁédﬁ%tthﬂa§eﬁth eigpiredand] P. was

98- 100C. EI Q%%eﬂctl&ﬂaﬁz&%h% &Q&e@l’c@ﬁé&%h 180N 3§n(as K8 8841 Found C=

69. 33% 96% Quant i 13C— NVR  C=0 (1C, 177.226) :
CAr- O (IQC Pi%’f%’@o °_'L’§f She ézf“’?’zﬁ?d £§8e7 68T 57868 ppn) ;
CH2- CH2- O ( #€j e #i808s qfindgn sﬂfa@HZaxﬁcﬂ.@onéént&&leﬂpm vachbyicl@ih®G 34. 341,

28.968, 27 14 m C_ 32.06 (IC, 20.312
ppm) ; CHe- C%@l’f f8§l§4 (5[8"3 é?ﬁk sﬁ?;%aéaat F%‘r:\rys?t 9%%6641\1%5"%28‘3% eparati on
of 8- (4- net Hekyanwenaxer)! gdekdigioc3atd d, oft tydresydi- To a 500 nlL 3- necked

round bott oged, filaskcd@pnadded 14,90 owIhal® &f 4- met hoxyphenol (0.12 nol.),
30.0 graps of 8Jbrgrr% et hyl octaanoateo (0. 1265 nol . , 10.36 grans of

pot assi &t 25 cariesAst B dyEroriss (31-1150, ni- 1983dredlacadotiamethrl 2. 5 nol e%
of pot assi usulfsdiide. (dhenll eastd Qadé'@s:okgpif}ﬂlﬂ\deftotmct HLegEs adsk ! ef | uxed for

2 days. The eé[rea(agrg{]rleu%%ss,n%)ﬁ roxy- ~ngza nga}'zgggtophenone {12.00 g,
0.0496 mol), prepared as outlined above, was added followed by
addition of ethyl 8-bromoocatancate (12.45 g, 0.496 mol). The

20 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 aquecus 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 vacuo, 16.75 g of the {(4-benzyloxy-2-
acetylphenyl)-8-oxyoctanoic acid was recove;ed.

(4-benzyloxy-2-acetylphenyl)-8-oxyoctanocic 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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"in vacuo" to a solid residue and m xed wwth 600 nL of equal parts of

wat er and et h’% acetate. The two phases were 30 separated and the organic
layer extr¥QR@W th 3N NaOH solution (3 x 150 ni). Th@CEASHNM0EE ayer was
again extracted once w't Sol o The. organi c, 1 ayer was dried
over anhy e e gReS PR ARl Rd viireds b orke M IRILERE b 01 20506
PCT/ USOQ 3666ated| varimom was advied. reftmacedat:oomaiafs a@dnmeeélecn,so m.) and )
topped wi{ u e hi S i refrlgerator

. %&ﬁ t&d ?’;l;ﬁi ?F%lfggdq;;ltlﬂ ﬁ%ﬁ%ge-lq SRS n P ?\’?a%g E'n

over ni ght . e crys formed were vacuum ed an “al | owed to
air dry. Theagricdubixburs hof seaurked aBeanhvy Aagsantl ambdented "as is" in

the fol bowtaghesl@Rse, ARPREALEON wBE fydidh BBLAKMnRNENO L i diet hyl octanoic
acid, ethyl ester Al rless techni gues were used duri nag: t he transfer of

l'i quids. ﬂ“f)t‘b‘reai"fﬁs ?llttﬁée%rrﬁ%’ﬁnﬁéltpﬁa&&u%ﬂ BOHGFREY e§3¥rgactg nol ., 1
eqg.) was added:HeOrasidhférmraérpﬂi:ea59n rﬂheBPaet:kmiclteurmhdéobgﬁmd fl ask
cont ai ni ng

m xture vvagg%sgrsile f"(')‘—“rTS 4 Sn‘a\tlﬁaé‘su%rm 3%8¥ﬂﬁ%ga§%nh%g\m§§ c-(I)-EEI' e;rgfy

di ssol ved. pahiadiuxt on eckcivatedalagbon ovas78@ed nGha tiactbcewand acet one

bat h. 19 tP@algi %6& £teASc l?éjx%eegg gtl'ﬁﬁlym:'oﬁén %naMl%Atte hﬂ\%r

di i sopropyla ut1on e acfd‘ t| on was done
slomy to #®i 3G n Pa‘-tleénﬁ%‘i’]a%'lgr Bo pEbaRnt coRmPeAptre t fBe kaRditPr drAshas

conpl et e t bgeddast URE ﬂ@.&aﬁhh@V&ﬁaEglﬁ‘deH E&¥Fboh Qabom&ea&d -G upon which
tinme the suspension was s i odonet hane

0 _quenched wt
(0.07556 ndf< P58 §eRGH°" mﬂ’ﬁ‘é'}/ﬁ eﬂﬁgr‘?ﬁ’ﬁ%t’v\%%e‘ﬂdf’ '5"I"f“é’\/ved tfeo i ncrease above
-50C duri ngesdlhengdxzblllo@:nsoll'ﬁe wagarcdédrys tahbi zd dwed 80028l owly warmto room

t enmper at ur nd 6 r The t f away from
pr eci p?gat ega%ndet%h%{ supé’&‘ﬁ%t an Lér ge ulcowd sggléja ]Jre%m% flfg&‘e{rﬁ%vacuo The
resi due wasedryesnllpzdtiodOvwat tofkentynylingbeibing dmdangas &FRYL satd. Sodi um

bi car bonat gesialed! .69 G Hided 36153 d1obBCorsRhUb i £30: o, The ethyl

S i W ) us sodi um su
acetate | ayer wa them dri ed th 4 rans of anhydro odium sul fate
and and the mixture was allowed to cool to room temperature. A

tan solid, which precipitated, was isolated by filtration and
20 dried in vacuo. 6.23 g of (4-hydroxy-2-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: (dg-DMSO): & 6.88-7.02, m, 3H; 3.92, t, 2H; 2.4%, s,
25 3H; 2.15, t, 2H; 1.69, p, 2H; 1.20-1.59, m, 8H.

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) octanoic acid,
ethyl ester (0.03778 mol., 1 eq.) was added to a flame dried

250 mL 3-necked round-bottomed flask containing a stirbar. To
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filtered. The organic |layer was reduced to a residue "in 30 vacuo". The
final product was golden oil with a final raw vyield of 9.10 granms (62.6 %
yield). HPL&VOA#28%t ed that that snmall amounts of the stacwusg/aeterial
remai ned al on with some dinethylated by- roduct This internedi ate
product was @7”9@%32%@@‘@6?/@%8% F.nothe Rarhetereged and was used

"as is" in ti’tﬁrﬂ%&tf&i ep. mﬁmﬁeﬁr@ﬂuﬁklmﬂ&@-sﬁhﬁ@mﬁs' d 8&1&5&@@-9 distilled
under vacuucgn Final _yield s 55. 38% aft er

distillation. @%fgtl £ f.%‘“—fﬁ -WRC()B 3y 7 é—ﬁ?’(’?ﬁCdri7’6°%G§dpprr)
CAr-0 (2G, élrﬁ&céftdne&bihﬁﬂ 935 permix€hte HiAsAEdddd 53084 Garl bé. 2984 ppn) :

CH2- CH2- G (I 5 55. 339

CH CH3 (%’c( %@%3&@%%?2%%@ %1§§‘(‘%’65‘° 85%&2%4‘810% §8 %495 666 ppﬁ]p;r)
CHCH3 (IC T8 Ssﬁtlmamné1€Jowlyot44na(1112aprprﬁ) teﬂﬁh@:atelsal belwgy product
was hydr ol yzafdcacC%Ggygchteoaa&fﬁ%qswasd%%w@ed tfhgr £0TRgUY S%]the roduces

t he conmpound 80. . Product "was an o
71-73C. El erf%htsa{trm 9s? shouTﬁeéﬁ et’Bal upep v tipe 8tB8oguspreBstyund C=

68. 04% H= 885U owdiaghibhdteddv 013G, Pﬂb’Rnl( ¢ DbERAetnemO ((01@?5%%0@68) CAr-0O

2C, 153.24 5 115. 265 & 114.554

E:le CHZ- 02 (321§ %3) Bfgﬁp%rgpe&}%re(i’ n%%aéégwifbﬁf iRgyeess i"?‘% 33. 340

ppMm ; CHZ HO3C, d33n34the 2381 B0R, 2‘ﬁ1e74:3ac250n48135p{)1mo)ved% @Iﬂiawmc 17. 075

ppm 20 Pfe%rﬁ“a?%%f Ee‘%n ‘%QE‘&’ eG%ng (& tvga‘? dphe”‘”%) ﬂf{ oct anoi ¢
u

acid, ethyl este are escri be The or 83 i'ng product
was hydrol Wédfmdl wgayt érmtm%DMr ab@d:ﬂeoﬁumm(ﬁantl ZEfiuced 25

produce the {¢ogPAUYIG.89;n Yatld Wag,d4, r id MP.
was 96- 97C. El enent gl ﬂlalay{sll S: §ﬁeor%4:dg§ Q%—%%k%\%(’%@balﬁhéé g%%% Found C=

67. 74% 1= S§thydyecaiaheians Foe “ide ARl dedbwbdicarbqate)golutiene28); CAr- O
(2C, 153. 2915& 452 .aA88s4AT) NaC ALk {4 (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 vacuo”. The final product was golden oil with a

20 final 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 H; as
described in preparation of compound 47. The resulting
product was hydrolyzed according to methods described for
conpound 47 to produce the compound 81.

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~O (2C, 151.467 & 151.015 ppm}; Cac—H {4C,
115.617 & 115.209 ppm); CH,-CH»~O (1C, 67.939 ppm); CH-CH3; (lC,
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30 115.251 & 114.562 ppm); CH2-CH2-0 (IC, 67.844ppn); OCH3 (1C, 55.301
ppm); CHZ-C=0 (IC, 39.343 ppm; -CH2- (5C, 33.747, 28.700, 25.545, 24.575
ppm ) -58W1m5932596 PCTI 1 JS00/ 30662 Preparation of CFHEUNPEB A ni xture
of 6.525g (40mmo of carsalam_.1 QnD- I-nonanol and
5. 30g (50rﬁ(§b ?9011‘ W odi G cé?%or?a?tg fhg@oﬁgw%\lﬁ%dlﬁ%g Ryl B4 4mi de (DWR) .
was heat edtnatnI5¢B0Ci60s48B panirs. TLC (el uent: ethyl acetate/ heptane)

i ndi cated the reaction was conpleted. The reaction was carefully poured
into a mxture of ice-water. The resulting white solid was stirred for 1 _
hour. It Wﬂﬂlﬁed gl ass funnel washed with water, hexane
10 and (drigd ) X

benzoxa2| e= 2 H g

3-(9- hydrcﬁg&iﬂﬂgﬁ_)wmm ne- 2, 4(3H) d| one in 10nL of
N, N-di met hyl-aest addaighed %ﬂ‘bt@ﬁtﬁﬁa&uﬁ@ t\h@StﬁaddﬁerGf zquulag 4mol ) of
potassium_t-butoxide in THE solution, The cle br own, &5 %g kltl on becane
very thi ck?-RoPEHvRE( §0! 4P PaREe Y TRBEP B d OF hd anom $Fie SR heat ed at
reflux foresheti wim99ﬁoﬁﬁ4g €4. mvals) added pot as@lamm fdotkdl@5Wamsl added,

fol | owed n.o 3 ) hylm.b acetate. The
react:,@n \%Ls efegc}“u for tf%e o%lrasskcéé?t% %Stqtr B C. Tgn%f?g%ured into

i ce-wat er .wa& gddeO-OIOelsleulQfe@nhY%leo@uB'éFnatTé‘ﬁt m#’itq{}’ledwﬂ\ﬁss'fdééaﬁt ed and fresh-

vat er was r3d4gdn; sTRaL Hf QGRIYT endaS158PRA @EmpMite8y diwsaveuyas di ssol ved
in THF. The THE solution was. carefully poured into hexane. The resulting

solid was 6 merhus vaastraledi ER WG ’“&‘ﬁda e d<F A" 2665°The wei ght  of

the desiradpr Odlltﬁtth\élaﬁn&\ﬁ@gwé35é?@dedl-lf’l_m mZSoﬂ B2 hithiudp: 125-128 C.
HNVR (M DSQ.d6

(2H, éilééﬁpé??yltaj“ldi 383(51(‘%;??[13 104%9 ‘EP?‘( 2£<H’ ﬁrQ’? 4’3‘(39( o rr) 7.38;? 1H,

d), 8.70( additi¢n wasabone Galogdly fior rr@ismnmo&m@ra@nremequ 86 » N, 4 X15.
Found: C 63¢fd; dle aflafionNwad hp1dle PIRPAERLLAN A5 £ORRUNE, 93

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 eq.). 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 13c-NMR
(d-CDC1l3) : C=0 (1C, 175.462 ppm): Cpa (6C, 137,188, 128.36,
127.679, 127.298 ppm) Car-O (2C, 153.303 & 152.683 ppm); * Car—H
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Melting point: 57-59C. Conbustion analysis: % 72.69 -59 WO 01/ 32596
PCT/ US00/ 30662 (calc'd), 72.75 (found); 9% 9.15 (calc'd), 9.44(found).

Pr epar ati onvmmmsvpound 94 Melting point: 59-61C Conbustprpms@ngdcysSi S: %C
71.16 5 (calc'd 71.08 (found); 9% 8.53 (calc'd), 8.99 (found).

Prepar at i on Ut chipéands 98 STAT m’rpo’tﬁiﬂ (1C.alabt 4 @i omi@ohtkact Servi ce
Conmpany  of (Mesco43BUSSHS. 1@1{43[«;@9@ Qgg;ormohmouagr%gz é§cconpound IS
avail abl e from %nt act Service CoO ‘P;{{ Mbscow, Russia. 15 Preparation
of conpound e origbita {1 -adail bP@m)f'r o&ﬁé*% @SnpHmfo8f M | waukee,
W. Exanpl EpZJmSal rReR,-Calsc, t B o9 SE)121, ozAalosdel 2y erys gfm Or;akngesing (PO
conposi t| ons ﬁeq%l very agent conpound and salnon calcitonin (sCT) in
dei oni ze par ed as described in Table 2 below. Typically,

450 ny of the dee compyowngie Rt s ciEbeouythtwaswhidded /Coardi @, s of wat er.

Ei ther the sRdLiB.S2 £ameu usged t ee 25 acid was
converted to the seodilL{lJr#JegtaQQ%y st?r??an?\g%g% 4Sﬁre‘shiri t%%’tua{éorf%tl on and addi ng
one equi val @It ¥adi Mirdrohyded acderding0 tinetheddi dendragedi fdr wat er. The

sol uti on vagomysUrdesedo tﬂ}eaué@%edc&@%%& 53270) y@@ﬁh saRi gated. The pH was
adj ustquto about 7 (about 6.5 to 8.5) w NaOH or HO . 90 30 Kg sCT from

a sCT st'fck PEBMYAG ¥R® (2 WrdERi SHede Wpadﬂf‘ﬁggsft)m?%: pHElemspEEbhat e buf f er
to sCT and ahhDpiiRg Tfﬁedz@tgeal =G 9. S6¥, Uik 0N, d0% ; SF&ﬁdd”l@~f@§ ARoul= 10- 20

Ut es 295056 O gall i 50 0 B S30RB TR0 80357 et Ly prver 1 ng)
to 3.0 m (\Jaei elsildé@(bn'dllﬁg Y6 ppn} ubichi-ty (of, t1he.ded ivary.dapent conpound).
The dosing pom); cH-CH,-0 (1C, 67.908 ppm); CH-CH, (1C, 44.887 ppm); -CHg-
15 (5¢, 34.341, 28.968, 27.071, 25.614 ppm.}; CH-CH; (1C, 32.060
ppm); CH;-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

estez
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
ethyloctanocate (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 heterogeneous mixture was evaporated
“in vacuo” to a solid residue and mixed with 600 mL of equal
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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sol utions containing delivery agent conpounds 3 and 15 5 required further
dilution with water, and final doses of 3 and 2 nl/kg, res ectlvely wer e
adm ni st eMEOHBS%chi eve the desired anount of delivery? 67rrpound and
SCT. The dosiNgen SALULAANS HAE.R dd Rale dRLLNET Y- 386ThLF QRROUGgbdOSE,  SCT
dose and “dose& Vol Uume anounts as 11sted below in Table 2. 10 The typi cal
dosi ng andvishned ieuyapr avous sfvwkexangs Thols| Bag . PIged Spraague- Dawl ey rats

wei ghi ng ?&Tf‘é@&&a?&,@ 3\59&19\1“@6 Frastedsfals 2hah Rorhednik RAFLBISE e ed
ket am ne d chl

or promazi ne 15 minutes prior to
dosi ng ancFlléga‘F‘Jh aé.‘§ ﬁbJe‘HLftﬂl £8 b FEdi n éﬁe?f?rr‘g‘é‘itawai '&ﬁ)ts:} g0o] lZf’rrgup of 15 °
IZII ve ami mlnﬁy\@éd acai Rhstayead aneisof ih heheddsl hgnisnl stépns.  For oral
osi ng, an cm Rusc ren s s_adapt a_l. syri nge
with a pi & PR ee e s E P e b %gtalri(%c ' 5”” %y d?awl ng
t he sol ut |emhy1hasggh the cat het er, which was then w ped dry. The catheter
was placed 20, down @&ﬁﬁg@@@%é GaY4 NhringMiRS tHBLAG RESt the incisors.
Sol uti on was admni st er pressing the syringe plunger. BI ood sanpl es
were col | déamidser 4l Pygfamsnef hthe gompowdsePyodysasi aheYs @ 087He = 0, 10,

20, 3Q,q 6Quo§nd P gﬂénusﬁsaddéewra $eIndas idat 25onined- bé/cl{eaSTrbzﬁtg:l-\Mth an ElA
kit (Klt 25 ElI AS- 6003 from Peni nsul a Laboratories N Carlos, CA).

Nunbers weEtampditegk atadPABY t a5 5 ne T9at WSBt%‘f‘:}-‘FSd Atime = 0.
The resul tex bhRyaddie @RF TEIThel Nieace d&)SIsrtgrrgdcﬁ,cp' wermiraresaged for each

time point e_naxi e d WD 01/32596
PCT/ LI soo“é‘(’iégzther asSangfé%gg ?%sgo:ﬁ{r‘{!e? © m%ct'fi%De fvery Delivery
Conpound GB1EdsE IVE%ﬂﬁ: Peadxg aAg‘@Mtl%s\edWOVS -SefAn¥ReCT  Conpound

'k y |
(1”?5091)350(1{& %g%i&@ 2abP9/19.84SR) JeSE) 204 1430130 ki i35405y1akid&0 30 1 398237

solution (0.03967 mol., 1.05 eq.). The addition was done
slowly to maintain a temperature below ~60°C. After the
addition was compiete the mixture was allowed to stir for 2.0
hours at ~78°C upon which time the suspension was slowly

20 quenched with 4.70 mL of iodomethane (0.07556 mol., 2.0 eq.).
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

25 “in vacuo”. The residue was taken up in 60 mL of ethyl
acetate gnd 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). HPLC indicated that that
small amounts of the starting material remained along with

some dimethylated by-product. This intermediate product was

~57-




2 150 30 1 628221 2 150 30 1 449550 2 150 30 1 320348 3 150 30 3 081 4
150 30 1 187177 4 150 30 1 195436 5 150 30 1 349348 6 150 30 1 316189 6
150 30 1 14X300/3296150 30 1 677429 7 150 30 1 87135 7 »oorusédsese349103 7
150 30 1 216180 7 150 30 1 313381 7 150 30 1.16 297270 7 150 30 1 181197
7 50 100 0. Bogrigracterigedopnd yas ywes3sgs Is53n10e pextedtr®- 7 150 30 1

148152 7 150 3@hd prodszSQag%& £1279 153694 tmaieSQl&l&egZ%%Q 7150 30 1
438154 7 150 30 1.8 150 30 1 194239 8 150 30 2

4 150 30 1.166190
3649 8 150 30T §§7§%%‘6' Y f56“‘§§9 558bglsel é 150 58038% p£5872 9 150 30 1
255249 9 180st3018tPBB126 - 62 - ----------- WO 01/ 32596 PCTI | JSOQ 30662

5 Quantitative PC-NMR (d-CDCl,): C=0 (1C, 176.508 ppm); Car-O
(2C, 153.411 & 152.935 ppm); Cac~H (4C, 115.09 & 114.299 ppm);
CHz-CH2-O (1C, 68.186 ppm); CH3-CH,-O (1C, 59.782); CH30 (1C,
55.339 ppm); CH-CH; (1C, 39.239 ppm); ~CHz- (5C, 33.465,
29.030, 26.888, 25.666 ppm.); CH-CH3 (1C, 16.835); CH,-CH; (1C,

10  14.012 ppm).

The resulting product was hydrolyzed according to methods

described for compound 47 to produce the compound 80.
Yield was 82.3%. 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= 8.65%; Quantitative '’C-NMR (dsDMSO}: C=0
(1C, 177.668); Car~O (2C, 153.243 & 152.773 ppm); Ca~H (4C,
115.265 & 114.554 ppm); CH,-CHp~O (1C, 67.818ppm); OCHs (1C,
55.305 ppm); CH-CH; (1C, 33.340 ppm): -CHp— (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 69.

Yield was 74.6%. Product was a white solid. M.P. was 96°-

97°C. Elemental Analysis: Theoretical C=67.65%, H= 8.33%;

Found C= 67.74%, H= 8.44%; Quantitative “C-NMR (ds-DMSO): C=0

{1C; 174.628); Car-O (2C, 153.291 & 152.798 ppm); Car—H (4C,
30 115.251 & 114.562 ppm); CH,-CH,~O (1C, 67.844ppm); OCH3 (1C,

55.301 ppm):

CH—-C=0 (1C, 39.343 ppm}; -CH,~ (5C, 33.747, 28.700, 25.545,

24.575 ppm.}
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Del i very Conmpound sCT. Dose Mean Peak Agent Dose Dose Vol unme Serum sCT
Corrpound (rr%/ k/gz éflg/ kg) (m) (pg/mM SD)(SE) 10 150 30 1 246212 10 150
1 11913W0M259650 30 1 100224 10 150 30 1 352445 11 PCTESMES0G62526415 12
150 30 1 391278 12 50 100 1 316476 12 50 100 0.5 445221 12 150 30 1
224106 12 150 30 1 170233 12 150 30 1 286267 12 150 30 1 195172 12 150
30 1 150132PreplrdGidn30£icsitdR08 8812 150 30 1 17048 12 150 30 1 098 12 150

150 30 1 7995 A3 150750°1 S1e8180" MO IE0 564 StatS 43 1A B03a14”
12 150 30 P-pgopssdi-nppansg 30d1S BHy1480mnad )15 SGlivmsegrkrpate2in 5Pn30 1 -

177188 512 Nlﬁodﬁﬂeéxyagégggmm@(é@@ s InS3464e 72860€ 80 B HBALSS r1E2 150

30 1 291269 12 150730
{eluent: ethyl acetate/heptane) indicated the reaction was

completed. The reaction was carefully poured into a mixture of
ice-water. Thé 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 (20mmcl) of
3-(9-hydroxynonyl)-2H-1,3-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'brompacetate. 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 4.39min.; Mp: 125-128°C. "NMR(M DSO dg): 8 1.25(12H, m), 1.37(
2H, m}), 1.53( 2H, m), 3.28 (2H, m), 3.36{( 2H, t), 4.85( 2H. s),
7.07( 24, m), 7.45( 1H, t}, 7.88( 1H, d), 8.70( 1H, t). Anal.
Calcd for C;gH29NOs: C, 64.07; H, 8.07; N, 4,.15. Found: C, 63.71; H,
8.29; N, 4.31.

30
Preparation of compound 93

Meltihg point: 57-59°C. Combustion analysis: %C: 72.69
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12 150 30 1 199236 12 150 30 1 137133 12 150 30 1 207164 12 150 30 1
203120 12 150 30 1 182153 -63 WD 01/32596 PCT/ 11S00/ 30662 Delivery
Conmpound sCGvdxsssebean Peak Agent Dose Dose Vol une Ser unpgfiisnngaspound
(ng/ kg) (pg/kg) (M) (p SD)(SE) 12 150 30 1 181270 12 150 30 1
219262 12 18&180d1 2726183(EOBEdELBGPGOMIEZLg@iQQ d3129146(&wnd) 185192 12 150
30 1 75169 12 150 30 1 125164 12 150 30 1 118265 12 150 30 1 207207 12
150 30 1 224313 12 150 30 1 190244 12 150 30 1 336347 12 150 30 1 209118
igzégg 384;.Eﬂﬂﬁgﬁé:ﬂa_isﬂame_i_zzs258 12 150 30 1 227233 12 150 30 1

2 15 9180 . 150,301 13417166 14 150
30 1 196155%é%§§§%3x§g§24%}6&4: Q°§%ﬁéﬁég2 14 f%g %% 150 %% 1 206131 19
150 30 1 5791tm@lcle) 156-89 (foppdbppH: 8.53 (calc'd), 8.93% (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 Calcitonin (sCT) - Oxral 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 HCl. 90

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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19 150 30 1 110125 3.9 150 30 1 170161 19 150 30 1 128155 20 150 30 1
138107 20 150 30 1 8582 20 150 30 1 96135 21 150 30 1 181128 21 "150 30
1 - 21523W09325%0 30 1 8998 22 150 30 1 309152 22 15BCHUS3G6D174 22
150 30 1 273281 .64 WO 01/ 32596 P U 0/306 Del Ly, ound sCT Dose
Mean Peak %\ggtﬁlty b%‘éeertlfxr)‘gi o1 i u%Gl éru%%s %om hl'c?tf‘ng/"l‘( Co/kg) (m) (.
/ImM  SD) (8Bed 28 WS5hg30he HARL6201@@ 150330 mi I@iﬂfﬁ@ dgger]_@@lg?,@nl 122273

24 150 30 1 142135, 24 ;,godggvje 1480124 1 f351487ng 25 150 30 1 5377
27 150 30 1" 163106 78 150" 30 %38 0 29 éSd’%go 1 233207 ° 29 150 30 1

193215 2951150130510@2:498m<33c?e}5®8810 agepgsa@Pousds 15304013 166106 30 150 °

30 1 122118pquiQedSPudiiet 31843 6n BltnlNAtdP, lankb8idd 3led Xk 30247099 31
150 30 847q8

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 weighing 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 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 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 (Kit #
25 EIAS-6003 from Peninsula Laboratories, Inc., San Carlos, CA).
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 is
reported below in Table 2.

30
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32 150 30 1 175148 32 150 30 1 10375 32 150 30 1 187135 33 150 30 1
96209 34 150 30 1 10372 34 150 30 1 137178 36 150 30 1 062 37 150 30 1
12648 37 193008@296149184 37 150 30 1 179232 37 150 30 ptThAs@Bes38 150 30

1 200158 38 150
150 30 1 5071 42%%%

39,180, 30 1 113120, .39 1?0 30 1 115178 43

o Bifne 2aORcilnt (i 2ar 0 pt30, 30

0 30 1 172158

-65 Wc) 41/32596 PCTI ug40/ 30662 DeI I very Conpound sCT Dose I\/Ean Peak
Agent Dose [ Apatre—Cre K e)—(ga-e) i /m  SD
(SB) 47 150 3§l¥g o0 § g 3?49\?’ ;‘3509%0\9H bRy EE% o 1>
479291 49 150,301 1L 7q,4a 180 189429)" 51 @q}‘q‘;sﬁ)ﬁ(g% 150 30 1
203227 51 156 ﬁQ t LUTTgU ;fﬁ)uu 3 22%f“0 52 *uu3fﬁ4051 54 150
30 1 3447

1 150 30 1 3984237

1 150 30 1 4104471

2 150 30 1 628+221

2 150 30 1 449+550

2 150 30 1 3204348

3 150 30 3 0+81

4 150 30 1 187+177

4 150 30 1 1954436

S 150 30 1 3494348

6 150 30 1 3164189

6 150 30 1 144£200

7 150 30 1 6772429

7 150 30 1 87+135

7 150 30 1 1494103

7 150 30 1 216£180

7 150 30 1 3131381

7 15¢ 30 1.16 2974274

7 150 30 1 1814157

7 50 100 0.5 81+137

7 50 100 0.5 273+303

7 50 100 1 116£170

7 150 30 L 1484152

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 1944239

8 150 30 2 ] 3649

g 150 30 1 3274323

9 150 30 1 2784286

9 150 30 1 133+172

9 150 30 1 2554249

9 150 30 1 286+126
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56 150 30 1 165243 56 150 30 1 90125 56 150 30 1 113115 56 150 30 1
175150 62_150 30 1 117158 64 150 30 1 138148 66 150 30 4 109244 67 150

30 2 68141‘3 6’*’/" 3‘50 30 1 142142 67 150 30 1 256158 71"95'5’58@0262302246 71
150 30 1 4 F50—30— 3 46328721150 303755857 6—36—1 224409
78 150 30 %@ 'l‘)‘§§“%a 1 &g&_la? 011 rt;nz?ea 9 15of30 1
13390 Exanb& §éc ) Rant I—J n?)pg) wt t’tm (%IE ivery 5
Oral gavage- S+HH 0,e+ H ﬂﬁ) f .ﬁfle.“yﬁ"“" S‘?J..u Yael rhGH in
phosphat e -\nffn vdre Brepa nrl h\/Jn_yl ng—--66 mnm/%‘b@'éé;r*r/u 00/ 30662
A sol utionlof ]tqw el i3y ngent ocgrm und has 13 p sodi um -
salt of the deldverly atfht Lonmpi®hd of by ! conVertingl@®e@2free acld to its
sodiumsalt{. T™picgllyi3G ol utifon off thel delijvery ag®a4d460npound was
prepared i h 5 yhosphatesduffer awod stifrred, eﬂﬁi ng onsz@qukval ent] of sodi um
hydroxide {T.02N) WhemsmKing TTey sodijum sal . | The TTggf1,7g§0SI NG pol utions
were prepafed gy MXTmggt e[ det L ggry qgenty cofpound §Pé+l{§50n Wi an rhGH
st ock $O|U IU;-Id e hGHA cre—1y M &Ny puwutﬁiz mg—rGH, 75 ng
D- manni t ol 0—ghyei-np—and 339 mg—dibasic—soditmphosphatel then
diluting bel?OOA\r: Jirnl\and#nlutlngf fhaﬂpgrm J‘tqﬁnm:%u ually
150 30 1 170+233
12 150 30 1 286+267
12 150 30 1 195+172
12 150 30 1 150+132
- 12 150 30 1 2731206
12 150 30 1 170+48
12 150 30 1  0+98
12 150 30 1 151+80
12 150 30 1 3144255
12 150 30 1 184+177
12 i50 30 1 412+275
12 150 30 1 79+92
12 150 30 1 168+169
12 150 30 1 206+286
12 150 30 1 293+414
12 150 30 1 1804263
12 150 30 1 . 226+148
12 150 30 i 507+413
12 150 30 1 177+188
12 150 30 ] 203+227
12 150 30 1 330+462
12 150 30 1 160+188
12 150 30 1 291+269
12 150 30 1 * 170+246
12 150 30 1 199+236
12 150 30 1 137+133
12 150 30 1 207+164
12 150 30 1 203+120
12 150 30 All 182+153
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Tabl e 3. 15widnedoygei cal

The pH was adj ust ed,
The delivery agent conpounds and rhGH dose anobunts
dosi ng and sanpling prot,ocol s weretasopeakl ows.

I f necessary,

t o bet ween about

7 an
are listed bel

d 8.5.
oW in

Mal e Sprague-Dawl ey rats wei ghing 200-250 g were fasted for 24 hours and
admi ni st er eq ket ded e FBun@] kg) send  ¢hl awpe ompzi ne §darb Prgkkg) 1b minutes
prior to dogi ngyear ageise ap nemded tQ neilnkai N anessdwmi aCT A dosf ng group
of 20 five JubfBbEndASImaYIN| St@gerhong ofimihe gosimgmiotwdniaes; An 11 cm
Rusch 8 French gatrnefer1§@s pdaptxd tofja I nl syringe igwibhga pipefte tip.
The syringe bﬂ:éi tHEd—ygg T gosT TRy SONUTT of Dy [draw ng 4:Bgzsol utipn
t hrough t he teat Tgter ﬁf@g A was—fghen Wrpety dry e CALHGLET Was | aced
down the 25 iesephagus !,E HAE—1 &fp-of trabtng—past—the LSprSTh dosi ng
sol uti on wad.a nister byl pressing tthe-syringe—plurger—>Bloed—Fanpl es
were col l ectled 82rially*3tomthe 3%iil lartely t{pical 13392 e = 45 30,
45, 60 and 90 nidutes. ¥He BO fidfe sanplest from each #PhEé%eriod jnere
pool ed (excapt fipr thosksGanpl es ¥or whHi ch Bt andard deld&fledn (SD)| and
standard enror1fSE)| ar €s¢ epprtedo. Serjum rHGH ¢oncentr@atkens were
quantified Qy agzTHET TEMoOpsSsagest |[KiT {1 KT [# KIFZRERhfom - 67 WO
01/ 32596 PCH3p0-3p66255 CezymgCorpygrat o e, Ca.gg‘:h%gge, \Y/AY)
Previous st yedi-ess—-hei-ept ee—pasetifre—vgtvesof—about—z _244i|e TTEX] mum
concentratlcm_f_gi._e.a h-g¥ oupi-s—+eported—belowirn—Fable—3; Fabte]{ 3. rhCH
- Oral Delivery®2Del \Ipfﬁp Del i verd? r hail Vol m'g_.[\[ga_q_pﬁé:}ﬁeqt__%ent Dose
dose Serum [[r hGH Cohpot¥®l Cbrpoud®d (mg/kg): (m ) (ng/md0%1pBse (ngf kg 1
200 3 1 95.3 11200 B 1130.9] 1 A% 3 1 76.® 3024257

12 150 30 1 2251258

12 150 30 1 2274233

12 150 30 1 1724296

14 150 30 1 5684247

14 150 30 1 192+180

14 150 30 1 1174166

14 150 30 1 196+155

15 150 30 2 116488

18 150 30 2 1444183

19 150 30 1 206+131

19 150 30 1 79+1746

19 150 30 1 2244501

19 150 30 1 110125

19 150 30 1 170161

19 150 30 1 128+155

20 150 30 1 138£107

20 150 30 1 85482

20 150 30 1 96+135

21 150 30 1 ) 1814128

21 150 30 1 2154232

21 150 30 1 89+98

22 150 30 1 3094152

22 150 30 1 2904174

22 150 30 1 2734281
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12003 137.2 50 42003 112.6 5 200 31127 5 200 3 1223 5 200 31
56.5 7 200 3 18.8 72003 158.9 72003129.1 58.2 8 200 3 1 4.88
9 200 3 1WMO0M{RSBO0 3 1 34.3 11 200 3 1 35.4 12 200 3earmsmeee?2 200 3 1

44.3 14 2003 1 19 8 15 200-3 1 83.9 15 200.-3-1 47 3 15 .200-3
15 200 3 1 Dﬁ%?ﬁer%f%mp%éd)oo g | 22 162 2.6 e%“legg 200
20 200 3 1 2‘?%’1921 1 2 bot? 24 266"% 3t 76
0 26 200 [SoTPgung | J995KH b 1‘”E°fk6’ 28 2 3 1 gdpg/mbog SBH(SF), 4
01/ 32596 RCT/ 8500 Roab2P m'”‘?%%ﬁ Deluzer% r haH Vol uAA8Hksen Peak
Agent Dosg do3@ Sefunt?? hGH) ound Co d (no/REFYEA) (ng/

23 150 30 1 1224273

24 150 30 1 1424135

24 150 30 1 21148

24 150 30 1 66541487

25 150 30 1 53+77

27 150 30 1 163+106

28 150 30 1 138490

29 150 30 1 . 2334207

29 150 30 1 1934215

29 150 30 1 92+408

30 150 30 1 1661185

30 150 30 1 166+106

30 150 30 1 1224119

30 150 30 1 313+487

31 150 30 1 165+119

31 150 30 1 70499

31 150 30 1 84178

32 150 30 1 1751148

32 150 30 1 103+75

32 150 30 1 187+135

33 150 30 1 961209

34 150 30 1 10372

34 150 30 1 1374178

36 150 30 1 0162

37 150 30 1 126+48

37 150 30 1 149+184

37 150 30 1 1794232

37 150 30 1 63+91

38 150 30 1 2001158

38 150 30 1 1044130

39 150 30 1 * 115+120

39 150 30 1 115+178

43 150 - 30 1 50171

44 150 30 1 188+184

45 150 30 1 1254187

45 150 30 i 1724158
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Dose (nmg/kg) 28 200 3 1 19.2 29 200 31 0 30 200 3 140.5 30200310
30 20031 0 30200 3 15.27 32200310 332003110.1 33 200 31

6.9 34 200WO91/1359%634 200 3 1 7.8 36 200 310 37 200 FctnRédizo@d 200 3 1
0 43 200 3 .1-9.49 320031 42 2 + 41 45 200 3 1 11. 2. 45 200 3 1 22.8

45 200 3 1 42Pediveamy pepypesunrd]l 6SCE7 270 Pose144 47 Yoo Feekgl. 7 |47 200 3
1 41.7 47 200*\939“;?%5. POSE7 200 %52 9. d tVORPMe 147 208emmSSE 1 t #42.2 47
200 3 1 9.415%F%° Am9/58o ! sgoshm) 3|1 4ATIR 40 pemyrd % $P) (58) 200 3 1
20.1 52 2003 $70 b4 P8 31 6.37 59 20013 1/12.4  62%99
48 150 30 4 35+49
48 150 30 3 954156
49 150 30 1 4794291
49 150 30 1 170+75
49 150 30 1 89+129%
51 150 30 1 49445
51 150 30 1 203227
51 150 30 1 2073207
51 150 30 1 2264220
52 1590 30 1 163%300
54 150 30 1 341447
56 1506 3¢ 1 165%243
56 150 30 1 901125
56 150 30 1 113+115
56 150 30 1 175+150
62 150 30 1 117158
64 150 30 1 138+148
66 159 30 4 109+244
67 150 30 2 681+419
67 150 30 1 142+142
67 150 30 1 2564158
71 150 30 2 3024246
71 150 30 1 45462
71 150 30 1 146+328
12 150 30 1 558%576
72 150 30 1 2241409
78 150 30 1 54+121
18 150 30 1 1544167
78 150 30 1 107+158
79 150 30 i 133490

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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56200310 60 200 31 1.5 3.3 622003 16.2 64 200 315 66 200 31
0 67 200 15 67 200 3 1 14.7 71 200 3 3 5.94 -69 WO 0V32596
PCT/ US00/ 33’6’8& 2981 i very Delivery rhGH Vol une Mean Peak PAJAIMVMgE@nt Dose

dose Serum ound /K m / se /k 72
200 3 1 28 (’gissg%bl%" ?%O%Q?g‘g‘%ge? 9%”3 ‘9’2;‘?9’%282) 53‘% %1? #tgi?érrpl(g% 9 _
Heparin - Grall fcherssbluensel Delfi vee ydelQvaly gaeagecérzOundnay dty i ntracol oni ¢
(1C) dosing. 5,30k ¥h4 QB3 ¢00L aalc’l'd“@oan%ekbé{ﬁm’ s%@‘é”t HPQPN% gnd heparin

sodi um USP were prepared I n 25% aqueous propylene gl i ther the
sodi um sal tsofutipe @I@Itlh\?e#?lia@é’m 2@ GaRRC WS wag erFepgredhin free aci d was

convert egl t&xés'bﬁa@é)dddf'fbs?a&ﬁd WieliDr&e 2@ RleeBu Bfa120d1 SN daudnexi de.
Typi cal ly, the delivery gent 10 conmpound and heparin éabout 166- 182 |1 U ny

(typical |y hwEogide d’]ﬁﬁ))" vigien W&H&F ey erdisp éélﬁry Bweidid. This dry
m xture wasosddingSebMadons wHlé %&pWBySmpfﬂ@ytﬂél&ieghyéﬁi' ,ageaet exed, and

placedlnasonlctor about 7C vaasa ust e 7(65to
8.5) with a‘fqolT gﬁrsl Q; %he}’df)hsﬁagigk sé’llu? sm%ornh ch"‘rLed to

produce a chasker bsohutungnasTﬂ!mvdfe;rnals mgo e i@t \R/ésmmd?-ustnedtcub dbomg 3.0 ml.
The fing d&yc‘:{ﬁéyar?cg%msg &%’H%gg?gc ds%%?rﬁm%{%% Qosc%ena&ﬂ%%g vol ure

anounts are” “l1sted bel ow I ‘dosi n npl i ng
prot ocol s vieiitd 4% glycerol) and diluting to the de51red 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. A 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 weré 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

guantified 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)
i ntranuscul &0 &/3spiedi ately prior to dosing and agai n ascnessh@sst 0

mai ntai n anesthesia. A dosing group of five aninmals was adm ni stered one
of the dosi ngeE™oferrtagasiofrdncor dlargavdgre PPD) dsivagys arudiem Rusch 8
French cat heigfi wasq adart efle tR18ed JH 2BYEd NQ8W thA R PRI € tip. The
syringe was filled with dosing solution by draw n gl 70 WO 01/ 32596

PCT/ [ JSOO 3088F Rt Rt de¥ ot PhBERHFh 16 hePRO&ERStRALOWWAD cFrbAES3 t hen wi ped
dry. The catheter was placed down the esophagus |eaving 1 cmof tubing

past the incisors. The dosllI gb | ution was a m 0l s stered by pressing the
syringe p unger - For 5 int 3 T oni c—'(ﬁ%—@%%!l—%é——'é—‘?_ 5cm 8 fr Rusch

cat heter was Do paaptee-t Ay nrge—w-t-h—arpHpette—ti-p—Jhe dosi ng
cat heter wap thE tyed [N Jte"]’rcl)etrtyhe c[?Tt@n t|hr d&ﬁﬁetre 7 E{‘ﬁ%’gj the tube was
no | onger v EEEFQ%“C‘ heo,ﬁpoo g 9 Sgl,or S eeX|cré°’§ 5et < into the col on
by pressingjt syring ?]B% pl ungg £ traf“ezj bliood sz%p es WPre col | ected
by cardiac puncture | fqgl /Qw' ng the administratifon of ketam n¢ (88 ng/kg),
typically gt—0725; 0.520é.0 amd—35 iUUIbldftbl uuagsu$ ncp rin
absor ption SyerT euzyd a1 mCyeasy T <1 Ut——;r”g ETCE 5 rnpasured by the
activated partiai—thromggptastiTi llb'#(/:\ljlllf ccordigrg tothe nmethod of -
Henry, J.B.[7C rpnrTar DL g@mnosis aglu JETTagETTETTY Uy37"3,.¥r5%)[ ory Methods,
Phi | adel phl 0, l"a-\, VViD: 2§&uu ers 3 J.::ll‘) : IEiI'CVI DS atttuscs iAfdi cat ed
basel i ne vatuesy of dbugBOZO acbuyua ncaqjta romth auina s in_each
group 20 were ageraged L egch—t3me i lltl andtthe Ilb rest t hese
averages (i[e T gmearn pe APTT) 5 rEpUILqp befow—i1 56! §bf€—ﬁ' Tabl e 4.
Heparin - Qratt4mtrdcotgggc et VETY uem—vlt:l y Vet ||uu8|_§| rvery Heparin
Vol ume Mean Peak —Agemt 5 g —Agernt 3)051-,' Bosg APTF(setgg_gConpound Admi ni -
Conmpound ( gy () ngstrdn o Dose 25.1 1 582

8 200 3 1 4.88

9 200 3 1 1

i0 280 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 90.1

28 200 3 1 121
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(mg/ kg)
48.788

01132596
Agent of
SD strat
23.076 4.
50 25 1 1
| C 50 25
| C 50 25
10 I C 50

1 1C50 25 1 130. 84

118.18 1 IC 50 25 1, 231.34 2 1C50 251

32.79 3 |C 50 25 1 16.046 0.481 3 1C50 251 16.984 -71 Wec)
P& $18%%5 30662 Del ivery Met hod Delivery Hepari PCNOS0A®6Mean Peak
geniviosq pANSeeAPTT (heB) |Canpodad]|Admedh-pdnpopind (ng/ kg) (m)
omdaese (ngAgent 1./45Dodel C{50d35e1 40s8rud 4x8cHY |C 50 25 1
[ Zomdohd A atpoiind]. 1MP/ kg)39. 64mb) PO| 300 (hgOmB 135(7 17.3 6 IC
E?.4 33. 7 ©®oP® 3030 100 3 193 61.2}1 6 IC 50 25 1{99.8 50.6 7
130.5 42 8g/kgN ¢ 50 25 1192 f 40.83 7 lc 50 25 1 99.4 25.5 8

L 252894 |67.%® O}IC 50 251 21 45 1.7119.20 Ic bO 25 1 81.8 7 -
P5 1283.5( 1120@C 50 2531 39453 18,25 12 1AP50 25 219.5

30 200 3 1 40.5

30 200 3 1 0

30 200 3 1 ]

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 85.7

47 200 3 2 9.9 £ 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 0

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 S

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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128.4 12 1C 50 25 1 169.6 68.6 12 PO 300 100 3 201.4 45.7 12 1C 50 25
1 115.81 159.53 12 IC50 25 1 236.8 12 IC50 251 300 12 1C50 25 1

255. 452 41 Vd0BE»6| C 50 25 1 167.08 t
142.628 12 1C 50 25 1 279.076 46.79 12 IC 50 25 1 220.164 109.57 12 I1C

81.62 12 1 C 50 2¥civusétno&ds

50 25 1 300 pe22vd &y PBe2bvdry?B7. PncH - 7P VELud/ 325 HCPELISO0/
Met hod Del | vergenldepar i ayeviel ufre Masn Peakddgent

(sec) Conpaontdoidin Miomp&orp
C 50 25 1 760%e 2p
27 1 C 50 2b 1 279. 182(mg¥kgh5

120.1 26

butae/kag/ kg) (nfrd )
IC 50 25 1 41.53

28 1C

30662 Delivery

oferAgenthaBdseé Dose APTT

SD &tg/atl on [
4 25.56 27 |
25 1 143.6 44 28 1C

bose (ngy/ kQg)
C50 251 85.7

50 25 1 251.1

109. 34
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Example 4

- Heparin - Oral/Intracolonic Delivery

Oral gavage (PO} and/or intracolonic (IC} dosing

solutions containing a delivery agent compound and heparin

sodium USP were prepared in 25% aqueous praopylene glycol.

Either the sodium salt of the delivery agent compound was used

or the free acid was converted to the sodium salt with one
Typically, the delivery agent

equivalent of sodium hydroxide.

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 37°C).

about 7 (6.5 to 8.5) with aqueous NaCH (2N).

solution was sonicated to produce a clear solution,

volume was adjusted to about 3.0 ml.

The pH was adjusted to
The dosing
The final

The final delivery agent

compound dose, heparin dose, and dose volume amounts are

listed below in Table 4.

The typical dosing and sampling protocols were as

follows.

Male Sprague-Dawley rats weighing between 275-350¢g

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 administered one of the dosing

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
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29 1C 50 25 1 105.01 115.28 29 1C 50 25 1 111. 46 108.58 30 1C50 25 1
50.9 20.5 31 1C50 25147 23.1 321C5025126.5 2.3 351CH50 251
65.8 f 35WDOIBZSIC 50 25 1. 370.3 97.8 51 IC 50 25 1 BEATES00ANG6E 54 | C 50
25 1 31.56_, 7.5

117. 43 64 T §6§EBP°%‘ Iz‘% °8%’§5‘h%1§%‘:2'§4%ﬁ'12%516° ggg ‘Jg‘ I‘Sgﬁé 17‘5811591472

Exanpl e 5 Thd eatMoter waar pVideghtore gdiei as¢plgHy 1@vingl htew®dl oni ¢ Del | vefy

5 Oral dosjng 0 col Q,qm._)p&{u Qns containing a
delivery agent cg%rsf)%tr}ﬁllg éﬁ%c{ﬁv mﬂggcgfé%@mgl ht aar| n (LMAH) were

prepared iAmEBdsheERDIPY PropAnenEnylyEénge E?lt"ﬁé?rt h %%odi um salt of the

del i very agaicepspindcyegosing, 3a G\/@cal/62f5r9@uEQT/d£@&§p%2 used or the
free acid was converted to the sod umsalt with, one qul val ent of sodi um

hydr oxi de.29@R5eEaF? 2 1t A& ﬂ%‘ﬁ"\?Er‘S’/lthaé‘eﬂ’rpect&ﬁpBb?\d ang ERAAS( Par naparin, 91
| U ng aver@@ﬂxeta}alwlla&e!\&cghhtabm cslm&hraughltabl enhs amt@pocrin,

Modena, 5 |.tal éé |calb’ 90- 105..1.U/ ny,,,_ av | ar. wei ght about
5, 000) vverfehemi/? %% VOr t8%8%%s ¥ ?%/blﬁomdgr]s c%Fﬁgg érﬁf%%gﬁtmarse was di ssol ved
in 25% v/ vexpreeses oyl eme ghycodlonvby trses¢ing afiee slyageak in a soni cator
(370 {¢ pﬁﬁ‘lﬁ%@ a clear solution.
Citrated blood samples were collected by cardiac puncture
following the administration of ketamine (88 mg/kg), typically
at 0.25,

absorption was verified by an increase in clotting time

0.5, 1.0 and 1.5 hours after dosing. Heparin

15 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

20 were averaged for each time point and the highest of thesé

averages (i.e., mean peak APTT) is reported below in Table 4.

Table 4. Heparin ~ Oral/Intracolonic Delivery
Delivery | Method Delivery | Heparin | Volume Mean Peak
Agent of Agent Dose Dose APTT (sec})
Compound | Admini- | Compound | {mg/kg) (ml) +3D
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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The pH was adjusted to about 7 (6.5-8.5) with 2N aqueous NaOH 10 The
dosing sol ution was sonicated to produce a clear

vol ume was fjusesd to 3.0 nl.

LMM dose,
typi cal

The fi nal

sol ution.
delivery agent pcrogmomgsd; dose,

The

final

and dose volume anounts are listed belowin Table 5. The

dosi ng and sanpling protocols were as 15 follows. Mile
Sprague- Dawl ey rats wei ghi ng between 275-350g were fasted for

24 hours and

wer e anest hetized h = ' Ber hy-eroacht-ord " {88 "gfiv - 'ééj;m afruscul arly
i medi at el y glegg “th y ng a cfe"n Yi °BE" Hep g%fmfe g "ﬁ' g anest hesia.~ A
dosin r o1, fiV S S admnistere e of 't 0Si ng 20
sol ut igong. llFL(%’rnp%urnéjl n??raatg%—n( 'Paog(i(‘)"s’l rd, gglfﬁﬁe)l H?%u ch 8 *ﬁ? enchgcat het er
was adapte¢d to a 1 ST nale_’d%; ,a|pipette tip. The syringe was filled
Wi t h dosi ng—sotutiton UY"UId g —treTsotuti ttrough t“F43ath Fr, whi ch
was t hen d—odryt—The—catiheter—was——place oWt stleaving 1
cmof 25t ;E?n'? gs +Re—-hef sc;%Q T- ot as+ :Jtu"\'il o uweivuufrﬁ% ni stergd by
pressing the syring pI geri. Fr i ;2§0I0|c (g d3i%§,*a V. 5cm 8 fr
Rusch cat h.at_er—-v.as——ﬁa.dﬁt-e-gt pipfet'te t The
dosing cathetér was i nertdd i nPo the &3l on| t htoug the MBus uhtil 30 the
tube was npolonger nisible [The dosihg solutlon was Y 5lowWy into
the colon by pPessijng t8% syrind® plunk® . |Gt Bat ef1B% God Sadn| es were
col lected by cérdiac pdfcturle 594 WD 02p32506 PCT/ USHD/88682.7 f ol | owi ng
t he admi ni gtrati on |of k&t amijne 388 ngy/ kydd tlypi 8allly 1sd 06b,2 10, 2.0, 3.0
and 4.0 hoprs after] dosicng. [LMABpabs¢r pzson wasiver| fgged Pyeal | NCrease in
pl asma LMANATTEG@SUrgd 3¢ Th angp- FagtobsXa [assay g r 4.I-<4-‘2IL-6I\/I Heparin
anti-Xa 5 gssay (avar g e firomsgrga Otz SERTIKa COT UIQ‘gr!FDJb' 300 ham NC).
Pl asma LMH-eegeentratians—firemphe—ant-gat-s—ineach 593 zu aver aged
for each t}pe—poi-nt—-and-theq A—plasya-—HMAH_conR £ “§ vere plotted
against tipe. Yhe geak 6f thesggmam pI2 smd LM conc%'ﬂt Pét*ons is
reported bglow in
9 IC 50 25 1 21.45 +1.71
1a 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 21¢.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 1 285 452 +
41.99
12 IC 50 25 1 167.08 +
81.62
12 ic 50 25 1 195.884 +
- 142.628
12 IC 50 25 1 279.076 +
46.79
12 . IC 50 25 1 220.164 +
169.57
12 IC 50 25 1 360
22 IC 50 25 1 287.9 +
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10 Table 5. Table 5. LMM - Oal/Intracolonic Delivery Delivery Method
Delivery LMMH Vol une Mean Peak Agent of Agent Dose Dose Plasma LMMH

Cormpound AR #325%onpound (1W (i /kg) Concentration
)

(1U i) (mg/kg) 1 1C 50 750 1 1038 0,338 1 |C 50 750 1
1 1C 25 758e31veqy2d “6??‘3"2 Yeleveyy (FigParin (058 umg.
#0.17 7| pAYBH 39%9 9" 0.5| G987 7?§k%9 7519°% 1. 2847 5547
1 1.716 pCemeeund [ GUENE| FOpPYndy §71|cBd’790 1 &E®74 0
50 750 1 p.088 0. w3I=Y (%O/EE 1 0.91 |0.414 |12 PO 300 30
0.18 12 &5+t 1+—t+5—"0r23——12Hc-50751+1+—F16- 112
1,74 0. 3P4 32+ G 5050320 tog 44 G20 7504t 66—
25 750 1 . UIAE G Vo c‘:l\) JdOL JO 55’]’-\ =) A OUQUL V+UI
Delivery L vol ujre N@an Peak Agent| of Agert\?iwe Dodé - sha
Conpound  Ae-—CpRpopRe— -6/ —{-Kg)—Soneenrtrat-gn Aégﬁéyknn"
(1um) SE‘f?’_,'%g/l\g) 1 o hy %yl 021 —04-6% 2 | 835! 750
0.247 " 12[1c 80 75p 1 ICa98|-1-5%. 2q2 2 1 272élg§ *
28 Ic 50 25 1 143.6+ 44
28 1c 50 25 1 251.1 +
109.34
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 Ic 50 25 1 47 + 23.1
32 ic 50 25 1 26.5 + 2.3
35 IC 50 25 1 65.8 + 35.5
47 IC 50 25 1. 370.3 + 97.8
51 IC 50 25 1 92.5 + 41.5
54 1C 50 25 1 31.56 *+ 7.54
62 IC 50 25 1 152.41+
136.63
62 IC 50 25 1 91.204 +
117.43
64 ic 50 25 1 220.988 *
122.2
64 1C 50 25 1 125.372 +
114.72
Example 5 - Low Molecular Weight Heparin (ILMWH) -
Oral/Intracolonic Delivery
5

Oral dosing (PO) and/or intracolonic (IC) compositions

st PCWUSMNV3IMBese kQg)
1.734 0.192
33%eas Pegkog 750 1 0.47 .

7 1C 50 750

.095 10 1IC
00 3 0.137

C 50 750 1
0.302 12 IC

Met hod

LMAH

Dose kQ)

1 0.624

containing a delivery agent compound and low molecular weight

heparin (LMWH) were prepared in 25% aqueous propylene glycol.

Either the sodium salt of the delivery agent compound was
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19 1IC 50 750 1 0.65 i- 0.37 22 IC50 750 1 1.842 t 0.205 22 1C 25 750 1

1.496 0.153 22 1C 10 750 1 0.396 0.153 26 IC 50 750 1 0.262 t 0.106 27
IC 50 750 1 W@®#$25%. 265 28 |C 50 750 1 1.64 0.45 28 | @cRisebpossd 1.43 is
0.31 30 1C50 750 1 0.162t 0.094 30 IC50 750 1 0.288 t 0;152 31 IC 50
750 1 0.47 }u0ed@r thy freespcithyas eoawprted 3gp thgmqdgugpsaidgwithy 07 ¢ 0. 01

54 1C 50 7500&e?e4%46a1&a%1%% s&ﬁub&ﬁi}o}é@el Gyp4a1186 the 2R1168r 0.952 66
IC 50 750 1 1.114 254 Exanple 6 - Parath rm)ne PTH 1- 34)

Oral /I ntracof8fi'c CB@P?‘V& Frey WVBg A0 e PR Pty a?ﬁdg%rmq AYFERS onic (10 dosing
5 sol utions abélérllayekysiggeaboroipoemnd aaail inleafrpacabhyigi dodéwe ,none

resi dues 3 0 er were prepared- A solution.,of the
Bediomerdiaiess (Y LTl R S EOR B et S
conmpound or Byo@Wnwer¢ imigetihiey fvoetex &@I dry avdsrsodiThms saiyt midppiecal |y, a

sofution of LO¢ Als0pidd/ahy29050 Lo %ae%iepé 3kefl iy vetey, and

stirred, I ng one equi va ent of OXI e’ (1.0 N) when making
t he sodi um sahd! pl3hed fimal sdus:arugrstﬂ'l‘ﬁtt)l MSPML@epaecpmeefdswtlrmm ng the

concent rat oh b Mt fupiel erehaRO b0 o SRR, ddhelf) HachS"' "0 @
dilutingl®o tHee desirpqadw\lgtmm wagstrilicptad Fonpyodupigeapfladds adj usted, if

necessary, tg,hetvRen 'I%laoi'ingl %eﬂuxﬁ’é Sas Jr@;Tfstca@Ito a0omeuUNdraad: REH doses,

and the dose volunes are |isted bel ow
delivery agent compound dose, LMWH dose, and dose volume

amounts are listed below in Table 5.
The typical dosing and sampling protocols were as

15 follows. Male Sprague-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. B dosing
group of five animals was administered one of the dosing

20 solutions.. For oral gavage (PO) dosing, an llcm 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, 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) dosing, a 7.5cm, 8 fr Rusch catheter was
adapted to a 1 ml syringé with a pipette tip. " The dosing
catheter was inserted into the colon through the anus until

3¢ 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
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5 The typica

dosi ng and sanpling protocols were as

Sprague-Dawl ey rats wei ghi ng between 200-250g were fasted for

admi ni st eMYMB@%4 i ne (44 ngl/ kg)

follows. Male
24 hours and
and chl orpronazi ne (1PC/¥sgnRags2 15 m nut es

prior to dosing and again as needed to naintain anesthesia. A dosing group

of 10 fi veonniwimksthasdadni sisitépedoDrke tafinehd88 ond /kg) s ot YRiicoALY

gavage (

with a plpei? yrI | _ .
t he sol ut Rospatienges veslekachéyern WMIFrepshdd PhaTPaNLY
vas 15 pl gied danp; Le. g3

The dosingyso

PQ

eti

utl on was a

P.

o Ry S

fill

ed with

For oral.

an 11gmRysch 8 FLeach wakhel fleVassiAdapiakto a 1 m syringe
€ syringe was

d03|ngasolution by draw ng

Bfi3Purgfe cat heter

MAgTAATE ™ QfephUbh ehRag! the
by pressing  the syringe plunger.

i nci sors.
For

i ntracsl oassay |@yadbdilegfrem Drgapar TREksé¢k? c%rﬁeﬁé?ictmbBuf}Pr“Ench 8 or 6) was
adapt ed tﬁ%f". SW1L0GE LMkt Dot ERREDSHY ferBh ROlet Brilrdls TheesoH i nge was filled

wth 20t

e dosing solution b /
t ube. Thegtentharese AEEEIRAsIRn Feghdripe RO apAythegss MSpPIN

dr awi ng

the solution through the catheter
™o the tip,

avoi di Nng g@i ahckhtintibas eydredhibbeed hyhenstandmé he Thebpeatasfi nserted into

the colon throu
dosi ngsol EF¢h

h
5

ik i

tpe t.ube was n

PSePhg Theos

unger,

grée%qggi?v\v”i%' ble. The

yringe p and the

tube was taerowed. Bl ood sanples were collected serially fromthe tai

artery,

typically at tinme = 0, 15, 30, 45, 60 and 90 m nutes

f or

oral and

0, 10, 20, 30, 60 and 90 minutes for IC dosing. 30 Serum PTH concentrations

were quantified by a PTH

Peni nsul a Labor atf1@Ss . | NGam SaGr{iATheSacdiShic Bikive

radi oi mmunoassay kit (Kit # RIK 6101 from

ST0. Results fromtihe -77 Wﬁ 01/ 32596

basel'i ne val ues of about ze€ero.
PCF/ US00130662 animals in each group were averag

The max
concentr
Del i very

st udi es

i ndi cat ed

ed for each tinme point.

Hall P& ryf NERBLIOET pgeSivdrye| . LMiihe| veaumepgak HeanirhelRkH
At i Qyenti S| repeft edl belgewti n| Tabke| 6DoSe Tgbl @18smaPTMWEY a
compowet Y Adelinyer jy Coipbudase (FOV upémIMkgh |PEgkcentration

stration Dose kg) (IU/ml) *+ SD

| (mg/kg)

1 Ic 50 750 1 1.038 + 0.338
1 1c 50 750 1 1.734 £ 0.192
1 Ic 25 750 1 1.022 + 0.432
2 Ic 50 750 1 1.038 + 0.338
6 Ic 25 150 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 S0 750 1 0.474 + 0.095
10 1c 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 IC 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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Conpound Agent (p, g/kg) dose Serum (PTH3 # Conmpound (m /kg) (pg/niL)

SD

Dose (mg/kg) 12 100 200 1 276 252 30 100 200 1 78 71 31 100 200 1 460
194 33 100 YO0V$25887 347 34 100 200 1 538 328 51 100,,&%0‘1,3(@ 305
51 100 200 297 1’)(\ R1 1.00.- 200 1_17 9"() 1'\(\ 'mn_j wdeXe] 18 Exarrp| e
7 - InterfBPghivesy Al Mfié}r |°\/er?/éjfffef)6< I“ECIYI lI“(‘ff‘ﬁs of, §§P| v%j]% agent
conpound a1g n ﬁuﬁd %n;_ero& ?orf—tl\g Fréa“ d ({}m é’ opized vat er. The
free acid|ofrnecd %%/a JYgage )Ol)I(I&S‘{V Ve /P(g fhg godi um sal t
Wi th one eguival ent sodi qu fqﬁ Typi cal i y, 5“61 uti oh of the
delivery a:jCTIL |2 ONPPUNG WasS U"?S'O” water—a acdi ng one
equi val ent +ef jled'u .t‘t"dreeli HD - "},7 wheh rrnk‘rn %3 ﬁ‘m? dhsal t. This
m xture wAs tex ,’-\#Ic;'l pl ;\r‘prg LN qu L¢ato J\a rg_[t6247-'t‘-"\0 Z'ﬂﬂp pH was
adjusted tp _abblt 7 CLtB:B. wi °R_aq Phgijhﬁ_lﬂ_ﬁﬁuié_yﬁbrortexed to
produce a uni fB¥ m suspdifsi ol or 3020 $ol’8Pi on, &l sol ud.\w§ sdniddat ifon and
heat if nefesszy. | Addidional N&OH wagsadded,lif hecaesgsary.2be achi eve
uni f orm sol ubz;rty, and thg pHzse- adlj asbed toiabout; 499 £ @ 8s5. | The
delivery ag T T OHgVas n’i;g@a ™ a Td—|§9§tpc3< 154810
01/ 32596 P! t ‘lgU \aJuys 2201027 gt ) 1osphat e
: » d@gi ad ol ég Iq xl‘dé
buf fered ot t+he gB‘rlcu‘\.ndrF“ Sye D m). The
final delij d ﬂng EN-dose$—and t )iggggq,éﬁﬁ s are
i Ll -
listed bel he 159m chl 'abs{ng hnd lsadpbAnk %dSt otol s were
as follows. (W e92rat 5 89 ghi ngl bet Wedn 430902500
30 750 1 0.162 * 0.094
30 IC 50 750 1 0.288 * 0.152
31 Ic 50 750 1 0.47 + 0.287
31 IC 50 750 1 0.47 + 0.332
32 Ic 50 7590 1 0.07 + 0.01
54 IC 50 750 1 3.046 * 0.422
65 Ic 50 750 1 0.642
66 ic 50 750 1 0.952
66 Ic 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 compoﬁnd oxr by convertiﬂg the free
acid to its sodium salt. Typically, a solution of the
10 delivery agent compound was prepared in water and stirred,

adding one equivalent 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 solution

-7 6~
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were fasted for 24 hours and adm ni stered ketam ne (44 ng/kg) and
chl orprorraz‘;vgﬁeézt]5 ng/ kg) 15 mnutes prior to dosing and again as needed
to maintain esia. A dosing group of 10 five ani nal BCwasooadsszni st er ed

one of theygdnsiing €6l td QRSirdW vohlufdn (Ruggblﬁ FHoeReN. C%Q £ladas adapted
toalm syringe with a pipette tip. The syringe was filled wth dosing

sol ution b WSERFngt MeESSSPafY orfot RRUIRGR eheutcdt ABE -5 -whflsh fiRak t hen

W ped dry. ccﬂ)ﬁmﬁat bt evTHVASs 4 Acad dﬁé/\ﬂalotsbevé-ﬁnfééoﬁ)f@glﬁté@@éllﬂg 1 cm of
t ubi ng past th gl sors. The dosing solution was adm ni stered by pressing

the syri ngié*n Bl ood sanples were collected serially fromthe tail
artery, 5typ| caITIh; aypidattedusﬂ;g bbod 30upldbg MfbtaedlO0warienas es. 20 Serum | FN

concentr at S _Wwere ed n 0 pounoas i.t for human
| FN- al pha JE ca arsog 5& %%6% . D%WE |I%t3u§%{§&1€inlger fat ongﬁé/ 2éa?rari 1o, CA).
Pr evi ous swemt dgsted nthrcéﬂeuomehqi resimiafi sesregf kabainez ¢86 .magRsghl ts from
the ani mal gy i) 626ForkdANR W@rsemay%aq%dmmte%ag@l&f % BOL{y adde 25

maxi mum of these averages (i. t he nmean peak serum I FN concentration) is
reported bRBW PR TaAl%Y PO “I%Pmtélv anestBpsEt on A de3idl9 PEPRR' &Yy Delivery

Del i vety IH\LeVahmlé\mrs BaalnisAgesd ohgedt {Msaocdose sSeatiedd.FN] Conpound
Conmpound ( (m/ /m) .. Dose g 200 17. 357 38
-79 W) OEi %é% %ééﬁg{)@n‘ﬁ%ﬁ”\?&?ys 5&)‘%& %Ftl%lgﬁle’f/o‘falfne Mean Peak
Agent Ageniddpeee tiose 1Seil usyfilnghl witEo Rppipek 8o pp UNAhengy Kiglge( whé kg)
(ng/m) [pisﬁeh §R:h (A&/ikg)soﬁ.ugggn ]by]‘ d§a%9rlxlgz t"l)’x'e4so§.1t51gnoth5ro%gi1i' 54~ 0.26
the catheter, which was then wiped dry. The catheter was
15 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 7.5 cm
Rusch catheter tube (French 8 or 6) was adapted to a syringe
with an Eppendorf pipette tip. The syringe was filled with
20 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, avoiding 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
25 was injected by pressing the syringe plunger, and the tube was
removed.
Blood samples were collected serially from the tail
artery, typically at time = 0, 15, 30, 45, ﬁO and 90 minutes
for oral and 0, 10, 20, 30, 60 and 90 minutes for IC dosing.
30 Serum PTH concentrations were quantified by a PTH
radioimmunoassay kit (Kit # RIK 6101 from Peninsula
Laboratories, Inc., San Carlos, CA). Previous studies

indicated baseline values of about zero. Results from the

-77-



5200 111.1838 ~- 1.42 5500.512.1 0.95 52001 11.51t 1.9 5 200
11411 252001 17.5769 5 6200 11 0.5696 0.8 7 400 1 1 0.223 7
200 1 1 3.9%@BmMB392 12 200 1 1 1.6362 - 1.68 15 200 1 pcHhudhdldst 2.8 28
200 1 1 2.185, 2,68 28 200 11 0.81.7 322001 10 43200111 2.1 43
200 1 1 1.208™47° 200k 9EopP WeKgsaveepasdotax paghohime; POsRE 206hE 1 0 67
200 1 1 3. 44:53slﬁ1ur4d‘_f tﬂ3s&0ﬁre3:adesﬁ (16e # @hé meh %Q@klsejruﬁ-ﬂ%ﬂ-lfj P 5 Example
8 - Insulin - eJ O al P onpositions o el ivery agent
conpound 5 ang rr?'xall;gﬁL z ne mgofted f’mﬂ%" E“ru%?@ﬁn%/rrg avai | abl e from

Cal bi ochem - Novabi ochem Corp, La Jolla, CA) were prepared in deionized

wat er. Typically, 500 ng.lgfblgeglveg,yﬁqg%@t (SHpaynek s added to 1.5 m of
water. The free acid of the delive ry—a'gvrrr‘mm'n'd%ﬁs converted to the

sodi um sal tr B SEE T M&Eryf emr;pggéé c My LIt Tz A BE gddimgjone equi val ent
of sodi um |hyghiexhed. 3[51@,,@0 {“g)(}g\éva vakntexed st@n[;qﬁ tedj(about 37C)
and soni catled. ghe pHyRSuadi/u abeity o] Pg(fgb E? 80 WD 01/ 32596
PCTI USOO 30662  NaOH orDolglgl Addi tional Nacﬁ WaS e? necessary, to
achi eve unijf orm sol ybighgtrg) dnd the pH re-adjugted to about 7T to 8.5.
Water was tfheniadded toidyi ng theoot ot 4l Vol UME{T 0 276 + 252

30 100 200 3 78 £ 71

31 100 200 1 460 + 194

33 100 200 1 837 + 347

34 100 200 1 538 + 328

51 iog 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
sodium salt with one equivalent of sodium 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'aquequs NaOH. The
mixture was vortexed to produce a uniform suspension or

20 solution, also using sonication and heat if necessaxy.
Additional NaOH was added, if necessary, to achieve uniform
solubility, and the pH re-adjusted to about 7.0 to 8.5. The

delivery agent compound solution was mixed with an IFN stock
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about 2.4 m and vortexed. About 1.25 ng insulin froman 5 insulin stock
solution (15 ng/ M made from 0.5409 g insulin and 18 m deioni zed water,
adj usti ng WP #2888 and NaOH to pH 8.15 and to obtain aPEVESNB4ER uti on

usi ng 40 Mo GRICANEEERT 72 oo 39 . Hlnclal NAQIARMED pilesk haCH) was added
to the solution and m xed by inverting. The final del.i very%gaent 10 :

conpound dRRELNE) naBt | - 164RI AR thB ISP S UAR S Y Pi& TR bel ow i n

Table 8. The tﬂﬂbma&eﬂe&lrpgag?em gafFdundgafpd Of FAC @bse e bid ahe fsokkows. Mal e
Sprague-Dawl ey rats \é\ﬁl&ls% r%betwe en bo t 200- 2509 were fasted for 24
hours and ¥ PsPEF PRy (84 1 kg) and chl orpronazine (1.5

ng/ kg) 85 m nutrés pypicralt dosid@siang sghlagai praschbedetet as mai nt ain

oo noC b orechas! e ISBURe bl Ey AT dihg MR S6E2:00° O 1Ne
adapt ed t owere] fapteyriarg@dvihatrsaapd peirdaistqredrhetaminengéd Z@/ME fill _ed
with dosi nﬂ'xcﬁQh!&kﬂfbﬂg\éLQEaﬂ!e%gm&h@g)swsuﬁllmetsth&w tbhgosdghahgr . Which

was then w ped d The cat heter “was pl aced down the esophagus |eaving 1 cm
of tubing M Fﬁene?q*?é"l §8r'§al“1=ﬁé“o%§sﬁ§e§%ﬂ ut PofOHEY ZBMRMiOEt er ed by

pressi g fm SHE kA WAlsUBgRIMis2or &l ad Sﬁnmieeaomige se0ht fsrised serially
fromthe t arter i ca 60, 120. and 180 m nut es.

e L [
Serum i ns quajlﬁlfl REFEP o \%Féglaeﬁaé:}‘%f%‘éd’a:ﬁ f"ﬂa%‘ﬁaq ﬁg u‘? hOE PEANIPest Kit (Kit #
DSL- 10- 1604k tihr arrpﬁpagmosb.pc S\het eysinglealies afidiliedsyitdndosingbster, TX), '

modi Y119 4GS bAAA o300 T H0S8Ly diBrOL eSO AT TR ek NGreRsi tivity and

| i near range curve e volumes and concéntrations of
t he sanpl e‘ﬁasué’réﬁnl‘r'llﬁeﬁledmesé"ﬁ? prhedes| vasalasra g theulin

Concenisratésygﬁ Gk Nl davaBh el NRASEN Bthingl peaE irlel MRc Y-8t e - 81 WD 01/ 32596
PCT/ US00130 each of the five animals in eagh daosing group. The five

val ues fordesd®d sPheFiesi Hes idmand ?/téerrﬁ(j’eﬁya?ﬁfstsﬁégrté?uF E9f otted as serum’

i nsul i n cogiagkiati on versus tine. (Previous experinments revealed no

measurabl e | ev !ls c?fsam Q hllerll.' Léf‘lectegl Oﬂarlq O%I.a(lm qgglpagi Wi th human
msulmalone?cﬁlerra y

artery, typlcally at time = 0, 15, 30, 45, 60 and 90 minutes.
20 Serum IFN concentrations were quantified using Cytoscreen

Immunoassay Kit for human IFN-alpha (catalog # KHC4012 from

Biosource International, Camarillo, CA). Previous studies.

indicated baseline values of about zero. Resﬁlts 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/kg) {(ng/ml)
Dose + SD
(mg/kqg)
1 200 1 1 17.357 + 38
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(peak) and the area under the curve (AUC) are reported bel ow
Delivery 10 Delivery Delivery Insulin Volunme Mean

Table S. Ins

ulin - Oal

Peak Agentwégestssddose dose Serum [ NS)

in Tabl e 8.

Conpound Conpourch/gsmyidesp) (1 / kg)

SD Dose (mglkg)——1-100 3.1 74 2371144 49 3 200 0.5 1 29.9v 6.13 6 200
0.5 1 129. J1oeLi8ery, | Pgdigeny f30iB724g374ume Joo! ‘”6’38 0633.72 7 200
0.5 1 320. 152099 %0%956‘% ?@8;%118 ‘?3537 200 r%’“ 134.7 7 200 0.5
1 214.7100. Bémp?“'ﬁ%q grBoYndsE Ha/A8T 4 (™9 50 o, 5 1‘“? 21 8 200 0.5 1
13.146.81 |10 100 3}1 B%i%gssng 23} 12 100 3 0.5 2HSP 4333 4 15 100 3 1
1332. 21906. 14— 15-206—H-H <Z 5HO-—7560-42—+5-260-0-54 16-643 54 15 200 0.5
1 155 6125.12— 15 200 0.2°% 15o 140178 29 2do 85942 £ 324 39 20 200 0.5 1
27.6812.5 200 05 1984 4 21081 122 2ho 0l5 154 $6@2611 |- 82 WO 01/ 32596
PCT/ USOO 30662 5 Del it verdODel | verly I nsulih Vollune 198&n: Bedk Agent Agent Dose
dose Serumj(| NSY 50 0.5 1 2.1 % 0.95
5 200 1 1 1.51 * 1.9
) 200 1 1 4.11 + 2
5 200 1 1 7.5769
6 200 1 1 0.5696 + 0.8
7 400 1 1 0.223
7 200 1 1 3.9308 £ 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+ 2.1
43 200 1 1 1.206
47 200 1 1 1.1 £ 0.85
5% 200 i 1 0.56 + 1
59 200 1 1 0
67 200 1 1 3.4451 % 4.5 I
73 200 1 1 0.76 £ 0.7
73 200 1 1 0.22 + 0.5
Example 8 ~ Insulin -~ Oral Delivery
Oral dosing (PO} 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 acid of the delivery
agent compound was converted to the sodium salt by stirring
10 the resultant solution and adding one equivalent of sodium

hydroxide.

and sonicated.

_80...

The solution was vortexed, then heated (about 37°C}

The pH was adjusted to about 7 to 8.5 with



Compound Conmpound (nmg/ kg) (mM/kg) SD Dose (ng/kg) 25 100 3 1
47.216231.43 26 100 3 0.5 240.5528.29 30 200 0.5 1 21.8813.4 31 100 3
0.5 21.26_WOMI3258% 200 3 1 6.384.42 32 200 0.5 1 3.122.PX3/USB@0620 3 0.5

56. 1352, 864agi? R0AC. 5 aicl 10428 3320k QuBed, 14: AEhA2y, 36 200 0.5 1
132.3154.5 38 100 3 1 74.654257.28 43 200 0.5 1 82.8146.8 43 200 0.5 1

38. 6835. 092ChipVEOBNBIeEM; sgFulility  1and £hsopH (fesagdiystesd) £g abPutsd 200 0.5 1

46. 7641. 19t0 45,5200 Owdcek 7:953taﬂe4a9aade&r&0199u3; Q-h5 Bxal/ 43Yuldd tod7 200 3 1
33222721 59 20Q 0.5 1 315.53154. 56 0 58. 9927.15 63 100 3 1
7.8438. 5272°%% 208 Bl jangl VontAKess ‘)‘%“%03 25 1“94?65“’5’21‘766“21 a5 500 0.5 1

108. 335%. 98nsuldn2800€k S501uBiBil U3 57Rg/ml2 m308 fxodm 0.9815GlBRin73 100 3 0.5
1T e b oA B 4 Bhag Gt 10090

8.15 and to obtain a clear solution using 40 ml concentrated .
HCl, 25 ml 10N NaOH and 50 ml 1N NaOH) was added to the
solution and mixed by inverxting. The final delivery agent

10 compound dose, insulin dose and dose volume amounts are listed
below in Table 8.

The typical dosing and sampling protocols were as

follows. Male Sprague-Dawley rats weighing between about 200-
250g were fasted for 24 hours and administered ketamine (44

15 mg/kg) and chlorpromazine (1.5 mg/kg) 15 minutes prior to
dosing and again as needed to maintain anesthesia. A dosing
group of five animals was administered 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

20 was filled with dosing solution by drawing the solution - e
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.

25 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

30 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 (pU/ml) were measured for each time point for
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76 200 0.5 1 24.7225.53 -83 711. WD 01/32596 . PCT/USQQ 30662 Delivery
Delivery Insulin Volune Mean Peak Agent Agent Dose dose Serum [ I NS)
Conmpound Cowpewusasod ng/ kg) (m/kg) SD Dose (ng/kg) 76 BONWYB6ER 38. 7474. 4
Exanple 9: Insulip - Pul rmnar% Del i veré/ Dosi ng conpositions of delivery
agent conmpofi§afd HEmahve BHRRRLT iR £4 W\&Pé’r“‘gé@“‘br epdP&dt**fypical ly, tp
1.5 ng of delbhwverforagest camappoirt wase addesy«drizani zied nadhiets to bring the

vol une to 1. ogté?%r}sd the solution was vortexed. Eit er, th?Pr sodi um salt of

t h
the delivery 8§ent Conpound Was* his8E B[ rrd& actHd was t5ve ed to the

sodi um sal t dxpesimentisngetdrd eBOne esabteaitlesdéwilisont anchaaddnagiione equi val ent
of sodiu j . bl Ut WM. L h Th y was
vortexed,rg] t %éﬁiﬁggﬁgg%gb%tlﬂg%q%g J;rgﬁ}q%%{%\(lj\gE%ee' )pH%agngag‘% ]Qﬂsted to
bet ween aboureZkD ans! 8h& agiephunge@Htbe wWEYe WICA ardiuraperiad tHeilawst ock
solution (2 ;pofgh)e Was added to the 15 solution. (The stock solution was
made as follows. To 0.02 g insulin was added 3 m pH 3.0 HCL solution in
dei oni zed water. The pH of the resulting solution was brought to below 3.0
(about 2.6) withrddGe and MNaGEinN okal hR1sGeE i ON Was clear. The pH was
t hen rai soed to 7.6 using NaOH and HCL. The final 20 volume was brought to
h pH 7.5 dei oni zed water. Final pH 7.59.) Water was then added to

10 M wi
bring the tpbalivetg! Up®liverz. |0 1Abuliang \131@m§0L)Util®éhrW@§aanefted gently
several tiresgedbe [ingénelel|i vaogeagentdcsenpounsesigsginsnsulji n dose and
vol une dose] aompmingl aCendoustiqd (befiaw | inllapl e 9. . 25sghe typi cal dosing
and sanplinpg protocol s weee ds fol |l opns- Ml ef Sprague-Dawl ey|rats wei ghi ng
bet ween 200} 2500 _ wefr dmfidksdled for 24 hours and adni ni stered ketanine (44
ng/ kg) and| chl arpromaziig@ (3.0 ny/ kg] 151 m nutmes zprDre4.@edosi ng and

3 200 0.5 1 29.954+46.13

6 200 0.5 1 129,5%131.5

7 100 3 1 130.9724+83.7

7 200° 8.5 1 88.06+33,72

7 200 8.5 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

g 200 0.5 1 13.14%6.81

10 100 3 1 63.5884+129.23

12 100 3 Q.5 205.4+333.4

15 100 3 1 1332.2+1906.4

15 200 0.5 1 540.74580.12

15 200 0.5 1 18.62+12.514

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 24.16+28.11
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-84 WO 01/ 32596 PCT/ USOQ 30662 again as needed to maintain anesthesia

(using the_sane anmount

of ketam ne and 1.5 nyg/kg chl orpromazi ne).

Typi cal | y,wz?od’(%?ﬁg group of five ani mals was adni ni st erREF/EHAE30662 t he

dosing solutions. A control group of five animals was dosed. 5 insulin
al one. A tfreehiemicyi hBeliveatyor Ihoulirodereumeequi ppedn vitdalk [ i dht (avail abl e
from Penn |CeAgenty, || ndgen®j tit sStResgh, [PAJosenas fiSekem WWNSHh ddsi ng sol ution
and i nser tjeGorekomndt heongpuadt| (mafkd) tth@ldkedle wentt snto thg trachea
(confirmed visually). Dosee dosing soljution s admi ni stered }by pressing the
pl unger. 10 _Blood s r*ﬂEdf\Eg)frnm each dnimal whkre callectied rially from -
the tail grterdp typi cdPPy dt 5,315, [30, 160 &ndi7120624Bingseq after dosing.
Serum insylin2éevells weoe dgterntned | woth am | psallseB2EldoSA [Test Kit (Kit #
DSIa_- ]_:LO_- 16 C ..T rom Lh agpesti g Sypiens [Laberat ¢ries, gghies,, VElQster, tTX)t g
nodi f yi ng [I5te—stanmdaygpriotocpt—T1r OLUET {0 tTze thejsensitivi an
| nea?/ rg ge—ef—tha-st Zﬁg; eurze f *Ohg Ot g‘zéﬁé'zgsor‘rent rati onsyof
the sanpl ds_uséd in t h?i?up ent hrot gcol Serumbi 3&44-48 corcentrations
(Um) werle mB8surgd féPPeadh @itre point fof easdhiaf2.kkhe fijve animals in
each dosirng graup. |20 Toe fijve val ueg forseagh tsgnes3yi By ware averaged and
the resullts k0Tt dd agoserym rasli T copcenyratt 9p, eRSUs i ne. The rati-o
of the arga—umder—tjtre S5 Ve (/—‘\Lﬁ"‘jzrf of—tig TELL H:ﬁugm_vgéau: that of the
control grieup—ts—+gperted—batow—Hhrerati-o—pf—Re—rpdrm-gerum i nsul i n
concent r atli ) f Ot hd 1 %15 25 grotp versidd2; #diS9eP t He control group
is al so rdport38d bdl owt00 -85 WO D1/ 32S961 PCT| USRQE30652.29ahl e 9. Pul nonary
Delivery df Idsulir Dekdwery Vodifire DeliVery|inssd.isn+femx Clax/ Mean Ratio
Agent dosq Agamt Ddse famx qQf AJS Tof Conpolind;gnfdisg) pfompound (no/ kg)
(Control) frrsghim Doggy corfpoungd — (o7 g 09~ VET S%.@ﬁ&l'.f'

44 200 0.5 1 17.41+10.47

44 200 0.5 1 46.76+41.19

45 200 0.5 1 70.324149.1

49 100 3 0.5 335.7+£227.05

57 200 3 1 332242721

59 200 0.5 1 315.53+154.56

61 200 0.5 1 58.99+27.15

63 100 3 1 7.843+8.527

68 200 3 1 76.23176.88

72 200 3 1 4702.5+4700.4

72 200 0.5 1 108.33+55.98

72 200 0.5 1 9.81+13.72

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 0.5 1 16.01+12.21

74 100 3 0.5 70.694127.89

75 200 0.5 1 33.88+38.49

75 200 0.5 1 32.54+19.78

76 200 0.5 24.72425.53
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insulin alone .1 1 3 100 74.237 - 7 0.4 0.03 0.3 - 0.53- 71 3 100
130.9724 - - 10 1 3 100 63.5884 - - 20 0.4 0.03 0.3 - 0.92 - 22 0.4 0.03
0.3 - 0.60 wWQ@/N59% 0.03 0.3 - 0.60 - 22 0.4 0.03 0.3 - @cT@sen38&20.4 0. 03
0.3 - 0.65 - 251 3 100 47.2162 - - 26 0.4 0.03 0.3 - 1.78 -.26 0.4 0.03
0.3 - 3.39 | p8bivkr4 DPOBLvErF |- Ihsdlin [361@mé P. OMéar3Peak. 01¢- 37 0.4 0.03
0.3 - 1.08 { 3getit3 [10@ggdt 6542 Dose 39 (Oike(0. D3 GeBm [ON3D - {43 0.4 0.03
0.3 - 1.02 jCdupoud DCoAn®uOd [0.(8Bg/ke). TAmD/RO | 45 0.4 €003 0.3 - 1.02 1.01
47 0.4 0.03}0.3 - 0.p7 %63 148 0.4 0/03 0-3 {135.5680 - 1.30] .96 49 0.4
0.03 0.3 - D.52 0.54f ®g/kg¥ |0.03 0.3}- 0.50F 54 0.4 0.03 3 -- 0.51 - 55
0.4 0.03 0.8 - T899 | 5600.410.08-D.31- 1124 63817&:740Q@ 7.843 - - 66 0.4
0.03 0.3 - 0.84 - 66 0.4 0.03 0.3 0.63 - 67 0.4 0.030.3-1.53-670.4
0.03 0.3 - 1.51- 67 0.4 0.030.3- 0.64 -

Example 9: Insulin - Pulmonary Delivery

Dosing compositions of delivery agent compound 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 solution was brought to below 3.0
{about 2.6) with HCl 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 8.
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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67 0.4 0.03 0.3 - 0.71 - 67 0.4 0.03 0.3 - 2.20 - 67 10.4 0.03 0.3 66.0447.
-86 WD 01/ 32591 PCT/ 11800/ 30662 Delivery Volune Delivery Insulin Crax
Cmax/ MeanWRMBH*Ngent dose Agent Dose Crmax of AUC for PCamsenaeds2( m / kg)
Compound (rrg/ kég) (Control) insulin + Dose conpound (ng/kg) wversus AUC for
i nsul i n al GABIT 25 §Peged (P MLty §pesFpria. (usipg they sgmg gmqppty. 15 _
84. 4015. - ofORetdming. 4nd. N3 AgBkP2hldBHromazindy. 6TyPidally0d3a0. 3 115. 0468 -
- .23 67 Q

.4.0.03 0.15.91.2037. - 30 6/7.0.4 0.03 0.0 .8536. - - 24 71
0.4°0. 03 09817 BgUP 90 R gripgle e puBsteert e o 073 57 anas. -
- 28 72 0. 4068iiB s®18tiofk .96A- ciE 1490008 of. Bive BnPhals #@s(Oddse@ 03 0.3 -
1.46 - 48 0,4uf0318n8. 8% 3030hesr 1n8di11Ae8r4e &k Wabnek,” edufpbea

with light (available from Penn Century, Inc., Pittsburgh, PA)
was filled with dosing solution 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 Systems 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 (pU/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 plotted 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~



Exanple 10 - Cromolyn - Oral Delivery Dosing solutions containing a
delivery agent conpound 5 (prepared as in Exanple 1) and cronol yn,

di sodi um salWo o¥es%nol yn) (from Sigma Chenmical Co., St. Loeerasoodedszvere
prepared in deionized water. The free acid of the delivery agent conpound
was converted tcraHe §od|de§f_?étﬁEMI ent of sodi um hydroxi de.
This mxtu r%l%érwc’sfcll%%é @Jﬂveﬂ) PIAGEIn TN @ng®N FaERix L afiih 3dGlo] The pH

was adj ust pdpddraloyiosé- 47 dqueggss NaOH. Addf ticgrRal NaOrpgascddded,
if  -87 i>ke %335&@;%’(&4 QQ&QOQEgZ/kgnecessary (EOn el eY Lsuilinf @r{m
solubilityy and the pHre- jsustgd. The mixture S vorte<e_@mp@mp1cduce a

uniform splution,} al so ysing/ignijcation gnd heat jf necessargus The
del i very apent corfpound golution was mxedq with cronolyn ffom#ra stjock
solution (175 mg dronmolym/ M in ddionized jwater, p adj ust ethsulfin
necessary,{wth NgOH or HCL to abqut 7.0, [stock splution btoaiesefrgzen
wrapped in} faid, tfhent thawed :and Heati®d tlo7abaint 30C -bef of e usi ng). The
m xture wap vartexedoido radage 4 uni.Borm sol-uti on, 6ab30 Usi ng sonifcation
and heat if IO nedessary] Thes3 pH Was 1adj ugtied. $tedabout- 7- 8 wi t & aqueous
NaOH. The solw¢ionf wes then d3 | uted wobh Veé®rssge it he desifed -vol ufe
(usually 2 pb) dndooongentor.agi on amd3st qred -w apped.92n foi |l ~befone use.
The final delpwery ament {composind|and.3crgnol yn ddse®,. 6and| t he -dose fvol unes
are |istedf bebpw i{n fabl ¢ 35030. [The.Bypilcal -dosijng saBd spnpl i-ng prot ocol s
were as fpllpns. [Md.a Spragues Day ep.gat§ wei-ghi ng etoeenh 206- 250¢ were
fasted for| 242h0uls ard were.anesyhebl.zed Wtk ketjamoneés (44 ng/ kg) |and

chl orpromezi nes (15 my/ k 1% m nyt eg0pri grax.2180 |[dosi-ng apd agai n as
needed to |mai M al i andst hesivao3 A ¢dosiong roup of {five7&ni pal s-was
adm ni sterjed phre ¢f ¢.lHe dosiong3s sl ubl.®nsi An-1lcm Rdsdh 8] Fremnch cat heter
was adapted tma 1 av4 syringeswith a.pipette-tip.; The48yrjnge-was filled
with dosijng s®©l uti an4by| dr awong {heossl ufi on-t hr qugh.the gat heter,

37 0.4 0.03 0.3 - 1.08 -
38 1 3 100 74,6542 - -
39 0.4 0.03 0.3 - 0.390 -
43 0.4 0.03 0.3 - 1.02 1.44
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 (.63
48 0.4 0.03 0.3 135. 56+80 - 1.30
96
49 0.4 0.03 0.3 - 0.52 0.54
52 0.4 0.03 0.3 - 0.50 ~
54 G.4 0.03 0.3 - 0.51 -
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 -
67 0.4 0.03 0.3 66.041+47. - -

!
e ]
[o)
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25 which was then wiped dry. The catheter was placed down the esophagus
leaving 1 cmof tubing past the incisors. The dosing solution was
admi ni st er@'@“d?zﬁ% essi i ng t he syrl nge pI unger . Bl ood sarRSiTaisomasse col | ect ed
via the trat Ver s LTS ”“'rConl‘ f Su\im ‘f:ma ¢ 6 ﬁ/ - 'LJr“ho"g“ af t er
dosi ng. §>§?%¥g crlom f‘ JBES 6‘eﬁf¥a rons, we e We%sut (%B HE ? dupfes were
pr epar ed %% 3‘1}3 e u I ned W ng WO
01/ 32596 é)\@o’ Ogé Wﬁ( ethyl acet a(icgml n a)r % grif tube.
The tube was vorlt exed { oy, nut es and| then ceptrifugeg fﬁ% 1@yefm nut es
at 10, 00Q rpm 2([0 | ethyl acetatle | ayer s trapsferred|to ag eppendorf -
t ube contjaining 47 pl 0]1 M5 phdsphate buffer. The tube Was,y@rigexed for
10 m nutgs and tlhen ceptrifuged (for 10 m nutes af 10, 000 |r pAorde
phosphat ¢ DbufTel ayer [was then [iranst erf ed4g0 apfi HPLC vifal and 1 nj ected
into the I-’qu (COT Ugiy :LKey)s,bgne EX$1 b6 AMighO, qxﬁ nmui . df, o -pm [100A;
nobi | e pkase 3%% buf f ¢r (68 nM hHZPOq adl; usted tp pH 10 3.0 with 85%
H3PO4) / 659 agEtONT (g4 & T 1. 8511 QN w_)ﬁ,lmeaq s [ TTowTgre =03
m / m nut e~; cronoliyn retention tirfe = 5.5 m put s} absorbance det ec[t ed at
240 rim [—Prepirots—studiesypydigategpsbas ues U1‘ﬁb0ﬂf:2€?q.
Results filromthejanimal § i n each |group vvng j:fgg\réaged for |15 each tfine
poi nt ang—thehghest—or—tRess—ayergpes— Yt A—peakiserum—eronol yn .
concentration) i$ reporfe Bbg owl|i nodld'gbl dllio‘“ Eol e 10. onol yn -| Oral
I:bl | Very ')n Dali VIV EVA h’_!__lrJu:r \l;gvnrnlr\iln AV /a¥ | 1|Iﬂ2§ No. A Deak 4'A‘1g_en{7 ’I_\‘gbnt I:bse
Dose serym Tonpou d%orrpogg (my/ kS) flmﬁkg?iﬁ?r bnol yn] Dose ~ SD ([SE)
(rmg/ kg) %-200-2511 0. 63} 0. 47 71200 25 11 0 8% olgs
67 0.4 0.03 0.06 70.85i36. - -
24
71 0.4 0.03 0.3 - 1.08 -
71 0.4 0.03 0.3 - 1.53 -
71 0.4 0.03 0.3 57.82+35. - -
28
72 0.4 0.03 0.3 - 0.96 -
78 0.4 0.03 0.3 - 1.01 -
78 0.4 0.03 0.3 — 1.46 -
78 0.4 0.03 0.3 80.56+30. - -
51
79 0.4 0.03 0.3 - 1.73 -
Example 10 - Cromolyn - Oral Delivery
Dosing solutions containing a delivery agent compound
5 (prepared as in Example 1) and cromolyn, disodium salt
{cromolyn) (from Sigma Chemical Co., St. Louis, MO) were
prepared in deionized water. The free acid of the delivery
agent compound was converted to the sodium salt with one
equivalent of sodium hydroxide. This mixture was vortexed and
10 placed in a sonicator (about 37°C). The pH was adjusted to

about 7-7.5 with agueous NaOH. Additional NaOH was added, if
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7 200 25 1 0.68 0.34 7 200 251 0.56 0.39 15 200 25 1 0.38 0.15 47
200 25 2 0.55 0.12 47 200 25 1 0.56 0.39 60 200 25 1 1.57t 0.38 60
200 25 1 0.®¥B01e2s8¢t 60 200 25 1 0.76 t 0.34 61 200 25 defushdsostr 39 61
200 25 1 0.57 0.36 -89 WD 01/32596, PCT/US09130662 Delivery Delivery

Cronol yn Volrgresiban PeakchAgeaturident RAskibDowe sed uthe G8mpound Conpound
(my/ kg) (M/a&%as{é‘a orr@wnalxtppé%,asspoﬁéli)ed wq;lr%gac@la efPsdm 2 0.39  0.21

Exanpl e 11 - tomycin - Oa l'i very Dosi sol utions containing a
del i very agéRtv o&hﬂ°é’r§dn95393‘&r§ﬁbh%}‘t:|aﬁd( i 4 WrEFAERUt (TREl s,

Canbri dge, Mé).lv&rﬁ ag@ﬁ@Qs’&n@duﬁd’l s@l@g@&phﬁﬁ|m1$@hl REch Arswdt eno@f the
conpound . was sodlug%salt of the conpound or by

converting tahét‘??}?eé”éﬁi:’cf’”t 617? é“gsﬁﬂ?rﬁf’rﬁyé‘ 1 IorREL PRSIk P Tof Pt he del i very
agent conpoudgusesi, CG)ﬂVzGé’deSéai}O, ten sediuar sadlt té0anduch? one seqok val ent of

sodi um hydrox de. ture was vorte l.aced |n 0 ato
(about 370 SehEran akExl Hibhe Mippdtibrieh 0 e Ao8Ra L nRehed Rt 0
NaOH  Addi ttbomdutl\laﬁ}& wasoeddetng) .f mﬁee&&anye Wa3 achteand uai for m

| ubility, th diusted. The t 15 d
i form sul BEPBI® 8 Bb-EPnBo AR Rt an PF - ih SEheeary™ THG aFi Ve Srﬁgzﬁf )

conpoundosohetessaryas Thexed wan el ideyEdo by caboutr 818 avishogguealut i on (200 ng

dapt oy " Rhoh" ReSHNRLER! el A LhS AN AlasLetnd boesssSary, Lo

bet ween 6.0 he st ock sol ution was stored frozen
(-20C) w apjyedumna ﬁuéwlln Reh mliaded congenbratdgn 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 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,

25 which was then wiped dry. The catheter was placed down the
esophaqus leaving 1 cm of tubing past the incisors. The
dosing solution was administered by pressing the syringe
plunger.

Blood samples were collected via the tail 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 follows: 100 pl serum was combined with 100 pl 3N
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gradual ly to about 25C before using. The delivery agent- daptomycin m xture
was vortexed at | ow speed to produce a wuniformsolution. The pH was

adj usted mo@sH 7.0-7.5 with aqueous NaCH. The sol ut PGFHUNARGhen di | ut ed
with 0.9% normal 25 saline to tge desired vol %ual I,}/hZ 0 rr1) and
concent r atidn28Ad3 2R dre8 W RFFER TH ol FES 8r SHPEThe! PG R8T delivery .
agent corrp,m*ndogeglxdﬂ&berrycinnndaseandamtiem hentdbﬁegedolfurrelso are listed bel ow
in Table 11. The typical dosing an

dsa Jr rotqcols were as -90 WO
01/ 32596 PEPMESR0?BIEES00+ B om@0 "g?b a?%ﬁ BRIV Sr 9% wei ghi ng bet ween

200-250 g e248 @eif—]ﬁéé ed Lﬂre;%fénheyf SRl Y8 nangséhehi sed wi th ket ami ne
(44 ng/ kg) or azi ne .5 ng/kg) 15 m nutes r|or to dosi.ng and agal n

as needed Hl‘@sﬁ'hiih@ d?qff&ﬁest%tabe A’a(foé’Pﬁbm?dgifBﬂpl o LPPRS #Rfhal s was

adni ni st ergdnoBenOfi fuli@dU6SE NG mEMbLHs easm,mmolipmm Ruscﬂshc&pﬁraeach cat het er
was adapted to a. 1 m syringe wt V\stllled

tign el Y i Y g eRe eheRe
with dositfEesl RY9Nn By B‘P%M AGR T HE *§0I Sisn ?ﬂ d4theter, which
was then wintedtHé YHPLIhE cobbriret-c Keyetone| Bxetl @umotmxzom!ayoplhag@s | eavi ng 1

cm of tubing the I nci sors. sol yti ered by
pressing tHfe 59? nJPPLYR URRASE. I—%%%P“%? Q&rgﬁ %‘%%’gﬂ a?r‘ﬁ%?es we%}é col | ect ed
via thg vent Galntédd H9pd,syEss kel dniiat Qng?e%,uensqol&mza. o @1;2.0, 15
and 4.0 hours after dosing, K and stored gn i ce. Bl ood sanp %hvvere t hen spun

(centrifugd@®yr gktar 5080 H“T‘GPtﬁ 5o eEn a"'teteﬁE:‘?rb tQ4BEar n pl asma
(super nat afinhte¥fi £80MBENEE Wetdctid -at70@D e phasnwudaptohiesi n

concentratj ons _wer sured b QG i £versed phase HPLC, keepl ng
sanpl es at*" caﬁ?‘?ﬁba lﬁ%a‘fal&gg %%nEE %%ana studi es show basel i ne val ues
of zero. Dapt 8ayelits lilrgmdtmﬁ)ﬁoemlaatlmoﬁécfv EgPp sWeneoAaveRrged darvi dual

ani ma dfsp' N R3CH; H0 %tgmalpcn\@eﬁeg@&r 88Cthd Y ab@fdyest i(Pe POhn The mean

peak tonmyci n concentration (C ax) .and  daptonycin gxposure area under
the curve XsRBCpe&® Crr@ﬂeilrwozseb@fﬁw'h Fafegoried 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 + 8D (SE)
{ng/kg) :
5 200 25 i 0.63 + 0.47
7 200 25 1 0.81 + 0.85
7 200 25 1 0.68 £ 0.34
7 200 25 1 0.56 + 0.39
15 200 25 1 0.38 + 0.15
47 200 25 2 0.55 + 0.12
47 200 25 1 0.56 + 0.39
60 200 25 1 1.57 + 0.38
60 200 25 1 0.82 £ 0.24
60 200 25 1 0.76 + 0.34
61 200 235 1 0.54 + 0.39
61 200 25 1 0.57 = 0.36
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Table 11. Daptonycin - Oal Delivery Delivery Delivery Dapto- Volunme Mean
pl asma AUC Agent Agent mnycin dose Crax 119 Conpound Conpound Dose (ml/
[ dapt onyci nwonwszsssDose (ng/kg) kg) SD, pg/nL nml, (no/ egrrogende250 1 5. 07
0.61 - 5 2005017082386 7200 50 1 10.45 i2 87 1 WO 011325%
PCTI USOO 306 l‘%yivg? VBEY | P?"bél’bt olOLYBF u M%%trf’eﬁlkasrra AUC Agent Agent
myci n dose g gpogoﬁ e’ﬁfogp R85Posk %% algF n7]] m n/ Dose (ny/kg)
kg) f sD, dor M nl® j(ralRg) 7 BR%G0 1 (15 100 50 0.5 7.09 f
5.35 1 50 50 0.5 5.77 (.[,A493 7 50 50 0} 5 59. 14 éSﬂ(SE? 200 50 1 6.06 1.73
) Q. N4 ﬁrgn/ 1-lona- Q. 11492 27 .+ L’J/I’J 12 9 11
= 7 200 50 170. . JS GO I T LUUZS,U i N S Brw T —TIZ 00 50 1 16
17.58 - 14 266%86- 1134 29954 134 2515 boo B0 11 8-89¢ 838730 200 50 1 3, 06
0.70 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 2820* 57 200 50 1 8.59_ 4.21 - *AUC = Total AUC(04-) The
above- nment i @xeuplraildnt s, Dmppbmprin 6ncralt belivaiyhods, and publi cations are
her eby i ncorpor aﬂo%qnﬁyséﬁt.elrorelgcc%n erglr}:egl r-dg.lvggrirraeg}e%t cl\:/g'nr\];}/ou\rllgréx?'c} lons of
the present inventio

5 daptomycin {Cubist Pharmaceutlcals, Cambridge, MA} were

prepared in 0.9% normal saline. 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
10 with one equivalent of sodium hydroxide. This mixture was
vortexed and placed in a sonicator (about 37°C). The pH was
adjusted to about 7.0-7.5 with aqueous HCl or NaOH.
Additional NaOH was added, if necessary, to achieve uniform
solubility, and the pH readjusted. The mixture was vortexed
15 to produce a uniform solution, also using sonication if
necessary. The delivery agent compound solution was mixed
with daptomycin from a stock solution {200 mg daptomycin/mlL in
0.9% normal saline and the pH adjusted, if necessary, to
between 6.0-7.0 with NaOH or ECl). Tﬁe stock solution was
20 stored frozen (-20°C} wrapped in foil, then thawed and warmed
gradually to about 25°C before using. The delivery agent-—
daptomycin mixture was vortexed at low speed to produce a
uniform solution. The pH was adjusted to about 7.0-7.5 with
aqueous NaOH. The solution was then diluted with 0.9% normal
25 saline to the desired volume {uswally 2.0 ml) and
concentration and stored wrapped in foil before use. 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
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thensel ves to those skilled in the art in light of the above detailed
description. Al such obvious variations are within the fully intended
scope of wwmogepended clains. 10 -92 WO 01/ 32596 PCT/ UXEN/GH6BM62 \WHAT | S

CLAI MED | &4 w r W & il e no- o) [ et
AT Sfl ﬂm A, Cqmcw Qe\yymg &% JQ%”UJ:%I’\ R4 bét%ng ggclrtzg,ot Lt eof

wher ei n F\’WGIRZ faRBedaﬁﬂzF RA *a?‘gsl ﬁﬂ%ﬁ@rﬁeﬁf‘??thﬁtlzﬂq with) bglerine1o O - C4

al kyl', C2- (&4 ﬁbkﬁ@)"ancplah@ﬂaﬁuléoxy 5 gy RB15 mhidtes WRIREO0s0 Or - N+RORIOR11
(R12) - RBis H -0OH -NO, hal gen, -CF3, -NR14R15, -N+Rl4R15R16 (R13)
L i de, dopipgoend again 63 tepded| kyina iasatn ANSPRRSRAR . AAIGRIRG! o

carbond e gwueaofOfweC(a@)LEa_Bs wh5 Bmird saptedralel yf stlestibsiied wi t h hal ogen,
-OH, -SH, 1SE9 RO llls O%ff%nail%:elnghe tlh%ttgd a¥s gdapN]‘:%iS’to -0 -

R6 is a CI® Pf(yl ene, enyl éne; - or ary iI'S optional I y
subst i t ut e i SRRl wSthad kyilpet©R - @P 20Thé ksemthge @fasoltlhlé@bmth OH, - SH,

hal ogen, ci}ﬂé%ngogoxm%%b%&iﬁmagom QRALEYor RhebhdiPteed ByerieRt, N R7 is a

bond or aryl ené; I's optional substituted with -OH halogen, C (0)
CH3, - NRLOREEh ¥EsS- wﬁmm&ﬂi?rﬁl@he caphetgr masplaspdodown e, C2- 4

al kenydg CHsopNhGus RaviRhg, 1 Rm o@Ncuithd pasepardentisord. orm@ C10 al kyl ;

R13 is a hall e, drooxi de, sul.fate trafl ugrobarat e, hosphat e;
dosing so ution was admln?Stered gy pressgng é%e syrlnge P P

and
plunger.

Heparinized rat blood samples were collected via the
0.75, 1.0, 2.0,

and stored on ice. Blood samples

ventral tail artery, typically at 0.25, 0.5,
15 and 4.0 hours after dosing,
were then spun (centrifuged) at 11,500 rpm for 4 minutes at
4°C to obtain the plasma {(supernatant), which was stored at -
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 (Cpax) and
daptomycin exposure area under the curve (AUC) are reported

25 below in Table 11.

Table 11. Daptomycin - Oral Delivery
Delivery | Delivery | Dapto- Volume | Mean plasma AUC
Agent Agent nmycin dose Cmax ng-
Compound | Compound Dose (mL/ fdaptomycin] min/
Dose (mg/kg) kg) + SD, pg/mL mL
(mg/kg)

2 200 50 1 5.07 £ 0.61 -

5 200 50 1 7.082 * 3.86 -

7 200 50 1 10.45 * 2.87 -
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-93 WD 01/ 32596 PCT/ US00/ 30662 R14, R15 and R16 are independently 8,

Cl-C g alkyl, C1L O al kyl substituted with -COOH, C2-Cl2 al kenyl, C2-Ci12
al kenyl swostirfsgsed with -COON, --C(O RLl7; R17 is -CH, eCrasSiiBoakyl , or
Cc2-C12 al k pd- 5-RI8 s -H. Cl-C5 al kwyl —OH-~NRLAR R o N+R14R15 16
(R13) . W Eﬁgéﬁ%“br Wﬁéﬁe’iyh aRpRan RYOLyge [ ﬁﬁa“CF%llasﬁﬁd RaY %r ¢ H and RL is
a bond thehCom s n%om 0’f:ld- (%‘",3169 of €31 4 E{ya! ahen IQL H R3, and R4
are H Rs MRy YRy pgénb ngﬂto}i%r} 1 i g)[())‘tO - Cé“;zi‘l kyl: when at
| east one )f Rl, R2 @/kﬁpd 908 nbt "B Rs? LR i albond, then R6
I'sS not a C-(ﬂ-TaJrky T WiEn B —aptR3- fALE’ Rq’“i@ eCeH3—R5 is
-C( O CH3, a-ndw—?Re 4 .b%..u hnmﬁLz? S ng}t a3 aﬁ\ﬁu pd--15iwhen R, R2,
R4, and R5Lare ‘H BB é and®r7 | s%a° hdnd-0% Hed- s.notla nethyl. 2.
A corpound}sel dct ed frg?ﬁthe ar88p condidtijng-at + R-895] -
L1Vl i 1ijjiis9111911R0\ R LOx5s | 99.84R2 LRR7COCH 20 R~ 6 7 Cpd#
12 RRRRRI7HHHH2000 QH3 &b2 paraiPh| 2.66H .48 H G2 para-Ph 5 HH
H H OH (CHY) s5bond] 6 Hobl HH Osb(CHZ) & band o4 Hebod H OF (TH2) 7 bond 8
H HHH OH(CH2) S ponggg- 94 Wos§ 1/ 32598 PYT/UNDg39662 od# RR R R R R
ROHHHHC (O CH3 (CH2) I3 bond 15.43
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 -
43 240 5¢ i 21.44 + 6 4555*
43 200 50 1 10.56 + 3.37 | 2895*
43 200 50 1 12.94 + 6.6 | 2820*
57 240 50 1 8.59 + 4.21 -
*AUC = Total AUC{0D=)
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
thenselves 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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10 HHHH C(OCH3 (CH2) 4 bond 11 HHHH C(OCH3 (CH2) 5 bond 12 HH H
HC (O 043‘&83@5 bond 15 HHHHH (CH) s bond 16 HHHHH (CH) 9
bond 18 H CHCH3 (CH2)7 bond 19 H H H H NH2 (CRey/Usonsessd 20 H H
HH N2 (CHEBAT BSNGLATMEDHISE H H NH2 (CH2) 4 bond 22 HH O H N (CH) 7
bond 23 HH O HNH (CH2) 4 bond 24 HHHHNHC (0) CH3 (CH2) 7 bond 25
HHHH CH=CHCORH (CH2) 7 bond 26HHHHC(O) CH2CH3 (CH2) 3 bond 27 H °

HHHC (O -CHEHREoMRY kaegdthegiaqmply H C (O) CH2CH3 (CH2) 7 bond 29 H
HHHC (O CH2CH3 (CH2) 9 bond 30 HH H C(O) NH2 (CHZ) 7 bond 31 HH

H H C(0)NHCH3 (CH2)7 bond 32 Hg4 H H COOH (CH2) 7 bond 33HH '-
C(0) NHCH2CH3 (CH2) 7 bond 34 H'H H H C(O) NHCH( CH (CH Iul““m wﬂmﬁ HH

HH OCH3 (CH2)7 bond 36_3H H H CH(g_;i) CH3 (CH2) 7

C(CH3) 20H CH2 para-Ph 3% I ) CH3 (CH2) 7 bdnd“39°HH K OCH3 C

(O CH3 (CH2) 7 bond 43 HO
bond 45 HOH HHH(CH) s
(CH2) 7 bond 48 HH OH H,
HOHHH(CH) 3 bond R

5 R'

(CH2) 7 bond 44 HOHHHH (CH) 9
O—|l6—| %mz 3 bond 47 HH OH H H
R4Q H (CH2) s bond 50 H

and salts thereof, wherein
R!, R?, R}, and R! are independently H, -OH, halogen,
10 C;-Cq alkyl, Cz-Csq alkenyl, C;-Cq alkoxy, -C(O)R®, -NO,, -NR°R?,
or -N'RIRMRM (RIZ)—,.
R® is H, ~OH, -NO,, halogen, -CF3;, -NRYR!®, -N*'RYRSR!S
(R*®)", amide, C;-C;2 alkoxy, Ci1-Ci2 alkyl, Cz~C;; alkenyl,
carbamate, carbonate, urea, or -C{(O)R!®;
15 R® is optionally substituted with halogen, -OH, -SH,
or —COOH;
R® is optionally interrupted by 0, N, S, or -C(0)-;
R® is a C;~Ci, alkylene, C;-Cy» alkenylene, or arylene;
_ R® is optionally substituted with a C;~C,; alkyl, Cy-C,
20 alkenyl, C;-Cq alkoxy, -OH, -SH, halogen, -NHz, or -CO;R%;
R® is optionally interrupted by O or N;
R’ is a bond or arylene;
R’ is optionally substituted with -OH, halogen,
C{O)CHs, -NRYRY, or -N*RMRUR'? (R');
25 R® is H, C;-C. alkyl, C,-C4 alkenyl, or -NH;;
R?, RY, R'!, and R independently H or C,-Cjp alkyl;
R is a halide, hydroxide, sulfate,

tetrafluoroborate, or phosphate; and
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1 HHHHCO)NHCH3 (CH2) 9 bond 52 HH HH C (0) N2 CH2 para-Ph 54 H H

H C(O) CH3 (CH2) 9 bond 55 HH OCH3 H C (O) CH3 (CH2) 7 bond 56 H OCH3
H C (0) Cwg €% 7 bond 57 H H OH H C(O) CH3 (CHZ)? becyus@Bodse H CH3 H C
)

O CH3 (CH2) s bond 59 (O . H, CH2 .par LUTLIT 11T
131 11111 11 1111 & |;JL TR %g%% G g“’?aﬂﬁl'GSIH HHHC
(0) H (CH2) Go okt mbaazﬁutz—ew@t(xchem( GH2§3127ab(ﬁrmd'l %-Hlﬁaoce(r@)l CHH

CH2) 7 bondsuggiglgﬁ._gé Ul{:n(_(&oo@ H_ 2) 7 bond H2CH3 64 HC (O HHH
CH2), bond CH3 65 H ond 66 HHHHHCH para-Ph 67 HH

(
(
OH HH CH2 Para- Ph &8 Hsc:rOPH rqlﬂh @42)(% [Ren82-Ce0 afkayls MM H ( CH2) 7
bo
(
H

nd 71 HHF HF (Chiz'? Esbﬁndc - a!l"k H-bh OHprigH2 ), 10gRopespé@rdd H H H C
2)7bond 74 H N2 O (0) 7 bond 75 H B EH F (C2) 4 bond 76 H

H H CF3 (4] Eh%éﬁavlwtﬁaﬂ HHF (C) 7 bond 78 HHHHQ OR Para-Ph
79 HH HH OH CHXh( &) m3ared, PR, and R® are H, and R’ is a bond then R®

is not a C3-Cg, Cy or Cyp alkyl;
when R, R?, R%® and R are H, R® is ~OH, R’ is a bond then
10 R® iz not a C;~Cs 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;-C; alkyl;
when R*, R? and R® are B, R' is -OCH;, R® is -C(0O)CH;, and
R® is a bond then R’ is not a C3 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.

2. A compound selected from the group consisting of
—_—
¥ R
R R’ R B
, /R"\ _COOH
R O R’
1
20 R
TR S A F R P i Y
1 H H H H C{0O) CHs CHz para-Ph
2 R H H H OH CH» para~Ph
5 B B H H OH {CH2)s bond
6 H R H H OH (CHp}) g bond
7 H H H H CH {CH2) 7 bond
8 H H H B OH {CH2) s bond
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80 HH OCH3 H H (CH2) 6- bond CH (CH3) 81 HH OH HH (CH2) 6- bond CH
(CH3) 82 HH OH HH (CH2) 6- bond CH(CH2CH2C H3) 88 HH H H - C(0) NH CH2

bond (CHZ’@O'G%WQZ H H HH - O (CH2) 5COC]—I (CH2) bondPC'UBSﬂP{SM H H CH3
(G_|2) and 1ru~2 } f‘ll"'_L) fyunu nn [ /r\\ /r\ulr\ 7- -
(CH2) 7-| SRsh [ Rep COBOH | Rad sa?s t hR¥ eof . |3f|||||| |5—||| Ll 11 3. .
A conpogigTom ¢RMPT [ ®/ MU {pILIIT [ L C@g)&ﬂm ar @8fy,ve agewhda and|(B) at
| east orfggconpPyNd gvi N gt e 1 pgnul pc (0)28, WO 017{E2p56 PCIKIRE@O 30662 R4
R3 R5 RS 6 OPHA REER RITTTT[RITTIEIDICHETTTTTITICKEY S ¥ Cdonl S nd salts
t hereof ,[Bhereln 5 Ru, RIa R3, pAd RAc @)eH, ndepdndeapis y H|botH, halogen,
a-c&4 al T CPaCA agkenYl, CI-[F al kioxy, -C (O] (88;:)s NO2,[ bohlROR10 or
-N+ROR REg (RI¥F RS|uS H|g- OH, [ROZ, [Mal ogen, - QRE8H,r.NRI4RYond- N+R14R15RI s
(R13) -,[7@m 0elgCI- CHZ alfkoXy, - ClPcddurl,; C2-|QE2,p.l kenylbond0 caf banmat e,
car bonat[gg Ur ey oOr HC(O)L'BlS; R5a1 s oy, onal Ty quigs)+ ut ed bantih hal ogen,
-OH, - SHiZo H H H R NO, {CHy) < bond

21 H H 'H H NH, (CHz) 4 bond

22 H H cl H NH, {CHz) 7 bond

23 H H cl H NH, (CHz) 4 bond

24 H H H H NHC (0) CH3 {CHz) 5 bond

25 H H H H CH=CHCO,H (CH2) 4 bond

26 H H H H C (0) CHCH3 (CHz) 3 bond

27 H H H H C (0) CHoCH3 (CHz) s bond

28 H H H H C(O)CHCHs | {CHz) 7 bond

29 H H H H C (0) CH,CHj (CHz2) 5 bond

30 H H H H C(O) NH, {CHz) 7 bond

31 H H H H C (O) NHCH; {CHz) 7 bond

32 H H H H COOH (CHz) 7 bond

33 H H H H C (O) NHCH,CH3 | (CH32) 7 bond

34 H H H H C(O)NHCH(CH | {CH2)2 bond

: 3)2 :

35 H H H H OCHj (CHz) 5 bond

36. H H H H CH (OH) CHs {CHz) 4 bond

37 H H H H C (CH3) 20H CH, para-Ph

38 H H H OH C(0) CH; {CH2) 9 bond

39 H H H QOCH3 | C(O)CH3 (CHz) 7 bond

43 H OH H H H {CHz)» bond

44 H OH H H H (CHz) o bond

45 H OH H H H (CHz2) s bond

46 H OH H H H (CHp) 3 bond

47 H H OH H H {CH2) 9 bond

48 H H OH H H (CH2) 9 bond

49 H H OH H H {CHz) 5 bond

50 H H OH H H (CH,) 3 bond

51 H B H H C (O) NHCH3 (CHz) s bond

52 H H H H C (O) NH, CH, para-Ph

54 H H H H C(0) CH; (CHz) o bond

55 H H OCH3 H C (O) CH; (CHz2) 2 bond

56 H OCH3 |H H C(O) CHs3 {CH2) 4 bond

57 H H OH H C (0O) CH; (CHz) 7 bond

58 H H CH; H C(0) CH3 (CHz) s bond

59 H H H H C(O)H CH» para-Ph
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or
Cl-C12 al ky

| ene,
substitut ed wWoth3zCl - C4 al kyl ,

C2-Cl12 al kenyl ene,”

-COOH, R5 is optionally interrupted by 0, N, S, or
or aryl ene;
C2-C4 al kenyl

_C(O)_

R6 is a

15 R6 is op:tionally
Cl- G4 al kowyrrosoblbesz SH,

N, R7

is a

hal ogen, -NH2, or -CO2R8; R6 is optionally interrupted by O or
bond or arylene; R is optionally substituted with -OH, hal ogen, - 20 C (0)
CH3, -NR 1R11, or -N+RIR11R1?2 (R13) -; R8 is H Cl- C4 al kyl, C2-C4 al kenyl,
or -NHZ2; RYcpR1g. | RY 1,[ghd# rnggpenpightly H or# al kwl; Ls a
hal i de, hy %‘XIG sulffate, t el Taf | LT obor at e, OT phosph d _P5 R14,
R15 and R1GS8re ijddepdrtientiy H €1- CIOCENKyI . Cl14 (CHDsal kyl bsm!)st ithted
with - COOH[6€2- C12 al Kehyl | KC2- C1PHal kbRl H subst i|tiGHed wi t hoo®DOH, |
-C(OR17; R67 is [-HOH, |@-ClUE@RylIH or{i2-Cl12 al kengHzi-and |k8Fdf WO
01/ 32596 PLT1USQ/ 30662 Rilghis Hi C1-106 alkyl, -OH -NR 14|R 5, . or
N+R 4R sR G6R 23)| H wi tjHi t hg Pi0oVi 51 t hpgf when R1, |R2H2IR3, Rfibomthid R5{ are H,
and R7 is bond it hen |R6 6t Cl- C9 _ar Qalkyl: 5 when R1} R2,
R3, and R #64re HH R5 |Gs(oicr# R7 | B iﬂbnd then [RECHE not ab@Id C3 al kyl ;
when at | epst _and of RBEH3R) d isnot HIRSis - OR H7 is kA bond,
then R6 islBhf _aldl-cAdHal ki whehBR1 [HR2  and R3|AFRe)m pRalbPend oozl R5 s
-C (O CH3t8&nd (0 Hs abond tHen B is not €52 5| kyl: BRFR Ve n R1,
R2, R4, antd®ks and H, ﬁagicQHCHﬁf d BAis a bondlSBhen Re. | RaFaRPhy t hyl .
Lritliti 108812248 Ufi11948 1212184 (A conpositi GAC prisiBepd | ngl k15
(A) an act %E‘JF : RFH: | H H H {CHz) 7 boénd
71 . H H F H F {CHz) 1 bond
72 H H H H OH {CHz) 10 bond
73 H H H H Cl {CHz) 1 bond
74 8 NO; | H H OH {CH2) 7 bond
75 H H H H F {CH3) 4 bond
76 H H H H CF3 (CHz) 4 bond
77 F H H H F (CHz) bond
78 H H H H Cl CH» para—Ph
79 H H H H OH CH,CH(OH) | para-Ph
80 H H OCH; |H H (CBz) s~ bond
CH (CH3)
81 H H OH H H {CHy) 6~ bond
CH (CH3)
82 H H OH B H {CH3) ¢~ bond
CH{CH,CHC
Hjy)
88 H H H H ~C(O) NH- CH, bond
{CHj) 9-OH
92 H H H H ~0(CHz) sCOOH | {CHz) s bond
93 H CH; |RH H CH3 (CH2) 7 bond
94 H CH; |H H CHj {CH2) 5 bond
98 H H H C{O) 10~ (CHz) 4~ - {CHz} 4- bond
~NH; | COOH

and salts thereof.

A composition comprising:

(A}
(B}

an active agent; and

at least one compound having

-36~
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the formula



(B) at |east one conmpound having the formnul a R4R3R5 R2#RR6COO—| o'

~RT R~ 203 R4RRR Cpd#RR1HHHHCOCH CH )%arsPh 2HHHH
OH CH2 Paw@opB2s%8 H H H H OH CH2 bond 4HHHHC]—I(CH§T§”"6’BW@5HHHH
OH (CH2) 5 bond 6HHHHO—I(q—|2)6bond HHHHOH (CH) a bond 8 H

7
HHHOH (CH) 9 bond 9 HHHR C (O CH3 (CH2) 3 bond -98 WD 01/32596 .
PCT/ US00/ 30662 CPd # R B R R HC(OCH3 (CH2) 4 bond 11 HH
HHC(OCHS (CH2) 5 bon®~12 (.CH2) 7 bond 13 HHHHH
CH2 bond 14 HHHHH (CH)3 bowyy 15 HHHHH (CH2) 5 bond 16 HH H H
H(CH2) 9 bond 17 HH H H Hl(CH2) |10 bond 18 H H H H CH=CHCH3 (CH2), bond
19 HH H H NH2 (CH2) 7 bond HHR@@C}«Z())OHbond 21 HHHH. NH2

R

(CH2) 4 bond 22 HH O RA
K )RR O

and salts thereof, wherein

5 R!, R?, R?, and R?! are independently H, -OH, halogen,
C;-Cs alkyl, Cz-Cs alkenyl, C;-C4 alkoxy, -C(O)R®, -NO,, -NR°RY,
or -N'R°RM™R™ (R'?}";
R’ is H, -OH, -NO;, halogen, =-CFi, -NR9R!®, -N*RMRISR!®
(R¥3)", amide, C€;-Cj» alkoxy, C3-Ci» alkyl, Cz-Cj2 alkenyl,-
10 carbahate, carbonate, urea, or -C(O)R;
R’ is optionally substituted with halogen, -OH, -SH,
or -CQOH;
R’ is oﬁtionally interrupted by 0, N, S, or -C(0)-;
R® is a C;-C;; alkylene, C,-C;» alkenylene, or arylene;
15 R® is optionally substituted with a C;-C4 alkyl, C;-C,
alkenyl, Ci-C, alkoxy, -OH, -SH, halogen, -NH;, or —-CO.R%;
R® is optionally interrupted by O or N;
R’ is a bond or arylene;
R’ is optionally substituted with -OH, halogen, -
20 C(O)CHs, -NRY™RY, or -N'RYRYMRY (RY)";
R® is H, C;-C, alkyl, C»-Cs alkenyl, or ~NH,;
R?, RY, R, and R'? independently H or C;~Cjp alkyl;
R is a halide, hydroxide, sulfate,
tetrafluoroborate, or phosphate; and
25 R, R'® and R!'® are independently H, C;-Cjo alkyl, C-
Cio alkyl substituted with -COOH, C2-C;; alkenyl, C>—Cj;2 alkenyl
substituted with -COOH, -C(O)R';
R} is -OH, C3-Cj¢ alkyl, or Cz-C;» alkenyl; and
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23 HHC HNH (CH2) 4 bond 24 HHHHNHC(0)CH3 (CH2)7 bond 25 HH H H
CH=CHOOR2H (CH2) 7 bond 26 HH H H C(0)CH2CH3 (CH2)3 bond 27 HH H H C (0)
CH2CH3 (CH2wdbotsessd 28 HH H H C (O CH2CH3 (CH2) 7 bon®CT/ESWMENGR H H

C(0) CH2CH3 (CH2) 9 bond 30 HHH H C(ONH2 (CH2)7 bond 31 HHHHC (O
NHCH3 (CH2) 7 bond 32 HHH H COON (CH2)7 bond 33 HHHH C(O)NHCHZCHS
(CH2) 7 bond 34 HHHHC (O NHCH(CHZ_%CHZ) 7, hond 3,) ,35:H,H H H ocH3
(CH2) 7 bond 36 H H HR'H ieHH et kybHo PRy BEWER 37 o MR R o BF8)20H ar
para-Ph 38 kidd hSH lg(v@)sgﬁw(tmz) 7 bond 39 HH H OCH3 C (O CH3 (CHZ)

bond 43 H OH H H H (CH2),7 bond, 44 HOH H H H (CH2 5 HOH H H
(CH2) S bond 46"F‘FWH%¢ cﬁzv) ?“Soﬁsc?;rifbHaPr(‘gj ﬁ?"&ﬁﬁ)é"%ond 48 H H

OH H H (mz)clggamnsl €148, Hekl d}lcld H16AH2) 5 bond 500H HOHH H (CHZ% 3 bond

51 H H H H H _Ph 54 HH
: g( (O)‘l’_' ( %:if«gl‘gé‘ﬁbo‘a%s A" o%dggﬂl*cgt &43&%0?5 glj%%,ggr@ggH OCH3 H

|

O CH3 ( )s?ndj:oadCr-SI? #M10H H C(O) CH3 (CHZ) 7 bond
LETTETETO I B LAV hel 5 MRe084 38598, PET/ LROR30662: B, &° is -
OH, R’ is a bond, then R® is not a Ci-Cq alkyl;
when R, R?, and R® are H, R® is -OCH;, R® is -C(O)CH;, and

10 R® is a bond then R’ is not a Cj alkyl; and
when R, R%, R!, and R® are H, R’ is ~OH, and R’ is a bond

I

{(B) at least one compound having the formula

then R® is not a methyl.

4. A composition comprising:

15 {A) an active agent; and

. R4
R® R’
RS __COOH
R? 0 R
Rl
20
N S R R T FS Ey Y
1 H A H H C{0) CHsy CH, para-FPh
2 H H B H OH 4 CHy para-Ph
3 H H H H OH CH, bond
4 H H H H OH (CHz) 3 bond
5 H H H H OH {CHy) s bond
6 H H H H OH {CHy) s bond
L H H H H OH {CHz) 1 bond
8 H B H H OH (CH;) s bond
9 H H H H C{0)CHj3 {CHz) 3 bond
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Cod# RRRRRRR 58 HH;CH3 HC(0) CH3 ,(CH2) 5 bond 59 HHHHCO H
<CH2 pare-Ph 60 HHHHC (O H((CH) s bond 61 HHHHC (O H(CH2) 7
bond 62 MWVOEE26%) C H H (CH2) -1 bond H3 63 H H C(O) Crearsnp@hed) 7 bond
H2CH3 64 O H R (O 7 w65+t H{(EH2y—Fberd£66 HHH
HH oD baFath 67 Bt OFd H gre Pafr Ph 68 HE H H H Bp) 7 bond 69 H
OCH3 H H{Ho(CH2)H 7 blond (4 H HIH H K q6H2y,/ bonf(cizd, H H HoshdH (TH2) 10
bond 73| HIH H[H O {(CH2){/H bond | H/4 Hd\GRckd H (€A32) 7 DPBEnd /5 HHHF
(CH2) 4 bddd 768 H HH H GF3 (CHZ 4 |maogcHs/7 F Hidh, F (CH8dnd DO 78 HH
HHO CH23parg-wh [# HiHHH QH CH4@H(OH) paralél, 80 H FHo&Xdd HH (CH2)®
6- bond CH(CH3)H 81 Wi H Qi H H (@) & bond (€i3) 87 TbbshdH H (CH2) -
6- bond [ CH(CHAGH2C | H1H3) (88 H H{H H -@(0) NH- CH2| pemgls (CHPpoy OH 92 H H H
H -0 (CHR}6 SCOOH (CHA 5 |bobnd H H (CHz) o bond

17 H H H H H (CHz) 10 bond

18 H H H H CH=CHCH; 1 (CHz2) 5 bond

19 H H H H NH2 {CHz) 5 bond

20 B H H H NO, (CHz) 7 bond

21 H H H H NH, " (CHz) 4 bond

22 H - H Cl H NH, {CHz) 4 bond

23 H H Cl H NH, (CH3z) 4 bond

24 H H H H NHC (O) CH; (CHz) bond

25 H H H H CH=CHCO,H {CHz) 5 bond

26 H H H H C{O) CH,CH3 (CHz) 3 bond

27 H H H H C(0O)CH,CH3 {CH,) 5 bond

28 H B H H C (O} CH,CH,4 (CHz) 5 bond

29 H H H H C(0) CH,CH; {CH>) o bonad

30 H H B H C(0O) NH, (CH3) 5 bond

31 H H H H C(Q)NHCH3 {CHz) 5 bond

32 H H H H COOH {CHz) 5 bond

33 H H H H C(Q)NHCH,CH3z | (CH>) ¢ bond

34 H H H H C(O)NHCH (CB (CH3z) 4 bond

3)z

35 H H H H OCH3 (CH,) > bond

36 H H H H CH (OH) CH5 (CH;) bond -

37 H H H H C (CHs) 20H - CHa para-Ph

38 H H H OH C(0O) CH; (CHz) 5 bond

39 H H H OCHs | C(O)CH; "(CHy) 4 bond

43 H OH H H H {CH;) 7 bond

44 H OH H H H {CHs) bond

45 H OH H H H (CHz) s bond

46 H OH H H H (CH2) 3 bond

47 R H OR H H (CH») > bond

48 H R OH H H (CHjy) g bond

49 H R OH H H (CHz)s bond

50 H H OH H H Y (CH2) 3 bond

51 H H H H C(O) NHCH;. {CH2) s bond

52 H H H H C (O} NH; CH; para-Ph

54 H H H H C(0O)CHa (CHz) s bond

55 H H OCH3 H C(0) CHj " {CH3) - bond

56 H OCHj3 | B H C(0) CH3 {CH;)+ bond

57 H H OH H C ({0} CH3 {CHz) bond

—
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93 HCH3 HH CH3 (CH2) 7 bond 94 HCH3 HH CH3 (CH2) 5 bond 95 HH NO2 H
H para-Ph bond 96 HH NH2 H H Para-Ph bond 97 HCH3 HH CH3 (CH2) 3- bond

(C(CH3)2) 98WOH/ESE (0) O (CH2) 7- - (CH2) 7- bond J 1pchigdnnishiey and
salts thereaf. 1~ __-100 V\D 01/ 325 6 PCI/11S00/30662 5. The conpasitjon of
claim 4, epd # t&e acki vel Bigent |RS kB[ ect ed frcm the groy® consi s
a biologic Et;f auiq v-e-—-agef &€ "qm €”“|§I(<§§C eti-ve “r‘}t,
thereof. 5 Fhel-to ' tof—¢Fai-m Hehsi o g
D2 o A 3] L ClQE ~. = FCHy . 1a
agent conpi €S 1 O Jp“r{}t Sywaar CIJI Hae G
nﬁ o N ;. I-‘[ﬂﬂn:}i'\ﬂr' Abfd o g At H 15 n
pol ysacchai e AHEep Fyrsacehar-de—ea o8 pefate—ShpT o
ol ecul es, reF—H-ghet—3e+—The cotdlosi fi--of B2 nher-e LR ihe
bi ol ogi cal actijve aiajent La;nggl pCt ed r?rom t he grcE 2idonsi ‘P g of :{ growt h
hor nones, frafgr owtii-horgres—theH i recorbtrant ““nﬂanw anes
(rhGH), bovyine grg{wth hhorrrcr%'ggppﬁ nmgrowth hor A%H g, gr )V\}tS
hor none-re Ste—hort T tet on a—tnterfet —15 —et1et on,
y-interferopn, int e}irTI eullg;(f?l,ﬂ intefleukjn-2, insuli A?Hﬁ)ﬁorm 186i§%1sul in,
bovi ne ins HLfL\IﬁP | EUII ; nuiﬁﬂ‘ I?LUHU!HQHE %e ﬁgrﬂz eI ke
grow h fac S T AR E LG T 'ldCLrUHaLHEHmeEHTTT L I ds,
der mat ans, g hromng IBUi t B 14| o "ot “Fﬁ f Ve gm PRI, ver/péf)ayr otiecul ar
20 wei ght youLl Ty O gTcd 7o) mote Tary, HNEITJHL nepc,u(vnz,) Jcar iy —} sal non
cal ci toni nfgget—ggf T LT, R TOTTET g el Org onm T, Rf gpoT et HOACEPG)‘ atrial
naturetic [RCTOTSENMTTGENS,[ 7 NOMOLK ONgty ant T podi e.;,(cgzqqat OSTE&AdT, prot ease
| nhi bi t or s[5z adrgROCOT G COUROPI N, | {ONgEH TOpi T T el ggg), [l NO[BORE, oxyt oci n,
25 | euti ni gF3g-"NQEONGH €T @{SI NY- T morg, 1 of TTCr ¢ (&g )y 0ul at | gha
74 H NO2 B H OH {(CHz2} 7 bond
75 H H H H F (CHz) 4 bond
76 H H H H CF3 {CHz) 4 bond
77 F b ] H H F {CHz}+ bond
78 H H H H Cl CH, para-Ph
79 H H H H OH CH,CH {OH) para-Ph
80 H H OCH3 H H {CHz} ¢~ bond
CH{CH;)
81 H H OH H B {CH,) ¢~ bond
CH (CH3)
82 H H OH H H {CH2) 6~ bond
CH (CH,CHZC
Hz}
88 H 34 H B -C (O} NH-~ CH2 bond
{CH}s—~0H
92 H H H H —O{CH;) sCOOR | (CHp}s bond
93 H CH; IH H CH3 (CHz) 5 bond
94 H CHa H H CH3 (CH2} s bond
95 H H NO, H H para~FPh bond
g6 H a NHz R H para—Ph bond
97 H CHy {H H CHs (CHz} 3~ bond
(C{CHj) 2}
98 H H H C{0} [O-{(CHp) 4~ - {CHz) 7~ bond
-NH, | COOH
and salts thereof. —
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hor none, gl ucocerebrosi dase, thronbopoietin, filgrastim prostagl andins,
cycl osporin, vasopressin, cronnlyn sodi um sodi um chronogl ycate, disodi um

chr onogl yé“éﬁ@’”%nconyci n, desferrioxam ne, bi sphospreRBs0e/30662
al endrgnat ey hi,dp opat cl.odr nate, . am dr gnat e,
olpadrghate |nc fﬁldn C%éra?%@rgi %ﬁ%ﬁ?ngg f PAYNENtAESY pirat hyroid

hornnn@elbbtedlfrém(ﬁhe-gﬂoup~bbnbhstindIoﬂIa biGlogMA 1y ki 01/ 32596

PCTI USQQ/ n rob Is tonyC| antj -fungal agents, vitam ns;
analog%% i nen S$1£in 13ﬁda3§?yenﬁ? €n8°ﬂﬁ§ﬁiﬁ19ﬁxﬁ X849 deri vati ves
of these conpounds and any conbi nation thereof. 5 8. . The conposition of ~
clarm ein ol o I.C tive a rises _insulin,

unf %act i ona?éﬁ %%%%ﬁ%l %/ h@%ﬂa‘g'r \%ﬁé"iedﬂ f\% WQMYI BRERBE ecul ar
wei ght abepar tdSinpttlﬁe‘Si dtoweasnl endl ;afowamghbomwaptfue C@Je@ttlaal n,

par at hyr oi d _hor ?ﬁ¥ﬁgﬁ poi et da ongﬁ human wt h hornDnes

anal og&° T8 ¢t %50 cBUGPP ﬁﬁégﬁﬁ & gFaxRan tﬁveﬁmﬂb¥|vat|ves
of thepelaan@mgunkﬁ nlezny e PNbE NBipian thereof. 9. The conposition of claim

8, wherein the biologically active agent conprises calcitonin. 15 10. The
conposition of claim8, wherein the conpound has the formula R4 R3 R5 6

R21¢0 RR7, , TRO Wdmpd sGrd#nRoR BlﬁIRS_, RhBredd th&hbidilddildal ZACZl\b@nd 20
11. A dosage, unit forn1cogRr|S|n (A the conp05|t|on of clfaim4; and

11111139°RF | 15 130 eFEpP £5 ‘ih%ar‘{% Cézﬁséﬁ‘&%me?ﬁ sgrowthphormones,

human growth hormones (hGH), recombinant human growth hormones

(rhGH), bovine growth hormones, porcine growth hormones, growth
hormone-releasing hormones, interferons, a-interferon, B-

15 interferon, y-interferon, interleukin-1, interleukin-2, insulin,
porcine insulin, boyine insulin, human insulin, human
recombinant insulin, insulin-like growth factor(IGF), IGF-1,
heparin, unfracFionated heparin, heparinoids, dermatans,
chondroitins, low molecular weight heparin, very low molecular

20 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,

25 leutinizing-hormone-releasing-hormone, follicle stimulating
hormone, glucocerebrosidase, thrombopoietin, filgrastim,
prostaglandins, cyclosporin, vasopressin, c£qmolyn sodium,
sodium chromoglycate, disodium chromoglycate, vancomycin,
desferrloxamlne, bisphosphonates, alendronate, tiludronate,

30 etldronate, clodronate, pamidronate, olpadronate, incadronate,

parathyroid hormone, fragments of parathyroid hormone,

* c L Mm-S * :
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-102 WD 01/ 32596 PCT/[JS00/30662 (b) a diluent, (c) a disintegrant, (d) a
| ubricant, (e) a plasticizer, 5 (f) a colorant, (g) a dosing vehicle, or
1111111111 Ivd adsbdss111212111111 * (h) any conbi nati on t hecewko/sksk. ro S
12. The dosage unit formof claim1l, wherein the active agent 10 is

sel ect ed éroimidrobdedap daptimtding @ity hirgrdgagents, adterensagent, a

chem cal | jve nd i ) e uni t
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nmucopol ysaccharide, small polar organic nol ecul es, carbohydrate, or |ipid.

14. The dosage unit formof claim12, wherein the biologically active
agent 9 s 8el edhed chmpoasithorgroafuplebmsi swhegedh : t1 grdegh chbl yroardst vehuman

rowt h hornmones (hG: r ecomhi nant . human [ h_harnones (r ... .bovi ne
o ot 1 hor S SOk ke it e St rena 5 ohiet st are. PefeE g

hor nones, wéigiay hepansn, avedyntient AoDeculer Reegheripanyin, ntidt f£roow
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cal ci tonigf taRIseCabmpdb@itidt o030 ahynedmiGalatibAntMereytyt hr opoi etin (EPO),

atrial naturetic factor, -103 WD 01132590 PCTI[1S00I 30662 anti gens,
nonocl onal anti bodi es, somatostatin, protease inhibitors,

adr enocorg j CotrhepkBmpeOtaidn bePtlaie!sgawhage Or{indioleyytarin,active
leuti ni zi ng- hor none-r el easi ngi-ohor none, follicle stimulating hornone,

gl ucocer MBS FIVRLLSPF FRAIGIGPBL N,
15

10. The composition of claim 8, wherein the compound has the

formula
R
3 5
R R
X
6
R® __COOH
2 F o~ R
R!
S Y S S S T T Y
43 a o8 | H H ) "1 (CBa) 4 bond

20

11. A dosage unit form comprising:

A T L L

(B) {a) an excipient
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5 filgrastim prostaglandins, cyclosporin, vasopressin, cronolyn sodium
sodi um chronogl ycate, di sodi um chronogl ycate, vancomnycin, desferrioxam ne,
bi sphosph¥Pat1825% a| endronate, tiludronate, eti dronat e, PQIVUESAK/IMGGE €,
pam dr onat € )ol paad({icir&aetn%, i ncadronat e, parathyroid hornone, fragnents of
par at hyroi d R Kor mone, antim crobials, daptonycin, anti-fungal agents,
vitam ns, anal ogs,difsiageemrtat, m netics and pol yet hyl ene gl ycol - nodified
derivatives of the]?% con&gunds, and any conbination thereof. 15 15. The
dosage unit ‘For R of*°&*5PR 14, wherein the biologically active agent
conprises ipsul ian plasfriadteepat ed heparin, |ow nol ecul ar weight heparin,
ver%. | ow m)lg)cul ar heparin, ultra |ow nolecul ar wei ght heparin,

[

i ght
cal 2i t oni n, Par & &rgnthorm)ne, eryt hropoi etin, human growth hor nbnes,

anal ogs, 20¢dy aghenisingnvaRiELs, oFr pol yet hyl ene gl i ed
derivatives of these conpounds; or arc}y conbi nat i olﬂ”muummﬂne dosage
unit form ofbll &M FSTPHABFLPR thRFeStti ve agent cdnpfi sks alci tonin. 25

17. The dosage unit formof claim 12, wherein the dosage unit form
conprises a tablet, a capsule, a powder, or a liquid. 18. A nethod for

adni ni $fer i TRE SPS306 VBLEGEAT™M QS L3R Mt YHerh (fhed 36EIYRASTENt, t he
et (1001 § 0SB dctiddy £ Bhet GEbiY Wiy ihg of Dbididgilcanly! édfvd 117111 L
14 S WD 01/ 32596 PCT/ USOQ 30662 the animl the conposition of claim4. 19.
A net h38eher HrASICAGLY BORPERIAATT- cBRPr 2 SFHPINAR A EheTeRS- at | east one
active agent; (B) at |east one conpound as clained in claim2; and (CQ

optionally, a dosing vehicle. 1LIPLpLrrpLr 10, 1111111 _CL M.-105
13. The dosage unit form of claim 12, wherein the biologically

active agent comprises at least one protein, polypeptide,
15 peptide, hormone, polysaccharide, mucopolysaccharide, small

polar organic molecules, carbohydrate, or lipid.

14. The dosage unit form of claim 12, wherein the biologically
active agent is selected from the group consisting of:
20 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
25 insulin, human recombinant insulin, insulin-like growth
factor{IGF), IGF-1, heparin, unfractionatea_heparin,
heparinoids, dermatans, chondroitins, low molecular weight
heparin, very low molecular weight heparin, ultra low molecular
weight heparin, calcitonin, salmon calcitonin, eel calcitonin,

30 human calcitonin, erythropoietin (EPQO), atrial naturetic factor,
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antigens, monoclonal antibodies, somatostatin, protease
inhibitors, adrenogorticotropin, gonadotropin releasing hormone,
oxytocin, leutinizing-hormone-releasing-hormone, follicle
stimulating hormone, glucocerebrosidase, thrombopoietin,
filgrastim, prostaglandins, cyclosporin, vasopressin, cromolyn
sodium, sodium chromoglycate, disodium chromoglycate,
vancomycin, 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 derivatives of these compounds, and any combination

thereof.

15. The dosage unit form of claim 14, wherein the biologically
active agent comprises insulin, unfractionated heparin, low
molecular weight heﬁarin, very low molecular weight heparin,
ultra low molecular weight heparin, calcitonin, parathyroid
hormone, erythropoietin, human growth hormones, analogs,
fragments, mimetics or polyethylene glycol (PEG)-modified

derivatives of these compounds; or any combination thereof.

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

form comprises a tablet, a capsule, a powdef, or a liguid.

18. A method for administering an active agent to an animal in

need of the agent, the method comprising administering orally to

ST
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the animal the composition of claim 4.

19. A method for preparing a composition comprising
mixing:

(A} at least one active agent;

(B} at least one compound as claimed in claim 2; and

(C) optionally, a dosing vehicle.

* c L ] s *
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